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Editorial on the Research Topic
Demystifying academic writing in higher education: a process view on
academic textual production

Writing is not an innate human ability but a skill acquired through training and
sustained practice. Nonetheless, it plays a central role in how students learn and how
their learning is assessed. Academic writing, where students communicate scholarly ideas,
presents unique challenges. At the higher education level, strong academic writing requires
clarity of reasoning, mastery of disciplinary knowledge, and linguistic proficiency.

Decades of research have deepened our understanding of the textual features
of students academic writing and the cognitive processes involved. However,
a comprehensive process-oriented perspective on academic writing remains
underdeveloped. Therefore, the purpose of this Topical Research is to explore how
higher education students generate ideas, draft their texts, utilize technology, sustain
academic integrity, and finalize their written work.

This Research Topic features four contributions examining the linguistic features of
academic writing. A key characteristic of successful academic writing is the construction
of authorial identity. Tian and Liu’s systematic review reveals that over the past three
decades, the most prominent Research Topics have centered on plagiarism/academic
integrity and sociocultural perspectives on identity construction. Their findings hold
particular relevance in the current Al-driven era, where the use of AI writing tools has
become ubiquitous.

Through corpus-based linguistic analysis, Duddu et al. identified distinct emotional
patterns in Romanian vs. English academic writing. They found that Romanian texts
consistently exhibited greater formality and indirectness, which they believe have been
shaped by language, cultural norms, and academic conventions.
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Liu et al.

Gong et al. investigated citation practices among novice and
expert authors in the field of Chinese Applied Linguistics. Their
study found striking similarities between the two groups, with
minimal cross-linguistic differences in citation practices between
English and Chinese academic writing.

By using a Bayesian network approach, Singh et al. modeled
the cognitive processes of argumentation. Their research highlights
students’ primary challenges during argumentative writing, namely
the framing of counterarguments and the development of in-depth
and critical analyses of problems.

Feedback is an integral component of teaching and learning
writing, and this Research Topic includes two papers addressing
this topic. Liu and Xin explored the emotional responses of Chinese
as a Foreign Language (CFL) learners when receiving oral and
written feedback from their teachers, and examined their emotion
regulation strategies as well. Their findings reveal that teacher
feedback elicits three types of emotions: academic achievement
emotions, cognitive emotions, and social emotions. The study
also highlights that students employ three primary strategies to
manage negative emotions: emotion-oriented, appraisal-oriented,
and situation-oriented approaches. Wei and Liu conducted a
systematic review of peer feedback research in academic writing
from 2014 to 2024. They identified five key benefits of peer feedback
activities: affective, cognitive, behavioral, social, and meta-cognitive
benefits. Additionally, they pinpointed three major challenges
associated with peer feedback: difficulties arising from feedback
providers, receivers, and contextual factors.

Writing is a cognitively demanding task and presents additional
challenges for students learning to write in a foreign language.
Therefore, cultivating and sustaining students’ motivation is crucial
for the success of academic writing instruction. This Research
Topic includes two studies on writing motivation. Abdel Latif et
al. surveyed experienced English writing teachers from five Saudi
universities, identifying eight effective motivational strategies,
such as optimizing teacher feedback, negotiating writing topic
choices. Their findings also suggest that smaller class sizes facilitate
the implementation of these strategies. For doctoral students,
mastering academic writing is particularly critical, as it serves
as the primary gateway to the academic community. Becker et
al. employed a comparative case study approach to examine
online mentoring dynamics. They identified five key factors that
can help build trust and collaboration between supervisors and
research students.

The pervasive influence of AI has made it imperative to
integrate AI technology into academic writing instruction. This
Research Topic includes two relevant contributions on this topic.
Zhang’s study contributes to the growing evidence supporting
Al-assisted writing instruction. The research demonstrates that
when Al tools are used in a guided, structured manner, university
students report improved writing quality, enhanced perceived
mental wellbeing, and greater academic engagement. Wang’s
questionnaire survey of Chinese EFL students reveals key insights
into their use of large language models (LLMs) for business
English writing. The findings indicate that performance expectancy
and social influence strongly predict students’ intention to use
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LLMs. What is particularly interesting is that motivation not only
influences students’ perception of the usefulness of LLMs, but also
determines students’ actual use of them in their writing processes.
The papers in this Research Topic explore diverse aspects
of academic writing in higher education, demonstrating both
the richness and complexity of this field. While significant
progress has been made, we identify three critical areas requiring
further investigation. First, the planning, composing, and revision
stages of academic writing remain largely unexplored. A deeper
understanding of students’ challenges and effective instructional
strategies is urgently needed. Second, as AI is transforming
education at all levels, it is imperative to study how we can
maximize ADs benefits for teaching and learning writing while
mitigating its potential risks and ethical concerns. Third, we
believe good academic writing instruction needs to help develop
autonomous writers. While more research is warranted for
developing students’ self-regulation skills and equipping them with
the independence needed for lifelong academic success, the articles
collected here are already insightful pointers in that direction.
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Incorporating peer feedback in
academic writing: a systematic
review of benefits and challenges

Yuzhu Wei and Donghong Liu*

School of Foreign Languages, Southeast University, Nanjing, China

Academic writing is paramount to students’ academic success in higher education.
Given the widely acknowledged benefits of peer feedback in diverse learning
contexts, such as fostering a positive psychological mindset, there has been a
growing interest in applying this approach to facilitate the development of academic
writing. This study is launched to examine the primary features and findings
of the studies that have investigated the benefits and challenges of the utilization
of peer feedback in academic writing development. The methodology of this study
incorporates a rigorous literature search methodology, encompassing database
search, reference search, and manual search, which is subsequently followed by
a content analysis of the selected studies. With the guidance of PRISMA 2020, a
total of 60 related articles, spanning the period from 2014 to 2024, are selected
through title screening, abstract screening and content screening, adhering to
strict inclusion and exclusion criteria. The findings of this study reveal a growing
global interest in peer feedback in academic writing, and highlight the need
for future research on masters'/doctoral students and quantitative approaches
to deepen understanding of its effects. Moreover, 16 distinct benefits of peer
feedback in the academic writing context were delineated and subsequently
categorized into five categories: affective benefits, cognitive benefits, behavioral
benefits, social benefits, and meta-cognitive benefits. Furthermore, an analysis of
the implementation challenges revealed 13 types of obstacles, which were traced
to three primary sources: challenges originating from feedback receivers, those
posed by feedback providers, and those stemming from the peer feedback settings.
Based on these findings, several pedagogical and future research suggestions are
proffered to guide both the practitioners and researchers.

KEYWORDS

academic writing, peer feedback, affective benefits, benefits and challenges,
psychological mindset

1 Introduction

In higher education, academic writing is considered a core competency for students
(Chakraborty et al., 2021). Effective academic writing as the currency of intellectual exchange,
which facilitates the sharing of novel insights and contributes to the advancement of
knowledge, is crucial for the students’ academic success and career development (Aitchison
and Lee, 20065 Swales and Fealk, 1994). To date, significant emphasis has been placed on the
academic writing instruction (Schillings et al., 2023). Defined as a process whereby students
critically assess the level, merit, or quality of their peers work (Topping, 2009), peer feedback
has garnered significant attention in recent years as an active learning strategy that fosters
interaction, collaboration, and reciprocal learning (Liu and Carless, 2006). The integration of
peer feedback into academic development is underpinned by theoretical frameworks that
emphasize the social nature of learning and the role of collaborative interactions in the

6 frontiersin.org
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development of cognitive and metacognitive skills, such as the
Collaborative Learning Theory in social psychology Bruffee (1984)
and Vygotsky’s (1978) sociocultural theory.

In recent years, there has been a surge of interest in the role of peer
feedback in academic writing education. Numerous studies have
validated the effectiveness of these diverse peer feedback practices in
advancing academic writing development. Prominently, peer feedback
serves as a catalyst for elevating students’ academic writing quality and
refining their academic writing skills (Kostopoulou and O’Dwyer,
2021; Rodas and Colombo, 2021). Beyond this, by engaging students
in the evaluation process, peer feedback fosters a deeper understanding
of academic writing criteria, promotes self-reflection, and enhances
critical and analytical skills (Boillos, 2024; Davis, 2014; Kostopoulou
and O’Dwyer, 2021; Osman et al., 2022), empowering students to
become more discerning consumers and producers of academic texts
(Ciampa and Wolfe, 2023; Pugh and Veitch, 2019; Yu, 2019).
Furthermore, the collaborative nature of peer feedback encourages a
sense of academic community and belonging within the learning
environment, which can positively impact students’ motivation and
engagement in the writing process (Geithner and Pollastro, 20165
Yallop et al., 2021).

However, the implementation of peer feedback in the academic
writing context is not without its challenges. Insufficient feedback
proficiency and domain-specific knowledge often translate into
unproductive and unreliable feedback (Ciampa and Wolfe, 2023;
Colombo and Rodas, 2021; Kostopoulou and O'Dwyer, 2021; Lopez-
Pellisa et al., 2021; Xu and Zhang, 2023). Moreover, the potential for
interpersonal friction arising from the delivery of critical feedback and
the risk of providing inadequate feedback pose further obstacles
(Cheong et al., 2023; Ciampa and Wolfe, 2023; Rodas and Colombo,
20215 Yu, 2021). Some students may experience anxiety and insecurity
when engaged in peer feedback activities, as they highly value
camaraderie and harmony within their reviewing group (Xu and Li,
2018; Xue et al., 2023). Additionally, given the complexity of academic
writing, learners tend to harbor a lower level of trust in peer feedback,
particularly when juxtaposed against instructor-led feedback,
underscoring the need for strategic interventions to address these
concerns (Eppler et al, 2021; Pugh and Veitch, 2019; Xu and
Zhang, 2023).

Despite the significant contributions of prior research in
elucidating the merits and obstacles associated with integrating peer
feedback into academic writing, a notable limitation persists in that
these studies have focused narrowly on isolated facets of these benefits
and challenges. A comprehensive synthesis of the broader spectrum
of benefits and challenges has not been realized. Given the
complexities of identified challenges, a comprehensive understanding
of the potential challenges associated with the implementation of peer
feedback in academic writing is conducive to effectively leveraging its
advantages in practical applications. Furthermore, acknowledging the
heterogeneous nature of benefits and challenges as identified in prior
research, there is a compelling need for a systematic synthesis and
taxonomy. Such an endeavor would significantly enrich our
understanding and inform both instructional strategies and future
research endeavors in this domain.

In response to this research gap, the present systematic literature
review aims to provide a systematic synthesis of the empirical evidence
on the benefits and challenges of incorporating peer feedback into
academic writing instruction. Additionally, it aspires to discern trends
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in this realm, thereby offering guidance to both practitioners and
researchers alike. To achieve this, this review will be guided by the
following research questions:

1 What are the primary features of contemporary research
investigating the effects of peer feedback in academic writing?

2 What are the multifaceted benefits of incorporating peer
feedback into academic writing education, and how do they
contribute to student learning and development?

3 What are the primary challenges encountered in implementing
peer feedback in academic writing, and how do they affect the
feedback process and its outcomes?

2 Methods

This study employed a systematic review methodology which
entails a systematic collection and synthesis of pertinent articles
guided by specific research questions (Aromataris and Pearson, 2014;
Pearson, 2004; Siddaway et al., 2019). This approach allows researchers
to produce more comprehensive and reliable conclusions by
integrating diverse findings from previous studies, thereby providing
insights for further research and practical applications. Though it was
originally developed in medical sciences (Chalmers et al., 2002),
numerous studies in the field of education have also attested to its
effectiveness and utility (Andrews and Harlen, 2006; Bearman et al.,
2012; Davies, 2000; Martin et al., 2020).

2.1 Data collection

To guarantee the credibility of findings, this systematic review
followed the guidance of PRISMA 2020 statement (Page et al., 2021),
incorporating four stages of data collection: identification, screening,
eligibility and inclusion. Details of this procedure are displayed in
Figure 1.

In the identification of pertinent studies, three search methods
were implemented: a database search, a reference search and a manual
search. For the database search, Web of Science Core Collection and
Scopus selected as sources owing to their esteemed reputation for
encompassing extensive and high-caliber educational research. As a
supplementary approach, the reference search was conducted to
augment the search process by examining the cited references within
the selected studies, thereby mitigating the risk of overlooking
significant research contributions. Furthermore, a manual search was
conducted utilizing Google Scholar as a platform to identify additional
scholarly articles pertaining to the same subject matter.

Prior to embarking on a search for the relevant papers, index
terms for the two main concepts, “academic writing” and “peer
feedback,” were determined by inspecting search terms in previous
review studies (Huisman et al, 2019; Yu and Lee, 2016; Zheng et al.,
2019), and terminologies used in seminal and recent academic
literature. This process resulted in 11 terms for “peer feedback”: peer
assessment, peer feedback, peer review, peer evaluation, peer rating,
peer scoring, peer grading, peer editing, peer response, peer
interaction and student feedback, and three terms for “academic
writing”: academic writing, research writing and scientific writing.
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FIGURE 1

PRISMA flow diagram of the present review.

These English terms were used in the search of relevant studies in Web
of Science Core Collection, Scopus, and Google Scholar.

Regarding the concept of academic writing, the current study
adopts the definition provided by Hyland (2004) and Swales (1990),
which posits that academic writing constitutes the formal
communication of research and ideas within a specific discipline,
adhering to established conventions to contribute to and engage with
the field’s knowledge. Therefore, this study focuses on various writing
genres that differ from school writing, such as course essays, project
reports, research proposals, lab notes, journal articles, conference
papers, theses, and dissertations, as part of academic writing, regardless
of whether they are written in a first or second language. The first author
conducted the database search in July 2024, during which only peer-
reviewed empirical studies published after 2013 were included for
further examination. The initial literature search identified 276 articles
from Web of Science Core Collection and 112 from Scopus. After
removing 69 duplicates, 319 articles were selected for title and abstract
screening to examine whether they meet the inclusion criteria. The
following inclusion criteria were used to ensure the relevance and
quality of selected articles: (1) published between 2014 and 2024; (2)
empirical research; (3) articles concerning peer feedback to academic
writing in higher education; (4) articles written in English. After that,
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21 relevant papers identified by reference search and manual search
were added to the results, which formed a refined pool of 340 articles
for eligibility test through full text analysis. It was conducted under the
guidance of following exclusion criteria: (1) articles not concerning peer
feedback in higher education; (2) articles not revealing the benefits or
the problems of peer feedback; (3) articles not clearly demonstrating the
context of academic writing; (4) articles not involving peer feedback on
their peer’s academic writing. Ultimately, this rigorous selection process
yielded a total of 60 peer-reviewed empirical studies which were deemed
most pertinent for investigating the multifaceted benefits and problems
of peer feedback within the academic writing context. This process was
visualized in Figure 1.

2.2 Data analysis

The present study employed a conventional content analysis
(Hsieh and Shannon, 2005) to delve into the primary features of
studies examining the effects of peer feedback in an academic writing
context, as well as to identify and analyze the specific benefits and
challenges that have been discerned. Conventional content analysis is
an inductive category development method during which researchers
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TABLE 1 Charting categories, subcategories, and description.

10.3389/fpsyg.2024.1506725

Categories Subcategories Description
Descriptive Year of publication It refers to the year when the article was officially published in print, except in cases where it is exclusively published digitally.
information Country of article It refers to country where the study was conducted.

Research It refers to the methodology used in the article, including qualitative, quantitative, and mixed methodology.

methodology

Sample group It refers to the educational level of the participants, such as undergraduate students, master’s students, and doctoral students.

Subject domain It refers to the subject domain of the academic writing, such as natural science, social science, and engineering and technological

science.

Task types It refers to the specific genre of academic writing, such as the scientific paper, scientific report, and research proposal.
Findings Benefits It refers to the benefits of incorporating peer feedback in academic writing.

Challenges It refers to the challenges encountered in incorporating peer feedback in academic writing.

refrain from relying on pre-determined categories and instead engage
in an immersive process of data exploration, from which categories
are derived (Kondracki and Wellman, 2002). It is typically deemed
suitable in scenarios where the existing theoretical framework or
research literature pertaining to a particular phenomenon is limited
(Hsieh and Shannon, 2005), aligning well with the circumstances of
the current study.

The collected data were scrutinized with the aim of analyzing the
overarching themes and discernible patterns of the findings in the
selected literature (Opfer and Pedder, 2011). Specifically, Microsoft
Excel was employed to record and analyze the codes. To identify the
primary features of the studies into the effects of peer feedback in
academic writing, subcategories of descriptive information of the
reviewed articles were analyzed. This encompassed an examination of
the temporal distribution of reviewed studies by year, the research
methodologies employed, the educational level of the participants, the
subject domain of the academic writing, the task types involved, as
well as the geographical locations and educational contexts within
which these studies were undertaken (see Table 1). Moreover, contents
regarding benefits and challenges of peer feedback underwent a three-
stage analytical process. In the first stage, articles were coded using the
words in the original text. As the author progressed through the data
analysis, efforts were made to minimize the introduction of new
codes, giving precedence to existing codes unless novel data emerged
that could not be accommodated by them. Following the completion
of coding all articles, a meticulous review of the data within each
specific code was undertaken to explore potential combinations and
segregations, which leads to the formation of distinct subcategories
pertaining to benefits and challenges. To ensure reliability, the first
author conducted two rounds of coding on all articles, with a
two-month interval between the two coding sessions. The consistency
rate of coding across all subcategories was not less than 93.3%,
indicating a high level of reliability.

3 Findings

3.1 Primary features of the reviewed
articles

Figure 2 depicts the annual temporal distribution of the reviewed
studies, illustrating the evolution of research endeavors over time.
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Prior to 2014, scholarly investigation into the effects of peer feedback
within the context of academic writing had already emerged. Despite
fluctuations observed in the escalating engagement within this
domain, the past 3 years have exhibited a heightened level of interest
compared to previous years. Given that the data was collected in July
2024, it is anticipated that the count of related articles for the year 2024
will surpass nine, signifying a substantial growth trend.

The methodologies employed across the reviewed literature were
scrutinized. It was found that the mixed methodology emerges as the
most prevalent approach (n=24), closely followed by the qualitative
methodology (n=22). Conversely, the quantitative methodology is the
least utilized (n=14).

Moreover, the reviewed articles have investigated the effects of
peer feedback in academic writing context utilizing data sourced from
participants with various educational levels, such as undergraduates,
master’s students and doctoral students. Predominantly, these studies
have focused on examining the effects of peer feedback on
undergraduates’ academic writing (# =30), comprising approximately
50% of the reviewed corpus. Comparable emphasis has been placed
on master’s students (n=18) and doctoral students (n=19), with a
marginal increase in attention toward the latter. Moreover, a subset of
studies (n=6) has extended its scope to include participants from
alternative educational levels, for instance, pre-master and
pre-bachelor programs. It is pertinent to clarify that when studies
encompass participants spanning multiple educational levels, they are
accounted for within each respective subgroup, thereby leading to a
cumulative total of subgroups exceeding the overall count of reviewed
articles. The same calculating method is employed in the examination
of subject domain, task type and country.

The subject domains and task types of the academic writing in
the reviewed articles are visually depicted in Figures 3, 4
respectively. The utilization of peer feedback as a strategy in the
development of academic writing has been observed across a
diverse spectrum of subject domains. Notably, this approach was
the most prevalent in the humanities and social sciences (n=31),
significantly outnumbering its application in natural sciences
(n=10) and engineering and technological sciences (n="7), which
occupy the second and third positions, respectively. Marginal but
noteworthy attention was also accorded to the academic writing
context within mathematics (n=2), health sciences (n=2), and art
and design sciences (n=1). Furthermore, an additional 13 articles
existed that did not explicitly delineate the subject domain within
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which academic writing was being addressed. Regarding the
distribution of task types, scientific papers constitute the most
frequently encountered academic writing assignment within the
reviewed articles (n=16), followed by scientific reports, which
represent a much smaller proportion (n=7). Beyond these general
categories, a notable number of studies delved into the writing of
specific components within a scientific paper, specifically abstracts
(n=6), introductions (n =4), methodologies (n=2), and literature
reviews (n=6). Furthermore, the scope of academic writing
examined also encompassed thesis/dissertation-related works, more
specifically thesis/dissertation proposals (1#=2) and thesis drafts
(n=6). Additionally, research proposals (n=5) and course essays
(n=6) also received similar attention.

Figure 5 delineates the countries (regions) and educational
contexts within which these investigations into the integration of
peer feedback in academic writing development were conducted.
This strategy was observed to be embraced across a diverse range
of countries and regions (n=20), underscoring its widespread
popularity in the realm of academic writing instruction. Notably,
the preponderance of related research was situated in the
United States (n=12) and within China, encompassing mainland
China (n=10), Macau (n=6), and Hong Kong (n =5), collectively
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accounting for 55% of the total reviewed articles. In terms of
educational contexts, three distinct modalities were identified for
the implementation of peer feedback: courses, workshops, and
other informal settings, such as self-organized writing groups. A
dominant proportion of the studies were carried out within the
structured environment of formal courses (n=48, 81.7% of the
total), with a minority being conducted in workshop settings
(n=6) and within informal contexts (n=5). Notably, the
examination of peer feedback’s effects in workshop settings was
confined to a limited number of countries, including the
United States (n=3), Spain (n=1), Argentina (n=1), and Syria
(n=1). Conversely, no studies examining peer feedback in
workshop contexts were found to have been conducted in China.

3.2 Specific benefits and challenges
identified in previous studies

After conducting a content analysis of the reviewed literature, this
study uncovered both the benefits and challenges associated with
integrating peer feedback into academic writing. These findings are
systematically organized and presented in Tables 2, 3.
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TABLE 2 Benefits of incorporating peer feedback in academic writing.

10.3389/fpsyg.2024.1506725

Categories of Subcategories of benefits Number of Sample article
benefits articles
Cognitive benefits Improving critical and analytical skills 15 Osman et al. (2022)
Improving academic writing skills 11 Ramon-Casas et al. (2019)
Knowing more about peer review process 6 Eppler et al. (2021)
Developing communication skills 5 Gumusoglu et al. (2022)
Developing feedback literacy 3 Wu and Lei (2023)
Strengthening subject knowledge 1 Goh et al. (2019)
Behavioral benefits Improving writing quality 33 Shulgina et al. (2024a)
Affective benefits Strengthening confidence in academic writing 9 Xu and Zhang (2023)
Strengthening confidence in critically analyzing academic work 5 Davis (2014)
Improving willingness to ask for help in the future 1 Liu et al. (2021)
Increasing motivation toward academic writing 1 Yallop et al. (2021)
Social benefits Constructing academic community 7 Man et al. (2018)
Gaining social support 4 Santelmann et al. (2018)
Strengthening interpersonal relationship 2 Liu et al. (2021)
Meta-cognitive benefits Promoting self-reflection 16 Yu (2019)
Increasing metacognitive awareness of the writing process 9 Santelmann et al. (2018)

TABLE 3 Challenges in incorporating peer feedback in academic writing.

Categories of challenges

Subcategories of challenges

Number of articles Sample article

Inadequate feedback literacy 7 ‘Wu and Lei (2023)

Negative attitude to peer feedback 5 Alvarez et al. (2015)

Individual difference in gaining benefits 4 Ramon-Casas et al. (2019)
Challenges from peer feedback receivers

Heavy cognitive load 2 Shulgina et al. (2024b)

Low text quality 1 Pugh and Veitch (2019)

Dependence on peer feedback 1 Lu et al. (2023)

Students’ deficiency in providing constructive feedback 21 Cheong et al. (2023)
Challenges from peer feedback providers = Lack of confidence in providing constructive feedback 6 Ciampa and Wolfe (2023)

Disregarding providing feedback 5 Xu and Li (2018)
Challenges from peer feedback settings Interpersonal concerns 8 Zhang et al. (2022)

Problems of distracting factors 2 Ahmed and Al-Kadi (2021)

Ineffective grouping of peers 2 Ahmed (2021)

High time demand 1 Ahmed (2021)

The benefits, in particular, were classified into five distinct
categories, each corresponding to a specific facet of enhancement:
cognitive, behavioral, affective, social, and meta-cognitive benefits.
Cognitive benefits pertain to the development of intellectual
abilities such as thinking, knowledge representation, information
processing, and decision-making, which are essential for the
construction of knowledge during the learning process (Liu et al.,
2022; Potvin et al., 2018; Svalberg, 2009; Swain, 2013). Behavioral
benefits are associated with the positive changes in students’
external actions and academic activities (Nazamud-din et al., 2020
Uher, 2016). Affective benefits relate to the positive influence of
peer feedback on students’ emotional experiences, including their
confidence, willingness, and motivation (Gondim and Mutti, 2011;
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Nazamud-din et al., 2020; Piaget, 1962). Social benefits are linked
to the positive effects of peer feedback on student interactions
within the context of language learning (Svalberg, 2009). Lastly,
metacognitive benefits involve the enhancement of self-reflection
and the ability to regulate cognition, which are critical for
optimizing learning (Goupil and Kouider, 2019; Moses and Baird,
1999). In the reviewed articles, self-reflection and metacognitive
awareness of the writing process, such as audience awareness and
writer awareness, was found to be improved by the peer
feedback practice.

The challenges of incorporating peer feedback in academic
writing are found to have three sources: challenges from peer feedback
receivers, challenges from peer feedback providers and challenges
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from peer feedback settings. Subcategories of them are presented in
Table 3.

4 Discussion

4.1 Primary features of the research
examining the effects of peer feedback in
academic writing

The visualization of the temporal distribution of the reviewed
articles exhibits a nuanced dynamic, wherein despite fluctuations in
the annual count of related studies, a general trend of escalating
interest in the subject matter is discernible over the years. Notably, the
past 3years have witnessed a sustained increase in the level of
engagement with this topic. This can be attributed to the heightened
emphasis accorded to academic writing within higher education
(Chakraborty et al., 2021), and the burgeoning popularity of peer
feedback mechanisms in academic writing development, along with
their acknowledged merits (Boillos, 2024; Kostopoulou and O’ Dwyer,
2021; Osman et al., 2022).

In terms of the research methodologies adopted within the corpus
of reviewed articles, a comparative analysis reveals that mixed-
methods and qualitative approaches occupy comparable and
substantial proportions (40 and 37%, respectively), whereas
quantitative methods are less prevalent, accounting for merely 23%
(14 studies). Furthermore, despite over half of the reviewed studies
incorporating quantitative data analysis, a closer inspection reveals
that the majority of these studies focused exclusively on assessing the
influence on enhancing writing quality, leading to a notable absence
of quantitative data pertaining to other facets. This disparity
underscores the need for a more robust quantitative interrogation to
validate the discerned benefits and obstacles, thereby fostering a
deeper understanding of the topic.

Regarding the educational levels of participants, half of the studies
examined undergraduates, whereas doctoral and master’s students
were involved in 32 and 30% of the research samples, respectively. This
preponderance of undergraduate focus likely stems from the
heightened importance attributed to academic writing instruction at
the undergraduate level within higher education systems.
Conventionally, it is assumed that postgraduates, having completed
their undergraduate studies, possess a foundational proficiency in
academic writing (Sallee et al., 2011; Singleton-Jackson and Lumsden,
2009). However, research findings challenge this notion, revealing that
post-graduates often encounter challenges in academic writing and
continue to require instructional support (Santelmann et al., 2018;
Kabaran, 2022). In light of this revelation, further investigations are
imperative to delve into the effectiveness of peer feedback mechanisms
for postgraduate students. Such studies would not only elucidate the
specific impact of peer feedback on enhancing postgraduate academic
writing but also facilitate the strategic integration of this method into
the development of postgraduate writing competencies, ultimately
contributing to the holistic advancement of academic writing skills
across all levels of higher education.

In terms of the subject domains of academic writing, a discernible
hierarchy emerges, with humanities and social sciences (n=31)
occupying the foremost position, followed by natural sciences (1 =10),
and engineering and technological sciences (n=7). Conversely,
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mathematics (n=2), health sciences (n=2), and art and design
sciences (n=1) received comparatively limited attention. This
distribution may be attributed to the substantial student enrollment
in the aforementioned major disciplines, along with their relatively
greater accessibility. Furthermore, an analysis of the task types in the
reviewed articles reveals a predilection toward scientific papers and
their constituent elements. Specifically, the abstract, introduction,
literature review, and methodology garnered exceptional emphasis,
likely stemming from their pivotal role in shaping the integrity and
rigor of a scientific paper. This underscores the criticality of these
components in contributing to the overall quality and comprehension
of scientific research.

The analysis of national landscapes and educational contexts
within the reviewed articles underscores the widespread adoption of
peer feedback as a strategy for enhancing academic writing capabilities
across diverse countries, spanning from the United States of America
to Syria. This trend underscores the popularity and efficacy of peer
feedback in fostering academic writing development (Kostopoulou
and O'Dwyer, 2021; Rodas and Colombo, 2021). The United States
leads the way in research endeavors, with the highest number of
studies conducted (n=12), closely followed by mainland China
(n=10), Macau China (n=6), and Hong Kong China (n=5). This
distribution indicates that both the United States and China prioritize
peer feedback as a vital tool in nurturing academic writing skills.
However, it is noteworthy that the majority of the reviewed studies
(82%) implemented peer feedback within the confines of formal
coursework. Despite China’s significant contribution to the field,
notably absent are studies examining peer feedback in a workshop
setting. This observation may be attributed to the fact that academic
writing instruction is predominantly conducted within classroom
environments, whereas workshop organizers may not fully recognize
the inherent value of peer feedback as an instructional method.

4.2 Benefits and challenges identified in
incorporation peer feedback in academic
writing

In the examination of the reported benefits of incorporating peer
feedback in academic writing, various benefits have been identified
which can be divided into five categories, namely, cognitive benefits,
behavioral benefits, affective benefits, social benefits, and meta-
cognitive benefits. Among these, at the macro-level, cognitive benefits
are the most frequently reported, followed closely by behavioral and
meta-cognitive benefits.

Among the specific benefits identified, the most frequently
reported one is the behavioral benefit of stimulating revisions to their
academic work, ultimately yielding a positive outcome in the form of
enhanced writing quality. For instance, Lineback and Holbrook (2023)
conducted a rigorous investigation utilizing both qualitative and
quantitative methodologies to assess the differences between pre-draft
and post-draft versions of students’ work. Their analysis encompassed
a statistical examination of the scores and an in-depth exploration of
students’ revision processes and the peer feedback received. The
results of this study revealed that 14 out of 15 students experienced an
improvement in their overall scores, with 13 students implementing
at least one discernible change that could be directly attributed to the
influence of peer feedback. Furthermore, in the investigation of the
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precise domains exhibiting enhancement subsequent to peer feedback,
research has demonstrated that the enhancement of academic writing
quality through revision extends to multiple dimensions of academic
writing, including but not limited to, the refinement of organizational
structure (Kostopoulou and O’'Dwyer, 2021; Rodas and Colombo,
2021), the accuracy and appropriateness of in-text citations
(Kostopoulou and O’Dwyer, 2021), the depth and clarity of ideas and
content (Boillos, 2024; Greenberg, 2015), as well as linguistic precision
and appropriateness (Kostopoulou and O'Dwyer, 2021; Zhang
et al., 2020).

The second most prevalent advantage, as reported, lies in the
meta-cognitive enhancement of self-reflection. Participants generally
reported that engaging in peer feedback elicited self-reflection and
fostered a more reflective learning approach (Pugh and Veitch, 2019).
More precisely, the activity of comparing papers written by different
individuals and discussing issues during the peer feedback process
prompted students to reflect on their academic writing, with the
former activity often functioning spontaneously (Deng et al., 2019).
For instance, through the utilization of data sourced from interviews
and stimulated recall techniques, Yus research examining the
experiences associated with peer feedback practices during the process
of master’s thesis writing elucidates that engagement in peer feedback
fosters self-reflection upon one’s own writing. Through reflection
subsequent to critical peer feedback, students strengthened their
critical thinking ability and developed into critical readers and writers
of academic literature (Ciampa and Wolfe, 2023; Yu, 2019).

Furthermore, some studies have documented that peer feedback
activity significantly contribute to the enhancement of students’
critical and analytical skills (e.g., Osman et al., 2022), and the
confidence in providing constructive peer feedback (Davis, 2014).
More specifically, peer feedback practice equips learners with the
capacity and confidence to engage in a critical assessment of both
their own and their peers’ academic work (Boillos, 2024; Davis, 2014;
Geithner and Pollastro, 2016; Schillings et al., 2021). For instance,
participants in Geithner and Pollastro’s (2016) study rated their
“ability to provide peer review” significantly higher subsequent to
peer feedback practice. Notably, four articles have underscored the
superiority of public multi-peer feedback in fostering these essential
skills. Specifically, these studies reveal that the diverse perspectives
accessible to individual students within the framework of public
multi-peer feedback facilitate the identification of overlooked aspects
in their own feedback practices, thereby facilitating the refinement
and honing of their analytical skills (Gao and Chen, 2024; Chen and
Gao, 2024). This underscores the importance of such collaborative
feedback mechanisms in nurturing critical thinking and analytical
proficiency among students.

It is also noteworthy to highlight the convergence of seven
articles, which affirm that the integration of peer feedback into the
academic writing process constitutes a significant contributor to the
construction of an academic community. Specifically, the interactive
exchange during peer feedback sessions, particularly the affective
devices embedded in comments, fosters a sense of community
among students (Yallop et al., 2021). Furthermore, this practice
facilitates the introduction of graduate students into established
scholarly networks (Ciampa and Wolfe, 2023; Man et al.,, 2018;
Zhang et al.,, 2020). For example, Man et al. (2018) examined
autonomous peer feedback practices among postgraduate students
and observed that such feedback not only catalyzes the construction

Frontiers in Psychology

14

10.3389/fpsyg.2024.1506725

of new academic communities but also facilitates the introduction
of graduate students into established scholarly networks, echoing
the findings of Ciampa and Wolfe (2023) as well as Zhang et al.
(2020). In the academic community, peer feedback assumes a
pivotal role, serving as a conduit for transmitting academic writing
norms and nurturing interpersonal relationships (Zhang et al.,
2020). Notably, two recent studies have underscored the distinct
advantages of community-based peer feedback in constructing
academic community. They emphasized the capacity of this
approach to forge social and emotional bonds among classmates,
thereby fostering the formation of a cohesive academic community
(Gao and Chen, 2024; Chen and Gao, 2024). This underscores the
importance of peer feedback not merely as a technical tool but also
as a catalyst for building a supportive and collaborative
scholarly environment.

Despite many studies elucidating the favorable influence of peer
feedback on the revision process, ultimately fostering the advancement
of the current writing quality (e.g., Kostopoulou and O'Dwyer, 2021;
Rodas and Colombo, 2021), a comparatively scarce body of research
has explicitly documented the improvement in writing skills, as
evidenced by students’ demonstrated capacity to produce high-quality
academic writing. Furthermore, within the subset of studies offering
such evidence, a substantial proportion relies on self-assessment as the
primary metric. For example, Lopez-Pellisa et al. (2021) utilized a
5-point Likert scale to investigate students’ perceived enhancement of
academic writing proficiency through peer feedback activity. The
results of their study indicate that a majority of the participants
reported an improvement in their academic writing proficiency
subsequent to peer feedback activity. A mere two studies examined the
academic writing competence before and after the application of peer
feedback (e.g., Hanafi et al., 2024; Ramon-Casas et al., 2019), thereby
offering a more objective assessment of the skill enhancement. This
paucity of research underscores the need for further investigation to
evaluate the impact of peer feedback on the development of academic
writing skills.

Despite the multifaceted benefits associated with integrating peer
feedback into academic writing, this practice also encounters some
challenges, which can be systematically categorized into three distinct
categories based on their origins: challenges from peer feedback
receivers, challenges from peer feedback providers, and challenges
from peer feedback settings.

At a macroscopic level, research has predominantly documented
challenges emanating from feedback providers, with subsequent
emphasis on those confronted by peer feedback recipients, and finally,
challenges inherent in the peer feedback settings. This hierarchical
pattern underscores the pivotal role of the two fundamental components
of peer feedback activities—the providers and receivers—as the primary
sources of issues encountered within this educational practice.

Among the subcategories of challenges, students’ deficiency in
providing constructive feedback emerges as the paramount obstacle.
This underscores a pervasive inability among students to provide
insightful peer feedback, a challenge that has been consistently noted
across diverse educational contexts, encompassing undergraduate
and graduate students at various stages of their academic journey
(Alvarez et al., 2015; Gumusoglu et al., 2022). Specifically, feedback
was noted to be either insufficient (Lopez-Pellisa et al., 2021; Xu and
Zhang, 2023), or characterized by over-generalization, brevity, and
superficiality (Cheong et al., 2023; Weaver et al., 2014), neglecting the
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intricate issues that truly require attention (Gao et al., 2019). Notably,
the quantitative data in Cheong et al’s (2023) study revealed that
60.8% of the suggestions in peer feedback lacked specificity,
minimally contributing to the revision process. This issue can
be attributed, in part, to the intricate cognitive and social processing
skills required for effective peer feedback generation (Xu and Zhang,
2023), rendering it a formidable task for students to generate
constructive feedback on their peers’ manuscripts. Furthermore,
factors such as limited experience (Yucel et al.,, 2014), inadequate
subject knowledge (Kostopoulou and O'Dwyer, 2021), and
constrained metacognitive abilities (Nur and Anas, 2022) have also
been identified as contributing factors to this challenge. This
deficiency has the potential to engender a lack of trust among
students in receiving constructive feedback from their peers
(Jurkowski, 2018; Pugh and Veitch, 2019), ultimately impairing their
engagement and reducing the efficacy of the peer feedback practice
(Alvarez et al., 2015; Jurkowski, 2018).

Consistent with the observed deficiency in delivering constructive
feedback, six articles have documented a prevalent lack of confidence
among students in providing peer feedback. Notably, Yu's (2019, 2021)
research revealed that, despite their enthusiasm for engaging in peer
feedback tasks, master’s students harbored doubts regarding their
linguistic competence, the accuracy and constructiveness of their
feedback, and the interpersonal skills necessary for effective peer
feedback. Similarly, Ciampa and Wolfe’s (2023) study found that
doctoral students, despite being advanced academic writers, struggled
with perceived inadequacy in their expertise and experience, leading
to similar confidence issues. These findings underscore the widespread
occurrence of confidence deficits across different academic levels in
the context of peer feedback on academic writing. Addressing these
confidence deficits is crucial, as they can significantly hinder students’
participation in peer feedback, thereby undermining the overall
effectiveness of this pedagogical practice (Allen and Katayama, 20165
Xu and Li, 2018; Xue et al., 2023).

Eight articles have consistently highlighted the second most
prevalent challenge, which revolves around students’ interpersonal
apprehensions in offering constructive critiques on their peers’
Notably, a
preponderance of these investigations (specifically, five out of the eight

academic writings in non-anonymous settings.

studies) was situated within the Chinese cultural context, where an
emphasis on maintaining a harmonious environment is deeply
ingrained (Xu and Li, 2018). This psychological pressure can
subsequently precipitate a reluctance among students to engage in the
peer feedback process (Xu and Li, 2018), or prompt them to grant
overly generous grades to their peers (Cheong et al., 2023). For
instance, Zhang et al. (2022) reveal that the “face’-threatening
dilemmas in the Chinese context cultivate a tendency among students
to preserve interpersonal harmony, which often entails an aversion to
losing face for their peers. Consequently, it undermines trust among
peers and negatively impacts students’ willingness to provide
constructive feedback, thereby hindering the overall effectiveness of
this pedagogical approach.

The deficiency in feedback literacy among receivers also emerges
as a significant obstacle in the integration of peer feedback within the
domain of academic writing. Feedback literacy, as defined by
researchers such as Carless and Boud (2018), encompasses a deep
understanding of feedback and effective management, the capacity
and disposition to leverage feedback, as well as an appreciation of the

Frontiers in Psychology

15

10.3389/fpsyg.2024.1506725

roles of teachers and students themselves in this process. Studies have
revealed a tendency among students to selectively incorporate
feedback, giving priority to simpler suggestions over more complex
ones when revising their academic writing (Shulgina et al., 2024a; Gao
etal, 2019; Zhang et al., 2020). For example, in the study of master’s
students’ revision processes, Zhang et al. found a lower revision rate
for content-focused feedback (86.11%) compared to form-focused
feedback (97.56%). This phenomenon echoes Yu et al’s (2019)
findings, where despite significant behavioral engagement, students
lacked strategies and meta-cognitive processing of the feedback,
resulting in superficial engagement that hindered the productive use
of feedback. These insights emphasize the need for targeted
interventions aimed at enhancing students’ feedback literacy. By
improving their understanding of feedback, empowering them to
leverage it effectively, and fostering an appreciation for the peer
feedback process, educators can help ensure that the potential of peer
feedback is realized in fostering the development of academic writing
skills among students.

4.3 Pedagogical implications

The literature under review underscores the multifarious
advantages of integrating peer feedback into the process of academic
writing. These benefits encompass a broad spectrum, including
cognitive enhancements that facilitate academic writing and critical
analysis; behavioral improvements marked by active revision in the
writing task; affective gains in the form of enhanced self-confidence,
heightened willingness, and increased motivation; social benefits
stemming from collaborative learning, and a sense of community
among peers; as well as meta-cognitive benefits, which are
characterized by intensified self-reflection and a heightened meta-
cognitive awareness of the writing process, enabling students to better
understand and regulate their own writing strategies and approaches.
This comprehensive array of benefits underscores the justification for
incorporating this method in the development of academic writing.

However, this approach also encounters many challenges, with the
most salient being students’ deficiency in providing constructive peer
feedback, inadequate feedback literacy, and the interpersonal concerns
in offering constructive critiques on their peers’ academic writings.
Drawing upon the insights garnered from the reviewed literature, the
subsequent  pedagogical interventions are proposed as
potential solutions.

Firstly, the provision of comprehensive training on giving peer
feedback is paramount to enhancing the overall effectiveness of this
practice (Lu et al., 2021; Pugh and Veitch, 2019). Academic writing is
an advanced type of writing distinct from conventional school writing,
which necessitates a profound grasp of disciplinary knowledge and
genre-specific competencies. Students often grapple not just with
superficial aspects like vocabulary and grammar but also with
advanced facets of academic writing (Gao et al., 2019), including
research methodology and the significance of research (Man et al.,
2018). However, as evidenced in prior studies, peer feedback tends to
focus predominantly on superficial issues, neglecting the more
advanced aspects that are central to the purpose of peer feedback in
academic writing instruction. Therefore, this training is vital to
ensuring that students reap the full benefits of this practice (Chang,
2015; Liou and Peng, 2009).
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Extending the discourse, an optimal peer feedback training
program for reviewers ought to embody three fundamental elements:
the clarification of reviewing criteria (Pugh and Veitch, 2019), the
provision of exemplary feedback (Kostopoulou and O’Dwyer, 2021),
and the cultivation of a conducive mindset (Yucel et al., 2014). To
ensure that reviewers possess a foundational understanding of the
pivotal aspects of academic writing, the development of rubrics from
the outset is imperative. Rubrics serve as a catalyst for reviewers’
engagement in peer feedback (Yu, 2021), enhance their genre-specific
knowledge and enable them to generate constructive critiques of their
peers academic work (Ciampa and Wolfe, 2023; Tai et al., 2018). Prior
research underscores the positive impact of rubrics in this regard
(Ciampa and Wolfe, 2023; Greenberg, 2015; Lopez-Pellisa et al., 2021;
Yu, 2021).

A dedicated discussion session focusing on the specific items
outlined in the rubrics is recommended. This forum fosters a deeper
comprehension of the criteria among students (Yucel et al., 2014),
encourages the sharing of insights, and promotes mutual learning (Yu
et al, 2019). Additionally, the presentation of exemplary peer
feedbacks is vital in illustrating the ideal form of constructive criticism
(Costley et al,, 2023; Shulgina et al., 2024b). This process should
include detailed guidance on feedback-giving strategies, which
encompassing emphasizing the importance of addressing advanced
issues in academic writing (Gao et al., 2019), prioritizing quality over
quantity (Shulgina et al., 2024b), offering comments rather than direct
editing (Shulgina et al., 2024a), presenting a diverse range of feedback
types that form a coherent logical structure (Lu et al., 2021), and
attending to the manner in which feedback is delivered (Lu et al.,
2023; Yallop et al.,, 2021; Zhang et al., 2020).

Furthermore, nurturing a favorable mindset among students is
crucial for facilitating the peer feedback process in academic writing
context (Yucel et al., 2014). Educators should underscore the potential
benefits of both giving and receiving peer feedback, even when
students are paired with less proficient peers (Shulgina et al., 2024a).
This approach motivates students to engage positively in the activity
and helps them establish realistic expectations (Yucel et al., 2014). By
addressing these three elements comprehensively, an effective peer
feedback training program can be established, thereby maximizing the
benefits of this pedagogical practice.

Beyond the refinement of students’ feedback skills, an equally
pivotal aspect is the cultivation of their feedback literacy, which
ultimately determines their ability to reap the full benefits of peer
feedback activities (Handley et al., 2011). Therefore, prior to engaging
in peer feedback, students must be equipped with strategies to
effectively leverage the feedback received (Lu et al., 2021; Yu et al,,
2019). This involves teaching them how to incorporate suggestions
into their revisions (Alvarez et al., 2015; Shulgina et al., 2024b),
fostering feedback acceptance (Lu et al., 2023), and managing diverse
types and volumes of feedback effectively (Lu et al., 2023; Shulgina
etal., 2024b). Furthermore, students should be guided to participate
in the peer feedback process with affective, behavioral, and cognitive
engagement to maximize its benefits (Yu et al., 2019).

Although
non-anonymous contexts (e.g., Xue et al., 2023; Zhang et al., 2022),

interpersonal concerns frequently emerge in
the decision to employ anonymity should also go through meticulous
consideration. It was found that the anonymity of peer feedback can

also deprive opportunities for face-to-face dialogue, which is vital for
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elaborating on feedback, fostering constructive commentary, and
fostering a sense of responsibility (Schillings et al., 2021). Dialogue not
only aids the peer feedback process in clarifying cognitive conflicts
(Wu and Lei, 2023), but also in supporting students emotionally
(Lineback and Holbrook, 2023), thereby facilitating the revision
process. Therefore, alternative methods to mitigate interpersonal
tension should be prioritized over anonymous feedback designs. For
instance, teachers can impart communication skills that help students
manage potentially negative emotions (Zhang et al., 2022).

4.4 Implications on future research

While prior research has provided valuable insights into the
benefits and challenges of peer feedback within the realm of academic
writing development, its scope is inherently limited in at least four
key dimensions.

Firstly, considering the biased attention accorded to undergraduate
students in this realm, it is imperative to embark on research
endeavors directed toward master’s and doctoral students, with the
aim of delving into the nuanced potential of peer feedback in academic
writing instruction. These studies would not merely elucidate the
intricate effects of peer feedback on augmenting postgraduate
academic writing skills but also pave the way for a strategic integration
of this approach into the development of writing competencies among
postgraduate students. Ultimately, such endeavors would contribute
significantly to informing the pedagogical implementation of peer
feedback in academic writing practices across the entire spectrum of
higher education.

Secondly, as highlighted in the preceding section, the quantitative
evidence pertaining to the impact of peer feedback remains scarce.
Consequently, future research endeavors ought to delve into this topic
by conducting rigorous analyses of diverse quantitative datasets, with
the aim of providing a more comprehensive and robust understanding
of the effects of peer feedback on academic writing development.

Thirdly, while many studies have identified the positive effects
of peer feedback on enhancing writing quality, a notable scarcity
persists in long-term empirical evidence on the improved writing
skills. However, the sustainability and transferability of these effects
in fostering students’ writing abilities constitute a pivotal aspect in
assessing the overall effectiveness of peer feedback (Zhang, 2021).
Therefore, future research endeavors ought to employ lagged test
to scrutinize the longitudinal effects, thereby elucidating the
positive influence of peer feedback on students’ academic
writing skills.

Lastly, the critical role of sociocultural factors in shaping
students’ academic development is widely acknowledged, yet
previous investigations into peer feedback in academic writing have
been notably inadequate in this regard. Out of the reviewed articles,
merely five have addressed the influence of cultural factors, and all
are confined to the Chinese context, such as the concept of “face”
(Zhang et al., 2022) and the tradition of harmonious communication
(Xue et al., 2023). Studies that delve into diverse sociocultural
backgrounds are expected to contribute significantly to our
understanding of this issue, facilitating cross-cultural comparisons
and the identification of both similarities and differences in the peer
feedback process.
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5 Conclusion

The current study employs the PRISMA framework for
systematic review to scrutinize the utilization of peer feedback in
academic writing. This approach not only maps out the prevailing
trends in related research endeavors but also unveils benefits and
challenges associated with this practice. The findings of this
systematic review reveal a general upward trajectory in research
interest, with investigations spanning multiple countries, attesting
to the widespread adoption of peer feedback in academic writing
pedagogy. However, a notable disparity exists, with a preponderance
of studies centering on the formal classroom instruction of
undergraduate students’ academic writing, as opposed to those
focusing on master’s and doctoral candidates. Additionally, the
preponderance of qualitative data employed in assessing the effects
of peer feedback underscores the necessity for future research to
adopt a quantitative lens, thereby enriching the understanding of
this topic.

The integration of peer feedback in academic writing has been
found to yield multifarious benefits, which can be categorized into
five distinct domains: cognitive, behavioral, affective, social, and
meta-cognitive. Notably, cognitive benefits emerge as the most
frequently cited, followed by behavioral benefits, and meta-
cognitive benefits. However, the implementation of this approach is
not without its challenges, which can be traced to three primary
sources: the receiver, the provider, and the setting. Key obstacles
encountered include students’ inability to provide constructive
feedback, a lack of feedback literacy, and interpersonal concerns
associated with delivering critical comments. These challenges
necessitate careful consideration and strategic interventions to
ensure the effective utilization of peer feedback in academic
writing instruction.

Despite the systematic review’s commendable effort in presenting
the prevalent trend and synthesizing the effects of integrating peer
feedback into academic writing instruction, thereby offering valuable
guidance to both practitioners and researchers in the field, the current
study notably confines its focus solely to synthesizing the outcomes of
prior investigations. A more profound exploration of the interplay
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Identity construction is a crucial factor in assessing and enhancing the quality
of academic writing. However, identity is elusive and difficult to capture due
to its abstract nature. Most existing literature discussed academic writing in a
general way, overlooking specific studies on identity construction in articles,
theses, and dissertations. This study aims to provide a comprehensive review of
studies on identity construction in typical academic writing and assist readers in
understanding the development, discoveries, and future trends in this field. It seeks
to enlighten scholars and students regarding future research directions and to
improve academic writing quality in practice. A bibliometric tool, CiteSpace, was
used together with manual close reading. The data were primarily retrieved from
the Web of Science database. Keyword co-occurrence and cluster analyses were
conducted to describe the current state of research and predict future hotspots. It
was found that the literature in this field generally showed an upward trend before
2020. High-frequency keywords primarily relate to literacy, doctoral education,
pedagogy, plagiarism, and gender, representing this field's primary research area.
Most clusters exhibit a high level of novelty but have not yet received the attention
they deserve because they are situated in the second quadrant of the coordinate
diagram as potential clusters. Clusters focusing on socio-cultural identity and
the pedagogy of identity construction are more prominent than the other areas.
Those focusing on academic (professional) development related to authorial and
academic identity are more novel.

KEYWORDS

bibliometric study, identity construction, English writing, academic purpose,
CiteSpace

1 Introduction

Identity has long been a prominent topic in academic writing within higher education.
[vanic (1998) categorized the various textual identities of a writer that require integration,
including the autobiographical self, discoursal self, self as author, and possibilities for self-
hood. More specifically, identity can be categorized into three dimensions: authorial identity
constructed in text, academic (professional) identity developed in higher education, and socio-
cultural identity reflected in the writing. The authorial identity is defined as “the sense a writer
has of themselves as an author and the textual identity they construct in their writing” (Pittam
etal., 2009, p. 154). Academic (professional) identity refers to the researchers’ recognition of
themselves as a part of the academic community (Botelho de Magalhaes et al., 2019). Authors’
socio-cultural identities encompass their authentic individual identities within society, such
as gender, class, and ethnicity, which inevitably influence and are reflected in their academic
identity and writing.

Authorial identity contributes to a credible and professional image for authors, thereby
enhancing the persuasiveness and quality of their articles. Significant progress has been made
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in studies on authorial identity, primarily as a pedagogical approach
to help students improve academic writing in higher education. It has
been demonstrated that enhancing students’ authorial identity could
help prevent plagiarism in academic writing (Khoo and Kang, 2022).
Various measures of authorial identity have been discussed to ensure
the effective prevention of plagiarism and shed light on the practical
implications of authorial identity construction (Cheung et al., 2017;
Ballantine et al., 2018).

Academic (professional) identity determines the extent to which
writers are willing to conform to the norms and conventions of
academic writing (Botelho de Magalhaes et al., 2019). Studies on
academic identity primarily adopt a scholarly approach, focusing on
the academic development of scholars in higher education. Academic
identity is continuously constructed and reconstructed across various
higher education institutions as part of professional development
(French, 2020). This spatial dynamics of academic identity is shaped
by the spatial nature of academic writing practices (Beighton, 2020),
embodied in writing groups and retreats. These practices greatly
benefit participants’ academic development and well-being, involving
doctoral students, academic returnees, novice lecturers, and
experienced teachers.

A comprehensive and nuanced understanding of socio-cultural
identities leads to authors’ more mature and flexible use of the
language reservoir in their academic writing. Studies on authors’
socio-cultural identities center on the issue of how aspects such as
language, gender, class, and ethnicity are reflected in and influence
their academic identity and writing. The language aspect in the
context of multilingualism is particularly significant due to the
globalization of the academic community. Authors’ multilingual skills
should be seen as valuable resources rather than challenges to
overcome in the process of constructing their identities, which can
effectively prevent feelings of inferiority and inequality (Liu and
Tannacito, 2013).

The solid construction and skillful integration of identities across
all three dimensions mentioned above in academic writing contribute
to producing high-quality articles and theses. Writing enables greater
deliberation and precision than speaking, allowing identity to
be effectively embodied and captured. It serves as the primary means
of expressing viewpoints and engaging with audiences in academic
contexts. Identity construction involves both the approach and the
purpose of enhancing the quality and persuasiveness of
academic writing.

Identity construction is a significant factor influencing reviewers’
evaluations of writing quality. High-quality academic output is crucial
for scholars’ professional development and students’ attainment of
degrees in higher education. Higher education institutions require
scholars to publish high-quality articles in reputable journals.
Similarly, students must continuously improve their academic writing
and complete a demanding thesis or dissertation to attain their degrees.

Raitskaya and Tikhonova (2022) have pointed out that “identity”
together with “teaching and learning academic writing in higher

»

education,” “writing for publication,” and “writing a thesis” are among
the 25 most frequent keywords in their systematic review of academic
writing. However, no systematic review has been conducted on the
combined field of these four keywords, specifically focusing on
identity construction in articles, theses, and dissertations writing in
higher education. Academic writing, including publications and

theses, is essential for scholars and students in higher education. The
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effective construction and strategic use of identity significantly
enhance the quality of academic writing, thereby fostering their
development within the academic environment. And most of the
existing literature employed qualitative methods, such as narrative
analysis and thematic analysis, to examine data from comparative
cases, questionnaires, and interviews, while also using autobiography
and duoethnography to reflect individual perspectives and
experiences. Therefore, their research findings carry a certain degree
of subjectivity. The quantitative characteristics of this bibliometric
study enhance its objectivity. Given its practical and theoretical
implications, reviewing the combined field is necessary and significant.

In light of this gap, this study will provide a comprehensive
summary and analysis of current research findings using the
bibliometric tool CiteSpace, offering a more objective understanding
of the development, discoveries, and future trends in identity
construction in English academic writing in higher education. The
focus will be on traditional academic writing, including articles,
theses, and dissertations, which exhibit the most salient characteristics
of scholarly work. Atypical genres, such as reflective writing and
autoethnography, will only be deemed approaches to explore typical
academic production in the screened articles.

Specifically, this study aims to address the following
three questions:

(1) What are the stages of development in the studies on identity
construction in academic writing, and what is the
general trend?

(2) What are the focal areas in the studies on identity construction?

(3) What are the current hotspots and potential future ones?

The findings of this study contribute not only to a deeper
understanding of identity construction in English academic writing
but also to the effective enhancement of writing quality and
development for scholars and students, holding great theoretical and
practical significance.

2 Methods

2.1 Data sources, search strategy, and data
extraction

First, English-language journal articles from the Core Collections
of Web of Science (WoS) database were retrieved as data from
CiteSpace and close reading. Web of Science is a comprehensive
research database renowned for its rigorous indexing and high-quality
content. It provides valuable resources for researchers through its
advanced search features and extensive coverage. The Core Collection
within Web of Science comprises a curated selection of high-quality
journals that feature reliable and impactful studies. To ensure the
completeness of data and the integrity of the publication year, the time
span was set from 1992.1.1, when articles became available for retrieval
in this database, to 2023.12.31. The terms “identity,” “academic
writing,” and “higher education” were selected to retrieve relevant
articles. Additionally, we limited the retrieved data to the type “article”
and the language “English” to ensure that only English articles were
obtained. Second, citation searches from the references of the above-
acquired articles and manual searches from Google Scholar were also
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employed to supplement any omitted literature. Five more articles have
been searched and added to the entire dataset, as shown in Figure 1.

Manual close reading was interspersed throughout the entire
study process to screen the targeted literature according to inclusion
and exclusion criteria and to generalize conclusions to supplement the
results obtained from running CiteSpace more elaborately.

To accurately target the articles for review, the retained articles
should meet the requirements that (1) studies were related to articles,
theses, and dissertation writing; (2) studies were targeted to identity
construction; (3) studies were involved in the environment of higher
education. Out of 192 articles retrieved from Wos database, 131 irrelevant
documents were manually eliminated, owing to their irrelevant foci,
including (1) studies without focus on articles, theses, and dissertation
writing but on some other atypical academic genres such as reflective
writing; (2) studies only focusing on construction of professional
identities such as lawyer and tutor or autobiographical identities such as
gender, ethnic, and racial identities but failing to relate identity with
academic writing; (3) studies without focus on higher education level.

Both authors conducted the screening processes independently.
After the respective screenings, we compared the results, identified any
inconsistencies, and reached an agreement through negotiation to
determine the final articles for analysis. In the end, 61 pieces of data
from the WoS database were retained for the final analysis. Five
additional articles from citation references and Google searches were
included, totaling 66 articles considered in the final analysis. The detailed
information for all 66 articles is presented in Supplementary material.

2.2 Procedure

First, the data from WoS underwent keyword co-occurrence and
cluster analysis by CiteSpace. It stands out as a robust bibliometrics
tool employed extensively for data analysis and visualization. It can
handle bibliographic and citation information sourced from major
databases like the Web of Science (Chen, 2006).

A knowledge map will be produced through co-occurrence
analysis to illustrate the knowledge structure regarding high-
frequency keywords. This will enable us to gain a deeper and more
comprehensive understanding of this field’s current state of research.

The relevant literature will be divided into clusters through cluster
analysis, revealing their internal structure. These categorized clusters
will be plotted on a strategic coordinate graph, with popularity and
novelty represented on the horizontal and vertical axes. This will
clearly present current research hotspots (clusters in the first quadrant)
and predict potential future hotspots (clusters in the second quadrant).

Second, data obtained through citation searches from the references
of previously acquired articles and manual searches on Google Scholar
underwent close reading to supplement any omissions found in the
literature acquired from WoS. Close reading is integrated throughout
the entire research process in conjunction with the CiteSpace tool.

3 Results
3.1 Annual distribution

All these articles were distributed over 21 years, as shown in
Figure 2, starting from 2003, when the first article was published.
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It can be concluded that before 2016, articles in this field showed
a slight increase amidst fluctuations. The overall data was
relatively small, with only 18 articles produced over the 14 years.
From 2017 to 2020, the number of articles increased significantly
compared to the previous stage. It sharply increased starting in
2017 and peaked in 2020. Since then, it experienced a sharp
decline until 2022. From the dotted trend line, it can be seen that
the literature in this field generally showed an upward trend
before 2020.

3.2 Visualization of keyword
co-occurrence

CiteSpace was employed as the tool to analyze data from WoS. The
selection criteria were set by thresholds, adjusted multiple times to (1,
1,10) (1, 1, 10) (1, 1, 10). Two hundred and seventy two nodes and
1,102 lines were obtained, which yielded a line-to-node ratio of 1.5
and provided a solid and appropriate basis for analysis. These nodes
and lines were depicted in Figure 3 and visualized over a timeline in
Figure 4. The larger font of the node and character in Figure 3
indicated a higher frequency of keywords. A keyword burst detection
analysis was conducted, and the results are presented in Figure 5,
illustrating a surge in keyword frequency. Table 1 displays all keywords
with a frequency of three or more and the initial year of their
appearance, excluding search terms.

3.2.1 Studies focusing on academic writing

It can be concluded from Table 1 that in terms of academic
writing, studies are primarily involved in the subfield of literacy
concerning high-frequency keywords such as “academic literacy;,”
“literacy;’ and “multiliteracy” They are closely related to the
increasingly diverse population in higher education. According to
Figure 5, both “academic literacy” and “literacy” show burst strength,
with “academic literacy” exhibiting significantly higher strength than
the other keywords and lasting for an extended period. This
underscores its importance in the development of this field. Although
“multiliteracy” shows no burst strength in Figure 5, it appears
relatively early in Figure 4, demonstrating its fundamental role in
this field.

In academic writing, literacy is the skillful use of language to
understand and communicate a writer’s viewpoints effectively. As a
perspective of academic writing, academic literacy (Lea and Street,
2006) is proposed as an alternative to the deficit model and the
academic socialization model in response to more flexible and
accessible higher education institutions with increasingly diverse
student populations. This approach moves beyond traditional views
of writing as a set of discrete technical skills in need of fixing, such as
grammar or spelling, and instead considers writing as a social practice
that varies according to context, culture, and genre. It is related to
social identity, power, authority, and meaning-making (Lea and Street,
2006), which emphasizes that students’ academic writing is deeply
connected to their understanding of knowledge and the development
of their identities. Besides, academic writing is viewed as dynamic and
contested, with diverse interpretations of “good writing” across
contexts, and critical awareness of the hidden assumptions and values
underlying academic practices is encouraged. Academic literacy
theory (Lea and Street, 2006) provides a comprehensive framework
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Flow of information through the different phases of systematic review.

for understanding the complexities of academic writing in
higher education.

Multiliteracy acknowledges the diverse ways people communicate
and make meaning in the increasingly globalized world, emphasizing
the importance of understanding and valuing diverse languages,
dialects, and cultural practices in communication. Multilingual and
translingual writers are significant subjects in this field (Canagarajah,
2020). They are typically reflective, knowledgeable, and skilled
individuals with transnational or transethnic experiences, adept at
navigating the diverse language and literacy environments they
encounter in their daily university lives. However, they often face
challenges in adapting their multilingual and multiliteracy skills to fit
the academic context, occasionally highlighting or downplaying these
abilities as needed. Canagarajah (2015) examined how a dialogical
pedagogy in multilingual writing classrooms helped students
construct their academic voices through a case study. His study
further demonstrated that academic writing voice was a hybrid
construct that involved negotiating personal identity, cultural
background, and academic conventions.

3.2.2 Studies focusing on higher education

Sub-topics focusing on higher education are the second largest
part of the literature according to high-frequency keywords in Table 1,
including “doctoral student, “doctoral education,” “university;,”
“pedagogy,” and “student” Based on Figures 4, 5, keywords in this field
emerged early, accompanied by various bursts of keyword activity
throughout its development, such as “writing group” and “peer
feedback” in recent years, implying that research in this general field
is relatively vibrant.

Doctoral education in universities is the primary research focus,
although some studies examine undergraduates as research subjects.
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Academic literacy provides a frame for designing curriculum and
instruction, emphasizing pedagogy in universities (Lea and Street,
2006). Exploring effective pedagogical approaches to improving
academic writing is another crucial area of interest within this field.
Social support mechanisms are particularly significant in the academic
literacy model because they directly address the challenges of
navigating writing as a social practice. For instance, writing centers,
as a form of writing support, are among the most significant resources.
An academic writing center can serve as a mentoring environment
and a collaborative learning space, helping students and young
academics explore their academic identities and facilitating their
transition and transformation (Archer and Parker, 2016).

3.2.3 Studies focusing on identity
Other high-frequency keywords in Table 1 are related to identity

» <

authorial identity;

» <«

concerning “construction,” “academic identity;
“plagiarism;” and “gender” Figure 5 shows that most related burst
keywords in this field appeared but lasted only briefly, except for
“academic voice” No burst keywords have emerged recently, indicating
research in this field generally lacks vitality.

As Bruce (2008) indicated, effective academic writing required
appropriate positioning within the academic community and the
ability to display an identity as a scholar. It can be achieved through
the construction of an authorial identity. On the other hand, individual
academics constantly construct and present their identity as
professional “selves” through academic writing. French (2020) pointed
out that constructing and maintaining a positive academic
(professional) identity were partly, yet significantly, achieved through
professional writing in higher education habitus. Various social-
cultural identities could influence academic writing (Belcher, 2009),
and gender is the most discussed.
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Keywords “academic identity; “authorial identity,; and
“plagiarism” are closely related to each other. A robust academic
and well-established authorial identity is likely to foster a strong
commitment to academic integrity and originality. Improving
students’ authorial and academic identity contributes to reducing
unintentional plagiarism as they can understand the role of the
author better and take a more authorial role in their
academic writing.

3.3 Visualization of clusters

The cosine index can represent the co-occurrence intensity: the
larger the cosine value, the greater the co-occurrence intensity
between keywords. This study applied the clustering principles
proposed by Callon et al. (1991) to divide the clusters. With the aid of
the CiteSpace software, a 272*272 keyword matrix was generated. The
pair of keywords with the highest cosine index were identified as the
theme words in the first cluster. The 272 keywords in the matrix were
then sorted in descending order based on their cosine index with
either of the keywords. Keywords with non-zero values were selected
in descending order, including theme words, and the cluster name was
summarized according to the content of the keywords within the
cluster. If a cluster contains more than 10 keywords or less than 2
keywords, it will be excluded from being classified as a cluster. After
generating a cluster, the keywords within this cluster were removed by
deleting the corresponding rows and columns in the matrix,
preventing these keywords from being included in subsequent
clusters. Those steps were repeated until all keywords with
co-occurrence relationships had been clustered (all remaining
keywords had a co-occurrence intensity of 0). Forty-one clusters were
identified, with 2 excluded because the number of members did not
meet the required standards. Finally, 39 valid clusters were obtained
through this process.

The average frequency of keywords within a cluster, minus the
average frequency of all keywords, represents the attention level of
the cluster. Similarly, the average initial year of appearance for
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keywords within a cluster, minus the average initial year of
appearance for all keywords, represents the novelty level of the
cluster. A strategic coordinate diagram was plotted, with attention on
the x-axis and novelty on the y-axis, as shown in Figure 6. The names
and members of all clusters are listed in Supplementary material.

Clusters in the first quadrant have novelty and attention values
greater than 0, suggesting that the research contents represented by
these clusters are highly regarded and constitute current hotspots in
this field.

Clusters in the second quadrant have a novelty value greater than
0 but an attention value less than 0, indicating that related research
contents are novel but have not yet gained the widespread attention
they deserve. They are potential future hotspots and will gradually
shift to the first quadrant, becoming more established research
hotspots as interest increases.

Clusters in the third quadrant have both novelty and attention
values less than 0, indicating that their research contents have drawn
low attention due to their low novelty, placing them in marginalized
research areas. These fields are now somewhat outdated.

Clusters in the fourth quadrant have an attention value greater
than 0 but a novelty value less than 0, indicating that the contents
represented by these clusters are well-regarded but not the recent
research hotspots belonging to foundational research areas.

Through meticulous manual analysis of the collected articles, the
clusters were further categorized into four fields: plagiarism related
to authorial and academic identity; academic (professional)
development related to authorial and academic identity; socio-
cultural identity in academic writing; pedagogy of identity
construction in academic writing.

In the following discussion section, a comprehensive and in-depth
analysis of the clusters and their research contents will address each
theme’s specific state of research, its characteristics, and practical
implications, particularly regarding plagiarism prevention, pedagogy,
and scholarly development. Greater attention will be given to the first
and second quadrants because they contain clusters with a high level
of novelty and represent current hotspots and substantial potential
ones for further research.
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4 Discussion

4.1 An overview of development stages,
general trend, and cluster distribution

There are three phases of development in this field: gradual
growth (2003-2016), accelerated growth (2017-2020), and accelerated
decline (2021-2023). From 2003 to 2016, scholars and institutions
began to recognize the significance of identity construction and
academic writing in higher education, but this significance remained
low. Topics during this period emerged early, laying the foundation
for future research in this field. These studies are predominantly
positioned in the fourth quadrant. Although these clusters have
relatively low novelty, they still receive a certain level of attention due
to their foundational importance. The seven clusters in the fourth
quadrant are subjectivity, transition experience of novice lecturer,
development and adaptation in the new era of higher education,
excellence and performance in academic identity, collaborative
participation, a pedagogy of graduate writing, and writing support (e.g.,
Belcher, 2009; Gourlay, 2011; James, 2012).

Since 2017, the literature volume increased sharply, reaching its
peak in 2020. With the development of higher education, the “publish
or perish” culture has intensified (Nygaard, 2017), leading to
unprecedented attention on academic writing and identity
construction. As a result, a substantial body of literature has rapidly
emerged and expanded in this area. This trend aligns with the large
number of clusters in the third quadrant, which is the second largest
group with nine clusters, although they now appear somewhat
outdated. They are academic voice, transitioning from professional work
and Master’s coursework to the research dissertation, decolonization,
socio-symbolic function of academic language, resistance by L2 writers,
writing center from the consultant’s perspective rather than students,
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multi-disciplining writing groups, engagement, and an academic
literacies framework investigating research productivity (e.g., Mitchell,
2017; Okuda and Anderson, 2018; Shaw and Le Roux, 2017).

After 2020, it showed a sharp decline. This finding corresponds to
the number of clusters in the first quadrant, which is the fewest, with
only three, indicating that there are few current research hotspots in
this field and that overall research activity is presently low. Previous
research hotspots (in the third quadrant) have become outdated, while
new emerging hotspots (in the second quadrant) remain in a latent
phase and have yet to materialize fully. As a result, the volume of
literature during this period sharply declined. However, it is not at the
bottom, consistent with the large number of potential clusters in the
second quadrant. Future research on identity may eventually return
to a more stable developmental status as emerging hotspots transfer
into current ones.

The majority of clusters are distributed in the second quadrant,
with 20 clusters accounting for approximately 49% of the total. They
currently represent potential future hotspots and related topics that
need further exploration. The next two sections will elaborate on the
current hotspots in the first quadrant and potential ones in the second
quadrant, which require particular attention.

4.2 Current hotspots

Three clusters are identified as current hotspots: one related to the
field of plagiarism and the other two to sociocultural identity. First,
plagiarism is an ethical violation involving using another’s work or
ideas without proper attribution, which undermines authorial and
academic identity by violating academic integrity norms. Constructing
a strong authorial and academic identity can, in turn, help prevent
plagiarism. The current hotspot related to plagiarism is academic
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FIGURE 4
Keywords timeline visualization.
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integrity, which has been studied from the perspective of Academic
found that most students had a
limited and traditional understanding of plagiarism, viewing it solely

Integrity Socialization.

as a violation. They were more focused on cultivating a moral
academic identity as writers than on adhering to the academic
community’s formal guidelines and norms related to plagiarism. The
perspective of Academic Integrity Socialization can address this
problem to a certain degree. According to this perspective, students
should be provided with a safe and supportive space to explore the
academic integrity expectations of their institution in a comprehensive
and learner-centered manner. investigated
undergraduates’ responses to Academic Integrity Socialization. They
concluded that when students saw academic integrity as integral to
their identity as junior scholars, they engaged more meaningfully in
scholarly conversations in these spaces and contributed to the
academic community with integrity and respect.

Second, the other two current hotspots are related to socio-
cultural identity in academic writing. They are academic literacy and
English-as-a-second-language discourse. Academic literacy is novel and
popular with the highest burst strength, allowing scholars to examine
issues of voice and writer identity in academic writing, which become
more complex in multilingual contexts (

, p- 11). The geopolitics of academic publishing is one of the
topics in this field. Through the lens of academic literacy, it was found
that academics outside the Global North valued the opportunity to
publish internationally to gain a voice in the global academic
community. International journals are perceived to reach a larger
audience, provide more rigorous peer review, and operate more
efficiently than local journals ( ). Academic literacy
also provides a theoretical foundation for creating socio-cultural
spaces for writing support in alignment with the spatial nature of
academic writing. Writing groups, increasingly popular in universities,
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offer students a space to develop their voice and identity as academic
writers ( ; ). This
conclusion was confirmed further by
In addition to writing support forms like writing groups, researchers
also identified other ways to enhance academic writing from the
perspective of academic literacy, such as the appropriate use of various
writing genres ( ). In terms of the scope of application,
the academic literacy model should be integrated into the practices of
all students, regardless of their linguistic identities ( ).
Another current hotspot is English-as-a-second-language
discourse. It explores how identities and voices are formed in the
increasingly prevalent transnational environments of today’s
globalized society, focusing on English academic discourse in higher
education, particularly as a second language in plurilingual or
). This
section presents the topics currently attracting the most attention

multilingual writing contexts (

from scholars, while the next section will elaborate on

potential hotspots.

4.3 Potential hotspots

Twenty potential hotspots are distributed across the four fields of
plagiarism, academic (professional) development, socio-cultural
identity, and the pedagogy of identity construction. First, the potential
future hotspots related to plagiarism focus on evaluating identity,
including measures of identity and discoursal identity.

six-factor model (SAQ) and three-
factor model (alternative SAQ) are pioneering measures of evaluation.
Based on them, scholars continued to refine the measures, illustrate
the discursive embodiment of the measures, and elaborate attributes
related to authorial identity ( ; ;
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Top 23 Keywords with the Strongest Citation Bursts
Keywords Year Strength Begin End 1992 - 2023
academic literacy 1992 2.61 2012 2017 B S ——
authorial identity 1992 1.45 2017 2018 =
student 1992 1.29 2009 2012 FRTEe
academic writing 1992 1.29 2021 2023 [pa—
plagiarism 1902 1.24 2017 2018 f—
language 1992 1.2 2021 2023 e
construction 1992 1.02 2017 2018 -
doctoral student 1992 1.01 2019 2021 ——
knowledge 1992 1 2018 2019 ——
writing group 1992 0.99 2009 2012 [RSp—
number 1992 0.96 2017 2018 fy—
management 1992 0.96 2017 2018 ——
internal structure 1992 0.96 2017 2018 s
higher education 1992 0.94 2015 2017 [ey—
peer feedback 1992 0.94 2021 2023 [emy—
academic voice 1992 0.89 2012 2017 B T ——
english 1992 0.87 2014 2015 ——
social cla 1992 0.85 2015 2018 s e
pedagogy 1992 0.85 2012 2018 B —
identity 1992 0.8 2009 2015 . . e e e
community 1992 0.8 2020 2021 -
power 1992 0.8 2020 2021 -
literacy 1992 0.78 2014 2015
FIGURE 5
Keywords burst detection.

TABLE 1 Keywords with a frequency of 3 or more.

Keyword Frequency The initial year Keyword Frequency The initial year
Academic literacy 12 2012 Plagiarism 4 2017
Student 8 2009 Academic identity 3 2011
Literacy 7 2014 Teacher 3 2011
English 6 2014 Doctoral student 3 2019
Construction 5 2009 Authorial identity 3 2017
Discourse 5 2012 Language 3 2021
Pedagogy 5 2012 Multiliteracy 3 2012
University 5 2017 Doctoral education 3 2009
Writing group 4 2009 Gender 3 2009

Kanwal et al., 2021). Some scholars have examined these measures in
the context of non-English speakers, particularly Chinese students
(Ballantine et al., 2018), because English academic writing is becoming
increasingly important for multilingual students with the globalization
of higher education and the academic community. Preventing
plagiarism by enhancing authorial and academic identities is a current
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hotspot, but its effectiveness depends on solid and reliable evaluation
measures (Cheung et al., 2017). Therefore, these measures appear as
potential hotspots.

Second, five potential hotspots were identified within the
academic (professional) development field. On one hand, they focus
on the spatial nature of academic writing practice (Beighton, 2020),
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The coordinate diagram of clusters.
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which aligns with the current hotspot academic literacy. Both confirm
the importance of a safe and supportive space for promoting academic
writing and identity, as students often face alienation and fear
accusations of plagiarism due to limited English proficiency, which
can negatively impact their relationships with peers and instructors,
as well as their sense of belonging in the academic community.
Creating such a space is crucial for addressing this issue. This spatial
nature can be embodied in various forms, such as writing groups and
retreats. Writing groups, as spaces for academic writing development,
offered a transformative framework that supported proactive student
learning through peer interaction (Wilmot and McKenna, 2018).
Writing retreats could alleviate the isolation associated with academic
writing, thereby improving scholars’ sense of belonging within the
academic community and leading to better hedonic and eudaimonic
well-being for writers when the interventions were sustained (Eardley
etal., 2021).

On the other hand, they focus on the spatial dynamics and
transition of academic identity, particularly among returnees to
China from abroad, doctoral students, and educators, because these
are the three most representative groups to undergo a spatial
transition in the academic community of higher education. The
journey to becoming a mature academic is ongoing, as it requires
adapting to evolving writing standards and the changing policies of
institutions across different regions as needed. The norms and values
of academic writing are acquired, negotiated, and sometimes
resisted during the transition of doctoral identity to academics
(Katila et al., 2019). Doctoral graduates who study abroad and
return to work in Chinese universities face significant challenges in
(re)constructing academic identity as returnees, particularly when
adapting to various academic assessment policies in Chinese higher
education (Ai, 2019). For educators, academic identity can
be developed through the repeated transitions between researcher
and teacher roles when engaging in systematic study or teaching and
learning practices. The transition is also beneficial for writing SoTL
(scholarship of teaching and learning) identity articles for publication,
which can lead to greater recognition within the academic
community (Healey et al., 2019).
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Third, the nine potential hotspots related to sociocultural identity
can further be divided into two themes: linguistic factors resulting
from the globalization of the academic community and other social
factors such as individual experiences, nationality, gender, and
ethnicity. The influence of bilingualism/multilingualism in constructing
multiple identities as an academic writer has been confirmed
(Asadolahiand Nushi, 2021). Translanguaging originated in bilingual
education and was an adaptable strategy to utilize the entire linguistic
repertoire during the learning process. It has been proven effective for
promoting identity construction when introduced in English for
Academic Purposes (EAP) courses (Hiller, 2021). However, the
strategy of translanguaging should be employed judiciously, as
multilingual students perceive language mixing in formal writing as
inappropriate and potentially undermining their academic identity
(Kafle, 2020). Therefore, they tend to restrict their multilingual and
multiliterate skills to conform to institutional standards for
conventional academic writing in formal English academic contexts
while negotiating their multiple identities in practice (Marshall et al,,
2012). In response to this finding, Gagne et al. (2023) suggested that
educators could create more positive and inclusive academic
environments by recognizing and utilizing students’ diverse linguistic
abilities rather than viewing them as challenges to be overcome, to
make them effectively use their multilingual and multiliterate skills. In
addition to academic environments, multilingual proficiency and
sociocultural identities can influence students’ academic writing
engagement. Students with a more positive sociocultural identity and
mastery-oriented learning beliefs are more actively involved and can
progress more (Zhang and Xu, 2022).

Some other individual and social factors can potentially become
hotspots in the future. Life experience is one of them because the depth
of personal experiences shapes various roles involved in academic
identity, such as creator, interpreter, communicator, and presenter (Lo
etal., 2020). As a result, personal experience also influences academic
writing by shaping the writers’ self-perception (Clark and Ivanic, 2013).
It supports the finding that writing projects are most meaningful when
students have opportunities to connect their writing to personal
factors, including the sense of authorship and vision for future writing
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or identities (Eodice et al., 2019). This explains why shifting the focus
from the final product to the writing process is a prevalent trend in
academic writing pedagogy, as it better leverages students’ experiences
by encouraging and sustaining students’ agency and identity in higher
education. In addition, gaining a deeper understanding of gender,
social class, nationality, and ethnicity identities further helps students
navigate their approach to academic writing more effectively (Preece,
2018; Danvers et al, 2019; Zhang and Xu, 2022;
Hayden, 2019).

Fourth, there are four potential future hotspots in identity

Pham and

construction pedagogy. Three focus on doctoral students and
education, further corroborating the findings from the keyword
co-occurrence analysis. The function of mindfulness practices in
doctoral academic writing has been confirmed because they can help
participants better understand the writing process and writer identity,
accepting both themselves and others as writers through self-
reflection, creativity, and joy in writing (Woloshyn et al., 2022). This
conclusion is supported by the process of writing a doctoral thesis,
which includes key elements such as selecting a topic/title for the
project, writing the abstract, conducting the literature review, and
performing the analysis. Throughout this process, interactions with
support networks play a crucial role in shaping, developing, and
refining academic identity (Nartey, 2021). Besides, it is proposed that
doctoral student performance should be evaluated based on the
dimension of academic writing (Ward and Brennan, 2020).
Specifically, Ward and Brennan (2020) added subdimensions of
student-learning identity fit and student-(academic) writing fit to
extend Baker and Pifer’s (2015) multidimensional framework of
student-doctoral fit. The new model also serves as a tool to develop
instruments, such as surveys or assessments, to test specific hypotheses
or propositions about doctoral student performance.

This study identifies three dimensions of identity involved in
academic writing, facilitating a more comprehensive theoretical
understanding of how identity is reflected, negotiated, and constructed
in academic writing contexts. By employing the strategic coordinate
diagram, it visualizes both the current research hotspots and
underexplored areas in this field, enabling researchers to understand
the current state of research and identify gaps and opportunities for
further inquiry, therefore advancing the theoretical landscape.

5 Conclusion
5.1 Major findings

The literature in this field typically showed a growing trend before
2020 but declined steeply after 2020. The years 2016 and 2020 marked
significant milestones in its development. Published articles exhibited
a modest increase despite some fluctuations before 2016. Since 2017,
it has risen sharply and reached its peak in 2020. After that, it saw a
steep decline up until 2022.

Only three clusters can be regarded as current research hotspots.
They are distributed in plagiarism and socio-cultural identity and
focus on academic integrity, academic literacy, and English-as-a-
second-language discourse. The majority of clusters, 20 in total, are
identified as potential future hotspots. They are distributed across all
four fields: plagiarism, academic (professional) development, socio-
cultural identity, and the pedagogy of identity construction.
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Potential future hotspots in plagiarism focus on measures of
authorial and academic identity, while those in the academic
(professional) development field highlight the spatial aspects of
academic writing and explore ways to promote academic growth and
well-being for various groups in higher education, including doctoral
students, instructors, and returnees. The potential future hotspots in
the field of socio-cultural identity center on how linguistic and social
identities influence academic writing in the context of the globalized
academic community. Linguistic factors involve translanguaging,
language mixing, multiliteracy, English language privilege, and
bilingualism/multilingualism. Other social-cultural factors include
individual experiences, nationality, gender, and ethnicity.

Potential future hotspots in the pedagogy of identity construction
highlight practical approaches to enhancing identity development and
academic writing. Universities are suggested to support mindfulness
practices, recognize academic identity in writing a doctoral thesis,
highlight the process of writing rather than the final product, and
consider academic writing, grounded in a strong sense of identity, as
a key assessment of doctoral student performance.

Most of the research in this field has been conducted using
thematic analysis as a qualitative method. Most clusters are distributed
in the second quadrant, indicating a generally high level of novelty,
though they have not received the attention they deserve. The second-
largest group of clusters is located in the third quadrant, reflecting
somewhat outdated topics. Therefore, most studies in this field either
exhibit high novelty but lack attention as future hotspots or are
overlooked due to being outdated. The current hotspots are
relatively rare.

Studies focusing on socio-cultural identity and pedagogy of
identity construction are more thriving than the other two, with more
clusters representing. However, clusters in the second quadrant related
to academic (professional) development account for the most
significant proportion, indicating their great potential to generally
become hotspots in the future.

5.2 Implications

Enhancing authorial and academic identity is an effective way to
prevent plagiarism. Students often view plagiarism solely as an ethical
violation and fail to understand it within the broader framework of
academic writing norms. Providing a safe and supportive space is
beneficial for them to examine expectations for academic integrity
from a comprehensive, detailed, and learner-centered perspective.
Studies on effective and valid measures for evaluating authorial and
academic identity offer valuable insights into its development in
academic writing.

Based on the spatial nature of academic writing practice, writing
supports, such as writing groups, centers, retreats, and mindfulness
practice, effectively alleviate isolation and enhance scholars’ sense of
belonging within their academic identity, thereby promoting their
development as academics.

In the context of socio-cultural identity in academic writing,
writing groups can be organized from the perspective of academic
literacy, with the academic literacy model integrated into the practices
of all students, regardless of their linguistic backgrounds.

Educators should recognize and value students’ multilingual
abilities to develop inclusive teaching methods that better support
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non-native students in English-dominant academic environments.
Additionally, the construction of academic identity should
be incorporated into doctoral theses, with the focus shifting from the
final academic product to the writing process. Authorial identity
should be treated as a form of tacit knowledge to be developed,
evolving through maturing and gaining experience as a writer.

5.3 Limitations

The study is far from flawless, and several limitations must
be acknowledged. First, the CiteSpace analysis was confined to data
derived from the Web of Science (WoS) database due to the data
format requirements. While the results are basically representative,
they do not capture the full breadth of existing literature. Future
research should integrate data from additional databases such as
Scopus and ScienceDirect for a more comprehensive analysis.

Second, the names and content of the clusters may have
overlapping meanings with less distinct boundaries, as a single
publication can address multiple specific themes. Consequently,
cluster names primarily reflect the main themes expressed, potentially
overlooking the nuanced interconnections between different topics.

Third, the exclusion of studies published in non-English languages
inevitably introduces a bias into the analysis of this important topic,
thereby reinforcing the dominance of English in research on
multilingual writers” practices. Addressing these limitations in future
studies will strengthen the robustness and applicability of the
research outcomes.
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Ruoxi Liu* and Ping Xin*

School of Chinese as a Second Language, Faculty of Humanities, Peking University, Beijing, China

Although writing feedback is widely believed to elicit a range of emotions, studies
on the emotional experiences of L2 students with this teaching and learning tool,
as well as their regulation strategies, remain largely underexplored. Drawing on
the analytical framework of academic emotions from the perspective of positive
psychology, this study examines two Chinese as foreign language (CFL) students’
emotional reactions to their teacher’s oral and written feedback and their emotion
regulation strategies. The main data includes interviews, retrospective oral reports,
students’ reflection journals, academic writings, and teacher feedback. The
study found that feedback aroused students’ academic achievement emotions,
cognitive emotions, and social emotions across various dimensions of valence
and activation. Over the course of three feedback processes within one semester,
the two learners’ emotions gradually became neutral or positive. They effectively
employed emotion-oriented, appraisal-oriented, and situation-oriented strategies
to manage negative emotions and adapt to feedback. The findings suggest that
paying attention to the intrinsic values of feedback may help learners experience
more positive academic emotions, while paying too much attention to its extrinsic
values may lead to negative emotions.

KEYWORDS

positive psychology, CFL academic writing, feedback, academic emotion, emotion
regulation strategies

Introduction

The process of learning academic writing is filled with difficulties and challenges, especially
for novice second-language writers who inevitably experience a range of complex emotions
(Han and Hyland, 2019). Feedback, as a critical tool in writing instruction, refers to written
or oral comments and revision suggestions on the language or content of a learner’s writing.
It plays a pivotal role in shaping the quality of second-language learners’ writing output
(Kepner, 1991). Learners are the primary agents of feedback information processing (Winstone
etal,, 2022), and the effectiveness of this processing directly impacts their writing abilities.

As an essential part of feedback and academic writing learning (Hyland and Hyland,
2006), emotional experiences significantly affect learners’ L2 learning achievements, feedback
engagement, and the effectiveness of their processing (Buri¢ et al., 2016). Many teachers
advocate for providing positive feedback while selectively providing negative feedback to
reduce learners’ negative emotions (Han and Hyland, 2019), enhance their learning behavior
and sense of agency, and improve their academic achievement.

In recent years, positive psychology has led to the emotional turn in second language
acquisition, and more and more scholars have called for attention to both individual learning
outcomes and their emotional experiences (Dewaele and Li, 2020). However, research on the
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emotional experiences of second language learners in response to
writing feedback is still insufficient; most existing studies focus on
single writing feedback (Han and Xu, 2020; Geng and Yu, 2024), so it
is impossible to observe the dynamic development of an individual’s
emotional experiences over a period of time after several feedback
sessions and whether emotions can be effectively improved through
regulatory strategies. In addition, previous studies have mostly
assumed that learners with lower language proficiency and writing
ability are more likely to receive more feedback, resulting in more
negative emotions with higher activation levels being aroused
(Hyland, 1998; Jiang and Dewaele, 2019). The specific relationship
between learners’ academic achievement and emotional experiences
needs to be analyzed in more detail. Based on this, to advance our
understanding of the emotional dimension of feedback, this study
investigated the dynamic changes in the emotional experiences and
regulation strategies of two undergraduate CFL students during a
one-semester Chinese academic writing course evoked by three
feedback sessions.

Literature review

Emotions typically include both trait emotions (habitual and
recurring) and state emotions (“momentary occurrences within a
given situation at a specific point in time”) (Pekrun, 2006, p. 317). This
study uses a qualitative approach to explore the emotional experiences
of individual CFL students in response to feedback from a cognitive
perspective. Therefore, we focus primarily on state emotions, which
are understood as subjective academic emotions that are triggered by
the moment when CFL students receive and process feedback.

Academic emotions and emotion
regulation

Academic emotions refer to a series of emotions experienced by
learners during academic activities. They are subjective psychological
and physiological states that are directly related to academic learning,
classroom teaching, and academic achievement (Pekrun et al., 2002;
Imai, 2010). Among several theoretical approaches to the study of
emotions (Gross, 1998; Han and Gao, 2024), Pekrun and his colleagues
have provided a useful analytical framework for the study of academic
emotions (Pekrun, 2006; Pekrun and Linnenbrink-Garcia, 2012). This
framework considers multiple dimensions of emotions and is an
analytical framework that has been widely used and recognized in the
current field of academic writing to study L2 learners’ emotions (e.g.,
Han and Hyland, 2019; Han and Xu, 2020; Geng and Yu, 2024).
Pelkrun (2006) research on academic emotions has conceptualized
emotions as varying along two dimensions, i.e., valence and activation,
and having different object foci. Valence refers to the positive-negative
dimension of emotion, whereas activation refers to the degree of
emotional arousal, which can be divided into activating and
deactivating (Pekrun et al., 2002). On this basis, academic emotions
are divided into positive activating emotions, positive deactivating
emotions, negative activating emotions, and negative deactivating
emotions. Although this framework has been widely applied to
explore learners’ emotional experiences, its establishment mainly
relies on questionnaires. A single research method may not be able to
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comprehensively and in-depth reveal individuals’ emotional changes,
nor can it disclose their differences based on individual experiences,
personalities, etc. Moreover, the framework was mostly developed
based on the Western cultural background, while learners from
different cultural backgrounds may have different understandings and
experiences of emotions. Therefore, the analytical frameworks of
Pekrun (2006) and Pekrun and Linnenbrink-Garcia (2012) still need
to be further verified and explored in different situations, cultural
backgrounds, and individual emotional experiences of learners.

It is generally believed that positive emotions can expand learners’
thought-action repertoire in the short term, which is conducive to
building long-term cognitive, motivational, and social resources
(Fredrickson, 2001), whereas excessive negative emotions may hinder
their learning investment (Li et al., 2023; Han et al., 2024). However,
academic emotions have the same valence but different activations
that have different effects on academic achievement (Pekrun et al,,
2002). For example, negative activating emotions (e.g., anxiety) may
produce task-irrelevant thinking and undermine the students’
intrinsic motivation, whereas negative deactivating emotions (e.g.,
hopelessness) could impair students’ performance by undermining
both intrinsic and extrinsic motivation, learning engagement, and
promoting superficial information processing (Pekrun, 2006; Geng
and Yu, 2024). In addition to valence and activation, Pekrun and
Linnenbrink-Garcia (2012, p. 262) and Han and Hyland (2019) also
grouped academic emotions according to their object focus. Table 1
categorizes academic emotions by object focus in feedback situations.

Regarding academic emotional experiences, Pekrun (2006) also
proposed the control-value theory, which argues that emotions are
mainly influenced by two factors: control appraisal and value appraisal.
Control appraisal refers to learners’ perceptions of their ability to
control past, present, and future academic activities or outcomes.
Value appraisal involves learners’ judgments about the significance of
academic activities or outcomes, which can be divided into intrinsic
values and extrinsic values.

Intrinsic values refer to the subjective importance learners attach
to an activity itself, regardless of its outcomes. For example, students
who enjoy memorizing Chinese vocabulary and find it meaningful
may value the activity even if it does not directly improve their
Chinese learning performance. In contrast, extrinsic values view the
activity as a means to achieve a specific outcome. For example,
students might focus on improving their Chinese writing skills
because it directly contributes to better scores on preparatory exams
and increases their chances of entering undergraduate studies
(Pekrun, 2006). Despite the importance of these factors, studies
examining the influence of control and value appraisals on the
emotional experiences induced by feedback remain scarce in current
research (Han and Hyland, 2019).

Many studies have confirmed that individuals can regulate and
cognitively process emotional experiences (Mahfoodh, 2017; Pitt and
Norton, 2017; Geng and Yu, 2024). Academic emotion regulation is
the process by which individuals influence the emotions they arouse
when emotions occur and the expression of emotional experiences in
a learning environment (Gross, 1998). Inspired by control value
theory, Pekrun (2006) further proposed an analytical framework for
academic emotion regulation strategies that include four emotion
regulation strategies: emotion-oriented regulation, appraisal-oriented
regulation, problem-oriented regulation, and situation-oriented
regulation. Definitions of the emotion regulation strategies are given
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TABLE 1 Academic emotions are categorized by object focus in feedback situations (Han and Hyland, 2019; Pekrun and Linnenbrink-Garcia, 2012).

Definition

Category

Definition in feedback situations

Achievement emotions

-Activity emotions Emotions are aroused when engaging in learning

activities.

Emotions are aroused by processing and using feedback to improve the writing.

-Prospective outcome Emotions aroused by future expected outcomes.

emotions

Emotions are aroused by (a) the expected accuracy of the writing before receiving

feedback and (b) the expected accuracy of the revised writing during revision.

-Retrospective outcome Emotions aroused by past task outcomes.

emotions

Emotions are aroused by (a) the written accuracy of the previous writing(s) after

receiving feedback and (b) the written accuracy of the revised writing after revision.

Epistemic emotions Emotions are aroused by cognitive processing during

the task.

Emotions are aroused by the cognitive processing of feedback.

Social emotions Emotions aroused by other persons.

Emotions are aroused by other persons, e.g., teachers and classmates, in feedback

situations.

Topic emotions Emotions aroused by the contents of learning material

(e.g., empathy with the characters in a novel).

Emotions pertaining to the topic and content of the writing task.

TABLE 2 Academic emotion regulation strategies (Pekrun, 2006).

Strategies Definitions

Emotion-oriented regulation

or taking drugs).

Regulate academic emotions directly (e.g., focusing attention on the emotion or distracting it away, using relaxation techniques,

Appraisal-oriented regulation

Addresses the control and value antecedents of emotions (e.g., restructuring expectancies and attributions).

Problem-oriented regulation

Focuses on improving academic learning and achievement underlying perceived control (e.g., acquiring study skills).

Situation-oriented regulation

by dropping out of a course).

Attempt to change situational circumstances defining controllability and values (e.g., by asking for a reduction of task demands or

in Table 2. This framework is currently widely used to study emotion
regulation in the field of L2 academic writing (Han and Xu, 2020).
Based on this framework, this study will further explore CFL students’
emotion regulation strategies in feedback and explore whether these
strategies can effectively improve their negative emotions.

Emotional experiences and emotion
regulation in feedback on L2 academic
writing

In the field of academic writing, previous studies have found that
novice writers are more likely to experience multiple emotions, such
as anxiety and pleasure, when receiving feedback (Lei and Hu, 2019;
Yu and Jiang, 2022; Gao and Yang, 2023) or ultimately promote
skepticism about the review (Kong and Teng, 2023), which affects their
comprehension speed and feedback acceptance (Mahfoodh, 2017).
Different types of feedback lead to different emotional experiences for
learners. For example, some feedback content is highly critical, and the
expression is direct and face-threatening, which is likely to evoke
strong negative emotions (Madhu and Hu, 2021). Some researchers
believe that feedback can easily arouse negative emotions and thereby
undermine learners’ enthusiasm (Truscott, 1996). However, the study
of emotions in L2 academic writing from the perspective of positive
psychology takes a holistic view of the integration of positive and
negative emotions (Maclntyre et al., 2019) and has reached different
research conclusions. For example, some learners experience gratitude,
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disappointment, happiness, embarrassment (Han and Xu, 2020),
frustration (Zheng and Yu, 2018), relief, and excitement after receiving
feedback (Han and Hyland, 2015; Mahfoodh, 2017), revealing the
complexity and situational and dynamic nature of emotions in L2
writing. The study by Han and Hyland (2019) was among the earlier
studies exploring emotional experiences in L2 feedback, and used
Pelrun (2006) and Pekrun and Linnenbrink-Garcia (2012) emotional
analysis framework to explore English second language learners’
emotional experiences in feedback, providing references and examples
for subsequent research on L2 learners’ emotional experiences elicited
by feedback. The study used qualitative research methods
supplemented by classroom observation recordings and students’
facial expressions for triangulation, revealing two learners’ emotional
experiences, such as calmness, guilt, and nervousness, in response to
written corrective feedback (Han and Hyland, 2019). Geng and Shulin
(2024) study showed that learners had 65 discrete emotions after
receiving feedback, the most common of which were negative
emotions, but these negative emotions did not discourage them
because they actively sought external resources to improve their
revisions. It can be seen that the previous view that feedback always
elicits negative emotions may not be true (Truscott, 1996; McMartin-
Miller, 2014) and perhaps does not reflect the actual experience of
second language learners.

Some studies have explored learners’ emotion regulation after
receiving feedback and found that learners can promote positive
emotions through a variety of strategies (Liu and Yu, 2022). Teachers can
also use psychological interventions to create a positive language
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learning environment (Maclntyre et al., 2019) and guide learners to
develop learning emotional intelligence. Most studies are based on large-
scale quantitative analyses. For example, Han et al. (2024) conducted a
questionnaire survey on 363 postgraduate students and found that they
can adopt strategies such as emotion-oriented regulation and situation-
oriented regulation to regulate emotions; Teng and Ma (2024)
demonstrated the importance of self-perceived motivation and
confidence in regulating students’ emotions and proposed that these
findings should be used throughout the feedback process to facilitate
students’ seeking, generating, processing, and using feedback. Through
focused writing and semi-structured interviews with middle school
students, Gu et al. (2022) found that seeking social interaction,
developing competence, and cognitive reappraisal were the most
commonly used strategies by students. At the same time, specific
academic emotion regulation strategies are related to the purpose of
emotion regulation. For example, students most often use the strategy of
developing competence when they want to learn from their peers’ essays.
In general, current research on L2 writing feedback focuses on its
role and different methods. The little attention paid to learners’
emotions mostly revolves around the changes in emotional experiences
before and after a particular feedback (Ellis, 2010) and has not extended
the observation to dynamic situations such as longer periods of time
and multiple writing sessions. Furthermore, academic emotions and
emotion regulation have generally been studied in English L2 writing
contexts or in the context of master’s or Ph.D. theses (e.g., Mirka and
Kirsi, 2019; Geng and Yu 2024), with little attention paid to Chinese L2
undergraduate students. As these learners are new to academic writing
and studying in a foreign culture, their emotional experiences are richer
and more complex than those of learners who study L2 in their home
countries and those who have more writing experience, and thus merit
in-depth exploration through qualitative means such as case studies, as
they can offer unique insights into the complex interplay between
emotions and learning in a cross-cultural educational environment.
In addition, previous studies have found that an individual’s
emotional experience is not only influenced by the feedback itself but
also generated by the interaction of many factors, such as individual
and social context (Jin and Zhang, 2018; Jiang and Dewaele, 2019).
Regrettably, no research to date has delved into the specific contextual
factors that shape these emotional experiences. To enhance our
understanding of how CFL students navigate their emotions and
employ emotion regulation strategies in response to feedback and to
extract implications with far-reaching instructional significance and
applicability across diverse educational settings, the current study
endeavored to address the following two research questions:

1. How do CFL students emotional experiences change
throughout the teacher’s three feedback sessions and each
time’s revision process?

2. What regulation strategies did CFL students use to self-regulate
the academic emotions aroused by the teacher’s feedback?

Research methods
Research context

The data for this study come from a 16-week academic Chinese
writing course for international undergraduates offered by a Chinese

university in the spring semester of 2023. The course was taught in
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Chinese and aimed to cultivate students’ awareness of genre and
norms in academic writing, which could prepare them for future
academic research and dissertation writing. There are three summary
writing tasks in one semester (in the third, eighth, and twelfth weeks,
respectively). The students are required to screen and extract the key
points of the original text based on reading and understanding an
academic paper and write a summary in their own language. The
instructor is a native Chinese-speaking teacher from China, Audrey
(all names are pseudonyms), who majored in Chinese language and
literature in her undergraduate, master’s, and doctoral degrees and
has 25 years of experience in teaching Chinese L2 academic writing.
Before assigning the writing task, the teacher (Audrey) had already
taught the methods of summary writing in class. The students
completed the writing in class, and the teacher (Audrey) gave each
student written feedback and oral feedback in class.

Participants

This study aimed to select students so that there would be individual
differences among the participants in terms of writing experiences and
emotional experiences. We used maximum purposive sampling, and
two students, Yuki and Sala, agreed to participate. The participants are
from different countries around the world. Due to the uneven
development of Chinese language proficiency, writing experiences, and
beliefs and attitudes toward academic writing feedback, their emotional
experiences of academic writing feedback are also different. As the
researchers are involved in teaching the course, they are very familiar
with the participants. We recruited the participants through the first
researcher, and they will provide information about their feedback and
academic writing experiences. The participants were purposively
selected based on three specific criteria: (a) they both had a strong desire
to participate in the research and were willing to share their experiences
and emotions in academic writing, which provided feasibility for the
smooth progress of the research; (b) they both needed to write their
dissertations in Chinese when they graduated in the future; (c) they had
different HSK (Chinese Proficiency Test) level 6 writing scores, previous
academic writing performance, first summary writing scores (Yuki was
a high-level writer and Sala was a low-level writer), the feedback they
received, and their academic emotions showed an undeniable contrast.
The two cases can reflect the students’ emotional experiences and
regulation in writing feedback. Yuki’s and Sala’s backgrounds are given
in Table 3.

It is worth noting that only two learners were selected as subjects
in this study. The purpose of doing so was to choose individuals with
specific characteristics or experiences and thoroughly explore their
detailed experiences and reactions in specific situations. This helps to
focus on the research questions and avoid the situation where the
information becomes too scattered due to an overly large sample,
making it impossible to deeply analyze the relationships between key
factors. In addition, diverse data collection methods were used for
these two students in this study to obtain comprehensive and in-depth
data, thus compensating for the deficiency of the small sample size.

Data collection

The emotional reactions to the teacher’s feedback of student

participants were mainly investigated through interviews,
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TABLE 3 The CFL students’ background information.
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Yuki Sala

Gender Female

Female

First language Japanese

Thai

Major Journalism and Communication Journalism and Communication
Year of college First-year First-year

Writing score of HSK-6 75 60

Summary writing score 1 84 79

Summary writing score 2 87 80

Summary writing score 3 89 88

retrospective oral reports, audio recordings, and class observation
notes, and the teachers written feedback was also collected as
Supplementary Data. That is, all the methods mentioned above are
used to answer Question 1. The emotion regulation strategies were
analyzed mainly through interviews and retrospective oral reports.
Thus, the two methods are used to answer Question 2.

a. Interviews: Three formal, semi-structured interviews (see
Supplementary Appendix 1 for the interview guidelines) and
multiple informal interviews. The first interview was conducted
at the beginning of the semester and lasted approximately
40 min, mainly to explore learners’ personal information,
experiences of academic writing and dealing with feedback,
and beliefs about academic writing and feedback. The next two
interviews focused mainly on learners’ emotional experiences
of each piece of writing feedback and future academic writing
and regulation strategies. In the opening part, the first
researcher explained the purpose and procedure of the study.
In the questioning part, the participants were encouraged to
give detailed insights into their emotional reactions to the
feedback and how they regulated their emotions to proceed
with the writing. The semi-structured interviews were
conducted within 48 h of the learners receiving the first (F1),
second (F2), and third (F3) feedback, respectively, and each
interview lasted approximately 60-90 min. The informal
interviews were mainly based on daily communication via
WeChat and face-to-face communication, with the aim of
supplementing the information not obtained in the formal
interviews and tracking the real state and inner experience of
the participants in their learning life.

b. Retrospective oral report: students conducted a 5-10 min
retrospective oral report within 24 h after receiving the three
feedback. Students were asked to report on their emotional
experiences and regulation strategies before and after receiving
feedback, and the researcher recorded their responses to the
feedback. To stimulate recall, participants were able to review
the written text, the teacher’s written feedback, and the error
log to recall their experiences and attitudes toward feedback.

c. Class observation notes: One of the researchers was a teaching
assistant for the Chinese academic writing course, who was
able to observe the class in depth and know the language level
and writing ability of the participants.

d. The teacher’s written feedback: Audrey gave feedback and
scores to each participant’s summary writing text. This data can
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reflect the participants’ writing ability and the type of feedback
given by the teacher.

We also took the following measures to keep the participants’
information confidential: During data collection, each participant was
anonymized, and pseudonyms were used to label all content, such as
interview records and reflection logs; in the data processing stage, the
data was stored in password-protected software, and only the
researcher could directly access the original data; in the data use stage,
the research members signed a confidentiality agreement, promising
not to disclose the data content; in the paper writing stage, the identity
information of the participants was thoroughly anonymized to ensure
that it could not be traced back to specific individuals.

In addition, in order to prevent adverse emotional reactions of the
subjects during interviews and self-reports, we also took a series of
relevant measures. First, when recruiting the subjects, we informed
them of the possible emotional challenges involved in the research
process, such as the adverse emotions that might be triggered by
recalling difficult experiences in the learning process and facing
critical feedback. We ensured that the participants voluntarily
participated in the research with full knowledge and provided them
with the right to withdraw at any time. Second, the researcher (the first
author of this article) familiarized himself/herself in advance with the
types of possible adverse emotional reactions and the corresponding
coping methods and provided the subjects with information about the
school’s mental health center for them to seek help. Third, during the
research activities, such as interviews and classroom observations,
we closely monitored the emotional states of the participants. Once
we found that the participants had emotional fluctuations,
we immediately suspended the research activities and, at the same
time, gave the participants the opportunity to express their emotions.
We used active listening and encouragement techniques. Finally,
we conducted follow-up visits to the participants to understand their
emotional recovery situations and reminded them that they could
continue to seek help if they still had emotional problems.

Data analysis

Analysis of the teacher’s written feedback

Writing text analysis is mainly concerned with defining the
amount of feedback given by the teacher. According to Hyland (1998),
a single feedback point is defined as each opinion expressed on a
particular aspect of the article, including each comment and revision.
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This study refers to the classification of Ellis (2009) to classify feedback
points from two dimensions: one is non-corrective feedback, which
refers to the teacher’s comments on the writing (Ferris, 1997); the
other is corrective feedback, including direct feedback (correcting
errors directly) and metalinguistic feedback (explaining the
metalinguistic rules violated by the error). The specific content is
shown in Table 4.

Analysis of other data

Data analysis adopts the qualitative content analysis method
(Miles et al., 2013; Han and Xu, 2020). Individual case files are
established for the data, and qualitative analysis is carried out
according to the steps from within - individual cases to cross-
individual cases (Han and Hyland, 2019). Data were reviewed by
thematic analysis and the constant comparative method of analysis,
in which the data were systematically analyzed through a three-stage
process of first and second-cycle coding for data condensation
(Miles et al., 2020). The coding process was as follows: First, the
within-case analysis stage. The recording was transcribed
immediately after each interview, and data analysis began
immediately after review and approval by the participants. Micro-
analysis of the data was carried out after the first written feedback
from the first participant. The data were read repeatedly. Using the
academic emotion classification framework (Pekrun, 2006; Pekrun
and Linnenbrink-Garcia, 2012; Han and Hyland, 2019) and the
emotion regulation strategy classification framework (Pekrun,
2006), relevant data fragments related to the research questions were
cyclically coded and classified, and the analysis framework was
adjusted according to the data. Emotional experiences and regulation
strategies were mainly identified using vocabulary from student
interviews, self-reports, and classroom observation notes. Then, a
preliminary coding list was produced, including emotional

TABLE 4 The CFL students’ feedback information.
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experiences and regulation strategies. Second, the data of the second
participant were analyzed, and the coding list was improved. Thirdly,
in the cross-case horizontal comparison stage, case narratives are
completed by refining themes and taking an inductive approach. The
coding lists of the two participants were compared to select,
organize, and merge important concepts and dimensions. For
example, ‘immediate emotions” and ‘emotions after reading feedback’
were grouped into one category and coded as ‘emotions during
academic work! The frameworks (Pekrun, 2006; Pekrun and
Linnenbrink-Garcia, 2012; Han and Hyland, 2019) were adapted
according to the specific content of the data:

(a) Five discrete emotions were added to Pekrun and Linnenbrink-
Garcia (2012) taxonomy: conflict, the feeling of being torn because
you do not know exactly which way is better for you; novelty, the
feeling of being strange and new because of something you have never
seen or experienced before; achievability, the feeling when desires and
reality are in balance; relief, the positive feeling induced by the fact
that the expected failure did not actually occur; anticipation, the
feeling of longing and yearning for something unknown in the future.
Definitions of all discrete emotions are given in Supplementary
Appendix 2. (b) Through a detailed review of the interview, oral
report, and classroom observation of the present study. It was found
that when facing academic writing feedback, the participants more
often adopted other types of strategies (such as emotion-oriented
regulation, appraisal-oriented regulation, and situation-oriented
regulation strategies) to deal with emotional problems and did not
clearly exhibit the behavior pattern of directly solving the problem
itself (i.e., “problem-oriented strategy”), such as seeking additional
learning resources to specifically solve the problems exposed in
writing or changing the learning method to avoid similar
problems from recurring. Therefore, it was removed from
the classifications.

Name Non-corrective feedback (comments) The teacher’s written feedback
Yuki F1 Ideological content comments (negative) 3 Direct feedback 9
Overall improvement suggestions 1 Indirect feedback 0
Metalinguistic feedback 3
F2 Organizational structure comments (positive) 1 Direct feedback 10
Language usage (negative) 1 Indirect feedback 0
Metalinguistic feedback 1
F3 Language usage comments (positive) 1 Direct feedback 9
Ideological content comments (positive) 1 Indirect feedback 0
Overall improvement suggestions 1 Metalinguistic feedback 2
Sala F1 Ideological content comments (positive) 1 Direct feedback 15
Overall improvement suggestions 1 Indirect feedback 0

Metalinguistic feedback 2

F2 Ideological content comments (positive) 1
Organizational structure comments (negative) 1

Overall improvement suggestions 1

Direct feedback 15
Indirect feedback 0
Metalinguistic feedback 6

F3 Language usage comments (negative) 1
Ideological content comments (positive)1
Organizational structure comments (negative) 1

Overall improvement suggestions 1

Direct feedback 16
Indirect feedback 0
Metalinguistic feedback 5
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Except for identifying discrete emotions, informed by research
on academic emotions, a dimensional approach was also taken to
identify the object focus, valence, and activation of emotions. The
discrete emotions were categorized by object focus following Pekrun
and Linnenbrink-Garcia (2012) classifications (see Table 1). This
study did not find that the feedback aroused the learners’ “topic
emotions” (emotions related to the content of the writing task).
Therefore, it was removed from the analytical framework. Pekrun
(2006) assigns different valences and activations to discrete emotions,
e.g., ‘anxiety’ belongs to the negative-activating dimension and
‘excitement’ to the positive-activating dimension. However, based on
the interviews and participants’ reports, we found that the degree of
activation of the same emotion varied. For example, Yuki felt anxious
before receiving the three feedback sessions, but she thought that the
activation of anxiety at the first feedback was the strongest and then
gradually decreased. Therefore, in this study, the activation of these
three anxiety emotions was coded as activating, neural, and
deactivating, respectively.

In addition, to avoid the influence of the participants L2
proficiency on the expression of meaning, this study used a
triangulation method for the assessment of emotions and strategies.
Except for the analysis of interviews and self-reports, the following
data were also included: phonetic details and gestures during
interviews, self-reports, students’ reflection logs, and the researcher’s
classroom observations. Finally, the above data were archived by case,
followed by horizontal comparisons across cases, and the case
narratives were completed by refining themes. Two researchers

TABLE 5 Coding schemes of emotional responses to feedback.
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independently coded the above data and initially achieved 83% inter-
coder agreement. The researchers then discussed the different codes
of discrete emotions, valence, activation, and emotion regulation in
order to resolve the differences. Inter-coder reliability eventually
reached 96%. The coding schemes for CFL students’ emotional
reactions to feedback are shown in Table 5, and the academic emotions
categorized by object focus and examples are shown in Table 6.

Findings

Yuki: academic emotions and regulation
strategies under self-imposed pressure

Yuki comes from a bilingual Chinese-Japanese family in Japan.
She attended high school in northeast China. She was very concerned
about her GPA and planned to study for a master’s degree, but she did
not know how to express herself in an academic genre. Yuki believed
that summary writing and feedback could improve academic writing
skills, but the skills gained from feedback on a specific piece of writing
could not be transferred to other papers. Yuki’s overall emotions
aroused by feedback were “strongly changing and up and down” (the
third oral report) and constantly evolving between negative and
positive, even though her scores on three pieces of writing were
among the best in the class. Based on the oral report and the
interviews, the researcher summarized the key times of emotional
change and the changes in Yuki’s academic emotions (see Table 7).

Codes of emotional responses to feedback

Discrete emotions

Conflict, anxiety, hopelessness, guilt, novelty, confusion, tranquility, achievability, gladness, trust, hope, expectancy, gratitude, relief, curiosity, and

satisfaction

Object focus Achievement emotions (including prospective outcome emotions, retrospective outcome emotions, and activity emotions), epistemic emotions,
and social emotions

Valence Positive, neutral, and negative

Activation Activating, neutral, and deactivating

TABLE 6 Academic emotions categorized by object focus and examples in feedback situations.

Category Discrete emotions Examples
Achievement emotions
-Activity emotions Novelty, confusion, anxiety, gladness, relief, = Yuki: Maybe I am a bit unsophisticated. It was the first time I saw the revisions on the

achievability, tranquility

computer (oral report)
Sala: I was very happy after reading the comments, and I found that the teacher praised me

(interview)

-Prospective outcome Conflict, novelty, expectancy, anxiety,

emotions tranquility, hope

log)

Yuki: Before receiving the feedback, I felt conflicted (reflection log);

Sala: This time should be an improvement over the last time. I was quite tranquil (reflection

-Retrospective outcome Confusion, guilt, tranquility

emotions

Yuki: I feel guilty, as always, for wasting the teacher’s time (oral report)

Cognitive emotions Hopelessness, guilt, curiosity

Yuki: I have tried my best, but it seems that my ability is still not enough (interview)

Social emotions Tranquility, gratitude, anxiety, trust, relief

Yuki: I am grateful to the teacher. She spent a lot of time revising (reflection log)
Sala: T am worried that my Chinese is not good enough. I am really anxious to meet the

teacher (oral report)
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TABLE 7 Yuki's academic emotions to three feedback sessions and regulation strategies.

Before

receiving

Feedback
receiving

Feedback
reading

10.3389/fpsyg.2024.1463488

Oral feedback
in class

After revision

F1 Academic emotions | Conflict anxiety Hopelessness guilt Novelty confusion Tranquility gratitude Confusion guilt
anxiety
Valence-Activation Negative-activating Negative-activating Positive-neutral Neutral-neutral Negative-Deactivating
Negative-activating Negative-activating Negative-deactivating Positive-activating Negative-activating
Negative-activating
Strategies Emotion-oriented Situation-oriented
regulation regulation
F2 Academic emotions | Anxiety Relief achievability Confusion Glad trust Tranquility
Valence-Activation Negative-neutral Positive-neutral Negative-deactivating Positive-neutral Neutral-neutral
Positive-neutral Positive-neutral
F3 Academic emotions | Anxiety Tranquility Confusion Glad Hope
Valence-Activation Negative-deactivating Neutral-activating Negative-neutral Positive-neutral Positive-neutral

A rough start: walking alone in anxiety and guilt
in the first feedback session

The most common emotions Yuki experienced when she first
received feedback on her academic writing were guilt and anxiety.
After finishing her first piece of writing, Yuki felt anxious and
conflicted as she waited for the feedback email. “I'm always
worried about the grade. I hope the teacher will revise it more so
that I can learn a lot, but the score will be low” (first oral report).
So, she quickly looked at the score as soon as she received
the email.

[First interview].

“My first reaction was, ‘It’s over. I did not even get 85.1 tried
my best, but it seems that I'm still not good enough. I may have to
catch up on this GPA in another course. Then came that familiar
feeling of guilt”

During the interview, she mentioned the emotions of
“hopelessness and guilt,” even though it had been 36 h since she had
received the feedback, and her eyes were red, showing that she was in
a negative-activating state. After looking at the score, Yuki prepared
to read the feedback carefully. What caught her eye was the revision
that Audrey had made using the ‘word revision mode’ It felt very
novel. However, much of the content of the feedback made her feel
confused and anxious:

[First interview].

“I'm not used to the ‘Word revision mode. The teacher also
said that a sentence was repeated, but I did not really notice it. To
be honest, I do not know if it was because I was too anxious and
could not think, which led to me not being able to understand

these things after they were revised”

When talking about emotion regulation that could be used to
improve these emotions, Yuki stated that she “refused to regulate” and
that “living in anxiety is especially good because it can motivate me to
study harder. Maybe only grades can make me really happy”
(oral reports).
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The teacher then gave oral feedback to the class on the common
writing problems, which resolved most of Yuki’s confusion. Audrey
praised the students’ efforts, smiled, and nodded to encourage
everyone. Yuki also had social emotions such as gratitude. “If the
teacher did not tell me some problems, I might never know them in
my life” (first interview). Yuki aroused social emotions (gratitude) to
“hedge” negative emotions through emotion-oriented regulation
strategies, which diverted her attention from the negative emotions
and made her more diligent and engaged (Han and Xu, 2020).

After the revision, Yuki recalled that the feedback on this writing was
still negative, and she felt very guilty. She was still confused about the
content of the feedback: “I do not know if I can still write questions when
I write papers in the future” (Oral report) But Yuki said that she would
not ask the teacher for advice during class breaks for fear of wasting the
teacher’s time and the teacher having a bad impression of her (oral report
and class observation), even though feedback is a process in which
learners should actively seek, generate, process, and use feedback to apply
new knowledge in current or subsequent writing tasks (Teng and Ma,
2024). What is more, growing up in the East Asian cultural circle made
her not want her classmates to see her competitive spirit. Feeling guilty,
Yuki said that there was no effective way to adjust, and she could only use
situation-oriented strategies to avoid feedback sessions that led to her
negative emotions. “I can only say do not think about it for now, put it
aside, and look at it later” (Oral report).

An adaptive state: groping in the collision of
positive and negative emotions in the second and
third feedback sessions

After the first feedback session, Yuki had a preliminary
understanding of the basic methods of summary writing and had
reasonable expectations about academic outcomes and possible
writing problems (the third oral report). Therefore, the activation of
anxiety arousal before and after the second and third feedback sessions
gradually deactivated.

[Second interview].
“T still look at the results after the feedback: 87. The score is
higher than last time and also above 85. I feel relieved. The lower

the score, the more upset I will be”
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Grades, the result of the writing activity, and the extrinsic value of
the writing (Pekrun, 2006) were the most emotionally evocative
feedback for Yuki. 85 was the watershed of the normal distribution of
grades in her university and also the watershed of her positive and
negative emotions. For grades that improved and were above 85, she
presented the academic activity emotion: tranquility. Yuki also
received positive comments in the second and third feedback sessions,
which made her believe that she could make progress as long as she
worked hard (second interview). It could be said that grades can pull
her from the bottom of the negative-activating emotional experience
to the positive-neutral emotional experience, but the teacher’s positive
and friendly encouragement can soar her emotions to the positive-
activating state, which has a powerful reshaping effect on
Yuki’s confidence.

However, there was still confusion in the two writing feedback
sessions, and the feedback in class was still good medicine to remove
the confusion: it was replaced by emotions such as trust in the
teacher or gladness to have “another example to refer to for the next

»

writing” “The teacher’s encouragement and attitude gave me the
motivation to keep working hard” (second interview). As a result,
Yuki focused on revising and gradually felt more confident about
academic writing. By the third writing, she had basically mastered
the writing skills and could estimate the gains and losses of the scores
in writing before receiving the feedback (third oral report). In the
interview after the last feedback, she used “a little” to describe all her
emotional experiences, e.g., “a little anxious.” The accumulation of
writing knowledge and skills led Yuki to be full of hope for

future writing.

Sala: academic emotions and regulation
strategies in happy growth

Sala is from Thailand. She started learning Chinese because her
idol was a Chinese singer. Sala planned to work in a media company
in China and write copy to promote the idol’s career, so she put a lot
of emphasis on her writing skills. Sala did not care much about her
academic grades, believing that as long as she learned and did her
best in every course and assignment, she would be fine. She looked
forward to receiving feedback on her writing and strongly believed

10.3389/fpsyg.2024.1463488

that feedback could help her improve her writing logic and
language. Compared to Yuki, Sala’s Chinese writing level was lower,
but she made three times more progress in her writing grades, and
her emotions were relatively stable. The key times of emotional
change and the changes in Sala’s academic emotions are shown in
Table 8.

A steady start: acquiring knowledge in tranquility
in the first feedback session

Sala’s overall assessment of her emotions was “very stable, not
particularly happy or unhappy” (third oral report), and the
analysis results also showed that this was indeed her emotional
experience during the three feedback sessions. After the first
summary writing, Sala said that the teacher’s feedback was more
important to her than the score. She valued her writing level
and academic outcomes and had only a little anxiety before
receiving it.

[First oral report].

“I am a bit anxious about the score. I tried my best, and any
score was fine. 70-80 is my level of writing. Above all, I want to
know what I need to improve.”

After receiving the feedback, Sala felt that “it was fine, I did not
feel happy or unhappy, the score of 79 was in line with what I expected
of myself” (first interview). The academic results that were in line with
expectations made Sala feel calm. Later, when reading the feedback,
Sala, like Yuki, had difficulty reading because of the revision mode of
the document, which caused confusion. She cautiously read the
specific content of the feedback and gradually got used to the way of
looking at the feedback:

[First interview].

“I found that I had grasped the wrong key points, and some
expressions were too abstract, and the language was not
academic enough. I paid more attention to how I could
improve my writing skills, so I was very pleased to see so
many revisions.”

TABLE 8 Sala’s academic emotions to the three feedback sessions and regulation strategies.

Before Feedback Feedback Oral feedback After revision
receiving receiving reading in class
F1 Academic emotions | Anxiety Tranquility Confusion Satisfaction Anxiety
Expectancy expectancy Relief
Valence-activation Negative-deactivating Neutral-neutral Negative-neutral Positive-activating Negative-deactivating
Positive-neutral Positive-activating Positive-neutral
Strategies Emotion-oriented regulation
F2 Academic emotions | Anxiety Glad Tranquility Trust Tranquility
Valence-activation Negative-deactivating Positive-activating Neutral-neutral Positive-activating Neutral-neutral
F3 Academic emotions | Tranquility Glad Curiosity Tranquility Hope
Valence-activation Neutral-neutral Positive-activating Positive-activating Neutral-neutral Positive-activating
Strategies Appraisal-oriented regulation
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Acquiring new writing methods from feedback was the most
meaningful and valuable thing for Sala. She was satisfied with the
new knowledge she had learned, although the confusion still
existed. During the interview, Sala’s arms were relaxed and
naturally placed on her legs. Her high-pitched voice and constant
laughter reflected her positive emotions (Han and Hyland, 2019).
Later, the confusion was resolved during the feedback session in
class. Sala was looking forward to using new methods in her
future writing:

[First interview].

“I did not know that breaking it down into smaller paragraphs
would make it clearer until the teacher explained it to me in class.
Wow, I can write like that next time””

Sala then devoted herself to revision and asked Audrey for
advice after class on the new confusion. However, the one-on-one
oral feedback session triggered Salas complex emotional
experiences: at first, she was worried about the poor
communication with the teacher and felt slightly anxious (she
spoke faster and covered her mouth to chuckle when she talked
about this), then she began to watch the idol’s inspirational videos
to encourage herself and made up her mind to ask the teacher for
advice. The subsequent communication with the teacher aroused
Sala’s relief and prevented her from being hit: “Even if I blurted
out two words, she could understand what I was talking about...
I was much clearer after asking her” (first oral report). Moreover,
the feedback session in class improved Sala’s self-efficacy and
motivated her to invest in the learning process. Sala used an
emotion-oriented strategy, that is, watching videos to motivate
herself and distract her feelings of anxiety, and finally achieved
successful revision (Oxford, 2016).

A joyful state: growing rapidly under the
infiltration of positive emotions in the second
and third feedback sessions

Before receiving F2 and F3, Sala had already noticed her progress
in writing while writing, so her emotions gradually became tranquil.
She began to receive positive comments: the structure was very clear,
and the language was in line with the norm (second feedback text). “I
was very glad after reading the comments, and I found that the teacher
praised me! “(oral report). Sala’s writing scores increased in both the
second and third feedback sessions; the scores were 80 and 88,
respectively. However, she believes that the teacher’s comments have
the greatest impact on her emotions, much more so than the score
itself. Clearly, the content of positive feedback increases students’ self-
regulated learning and confidence in the learning task (Mirka and
Kirsi, 2019), which in turn generates more positive emotions
(Pekrun, 2006).

F3 also evoked Sala’s cognitive emotion of curiosity: “The teacher
marked that this sentence was wrong. I also looked through my other
writings to see if there was the same mistake, and sure enough, there
was” (third interview). The mistakes marked by Audrey reminded Sala
of similar problems in previous papers. Feedback can help her transfer
language knowledge to multiple studies.

F2 in class still aroused Sala’s trust in the teacher. She believed that
it could effectively sort out writing errors and consolidate writing
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knowledge based on written feedback. Sala gradually adapted to and
got used to the revision, and her emotional experience became
tranquil. After the last revision, according to the feedback, Sala found
that she was more familiar with academic writing and had made
significant progress (class observation). At the same time, Sala found
that she had become more manageable with writing in other courses:
“There was a class that asked us to write a book report. I introduced
the book in four points (research background, research questions,
research methods, and evaluation) according to the teacher’s feedback,
and the quality was very good” (second interview and oral report).
The use of evaluative strategies made Sala feel hopeful about
the feedback.

Discussion

Informed by the analytical framework of academic emotions
(Pekrun and Linnenbrink-Garcia, 2012) and emotions regulation
strategies (Pekrun, 2006), this study examined the emotional
experiences and emotional regulations of two Chinese academic
writing novices in the context of three writing feedback sessions
in one semester. The data showed that before and after receiving
feedback, the two CFL students experienced as many as 16 kinds
of achievement emotions, cognitive emotions, and social emotions
with different levels of valence and arousal, and they could use a
variety of strategies to regulate emotions. These emotional
experiences were intertwined, fluctuating, and evolving along the
timeline of “before receiving feedback, just after receiving
feedback, and during in-class feedback in 1 to 5 days after
revision” (Han and Xu, 2020). These changes occurred within
1-5 days after each feedback session and throughout the semester
across three feedback cycles.

The above research results further confirm the framework
proposed by Pekrun (2006) and Pekrun and Linnenbrink-Garcia
(2012) for analyzing academic emotions and their regulatory
strategies. In addition, by incorporating emotions such as conflict,
novelty, achievability, relief, and anticipation, the study suggests
that the taxonomy of academic emotions (Pekrun and
Linnenbrink-Garcia, 2012) needs to be expanded and adapted for
feedback sessions. The academic emotions aroused by feedback
underwent complex changes, not merely shifting from negative to
positive. Emotions could be transient or persist throughout the
entire feedback processing cycle (Han and Xu, 2020; Kikuchi and
Lake, 2021). This result differs from previous studies, which state
that feedback always triggers negative emotions (Truscott, 1996).
However, the emotions of the two CFL students gradually became
positive in the three feedback sessions. Even Yuki, who often
experienced anxiety at the beginning, gradually felt tranquil and
grateful in the second and third feedback sessions. The same
discrete emotion varied along the activation. For example, before
receiving feedback, both students felt anxiety, but the activation
was different: Yuki was activating, while Sala was only
deactivating. This finding forced us to adjust the taxonomy of
emotions as seen in previous studies (Pekrun and Linnenbrink-
Garcia, 2012). Emotional reactions with the same valence but
different activation levels had an impact on students’ motivation
and learning effects (Pekrun et al., 2002; Geng and Yu, 2024). Yuki
was trapped in activating anxiety and had difficulty engaging in
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the subsequent modification after receiving feedback. At the same
time, Sala quickly entered the learning state and immediately took
corrective actions, indicating that learners with stronger
psychological resilience will actively deal with negative emotions,
think about the problems presented in the feedback, and seek
value from it (Tugade and Fredrickson, 2004).

We found that compared to written feedback, oral feedback in
class was always a good medicine to relieve their nervousness and
anxiety, which can help them understand the content of feedback
and regulate their emotions. The results also showed that the
discrete emotions aroused by the two learners at different stages
of feedback showed similar tendencies. Written feedback from the
teacher may be more likely to evoke negative emotions in learners.
In the learners’ process of dealing with written feedback, firstly, in
terms of prospective outcome emotions, both students exhibited
negative emotions before receiving feedback and felt nervous and
anxious about the score and the content of the feedback because
feedback is usually regarded by learners as an evaluation of the
quality of academic writing (Mahfoodh, 2017; Geng and Yu,
2024). Second, in terms of activity emotions, both learners had
different negative emotions, such as anxiety and confusion, in the
first feedback (F1) session when they were engaged in the feedback
activities (receiving and reading the feedback); fortunately, these
negative emotions did not affect their revision and reflection on
their writing too much, and their emotions gradually tended to
be neutral and positive in the following two feedback sessions.
Finally, after revising their writing according to the feedback, both
of them showed retrospective outcome emotions such as
tranquility and hope as the number of feedback sessions increased.
It can be seen that engagement with feedback and new knowledge
may be able to smooth out learners’ negative emotions to a great
extent and increase their happiness and satisfaction with learning.

In addition to academic achievement emotions, Yuki and Sala
also experienced epistemic emotions such as novelty or confusion
when they first encountered feedback on Word’s “document
revision mode” They regarded the feedback as a manifestation of
the teacher’s concern for their learning and the teacher’s serious
work (Lee, 2008a,b; Han and Xu, 2020), so the feedback also
awakened their social emotions, such as gratitude and relief.
These social interactions with the stakeholders also helped novice
researchers enter the academic discourse community (Geng and
Yu, 2024).

With the increase in the frequency of feedback sessions, the
emotions of students gradually tended toward positivity. In
addition to their gradual adaptation to the feedback content and
improvement in writing skills, they also benefited from the
appropriate use of their emotion regulation strategies. Both
learners used emotion-oriented strategies. For example, Sala
adopted an emotion-oriented regulation strategy of watching idol
videos repeatedly to relax and reduce negative emotions when
faced with anxiety during the one-on-one feedback session with
the teacher. The idol was both a motivation for her to learn
Chinese and could encourage her to bravely ask the teacher for
advice. It can be seen that positive emotions can reduce negative
emotions to a certain extent and help learners reduce the
destructiveness of negative emotions (Oxford, 2016; Han and Xu,
2020; Gu et al, 2022). However, when Yuki, who used the
situation-oriented strategy, faced feedback that put her in a
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negative mood, she chose to avoid the feedback text that triggered
her negative emotions. As she grew up in the implicit and
introverted culture of East Asia, she was concerned about
revealing her true self to her classmates. Although she still had
doubts and confusion about the feedback and was under great
pressure from her GPA throughout the year, she was not
encouraged to seek support and solve problems from teachers or
peers. In comparison, the appraisal-oriented strategy was more
effective in regulating emotions and had a far-reaching impact.
Sala used the appraisal-oriented strategy, and her positive attitude
toward the role of feedback (positive value appraisal) and
confidence in her progress (positive control appraisal) led her to
pay more attention to feedback (Pekrun, 2006) and increased her
satisfaction with revision. Finally, she was full of hope for future
academic writing.

In addition, previous studies have suggested that learners with
low language proficiency are more likely to receive more feedback
and, therefore, may experience more negative emotions with a
higher degree of activation (Hyland, 1998). However, this study
found that this hypothesis may not reflect the actual experience
of CFL students: Yuki, whose language proficiency and writing
scores have been among the top all along, has mainly negative
emotional experiences, while Sala, whose language proficiency
and scores were initially low, is mostly in a positive mood. This
finding suggests that L2 learners’ emotional experience in
feedback is not solely influenced by language level and feedback
content. To explore the factors that affect learners’ emotional
experience, it is necessary to combine a wider range of situational
factors (Bruton, 2009, 2010). First, different forms of teacher
feedback have different effects on learners’ emotions. Written
feedback is usually more likely to arouse learners’ negative
emotions. Compared with the single-modal (visual) feedback
input in writing, the auditory and visual multimodal feedback of
teachers’ tone, expression, and actions in oral feedback were more
helpful in solving learners’ confusion and alleviating their negative
emotions. After receiving one-on-one feedback or feedback in
class, the two CFL students mostly turned to positive emotions,
which proved to be a good corrective effect of oral feedback.

Second, the students’ perceptions of the controllability of writing
outcomes could also evoke their different emotional experiences. For
example, the lower score in the first feedback session made Yuki think
that her writing was a failure, thus lowering her subjective control
assessment of the writing task, and negative emotions were generated
as a result. The improvement of her writing scores and the appearance
of positive comments in the following F2 and F3 helped her realize her
ability to control the outcomes of the academic activities, and her
emotions gradually became positive. Finally, this study also found that
paying attention to the internal value of feedback could help the
students experience more positive academic emotions. Both CFL
students had a high level of engagement, while their subjective value
appraisal of feedback was significantly different: Sala attached
importance to internal value and believed that revising feedback could
acquire writing knowledge. She often had emotional experiences of
gladness and achievement from mastering writing skills. Therefore,
she paid more attention to feedback regardless of whether she received
good grades or not. However, Yuki’s high investment in revising
feedback was mostly driven by the desire for a high GPA (external
value) and viewed feedback itself as a tool to achieve academic
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achievement (Papi, 2010). Therefore, when academic outcomes that
did not meet expectations appeared, Yuki could only feel a lot of
negative emotions, regardless of whether she had mastered writing
skills during the revision feedback process.

The findings further support the view that emotion research from
the perspective of positive psychology needs to be contextualized (Han
and Xu, 2020). Judging from the academic achievements of the three
summary writing tasks, both Yuki and Sala, the high-level and
low-level Chinese writers, respectively, undoubtedly made progress.
However, Sala, who “did not care much about the scores,” made more
remarkable progress. Yuki kept her eyes fixed on the goal and just kept
going and going. Therefore, it is no wonder that the crazy attacks of
tiredness and anxiety came. Guided by the goal of pursuing scores and
GPA, Yuki actively conducts self-discipline and self-management and
gradually grows into a “calculable person” (Foucault, 2012). The
findings of this study support the control-value theory (Pekrun, 2006).
Moderate self-imposed pressure is a condition that can promote deep
learning. However, excessive self-imposed pressure may heighten
docility, devalue creativity, and thus hinder the occurrence of real
learning (Lin and Lin, 2023). At this time, knowledge is overshadowed
by the practical, insignificant, and dull, and the time for students to
develop critical thinking and exploratory thinking is immediately
compressed indefinitely. Eventually, the emphasis on the learning style
for the purpose of assessment and the excessive self-imposed harsh
requirements for emotions lead to a decline in learners’ motivation and
morale and induce learners’ hopelessness and anxiety toward academic
and learning activities in terms of emotions (Lin and Lin, 2023).

Sala was eager to write knowledge and enjoyed the learning
process. She not only has a positive value appraisal of summary writing
and its feedback but also has sufficient confidence to make progress
with the help of teachers’ feedback and looks forward to positive future
academic achievements. She walked, enjoyed the flowers, and grew
strongly accompanied by happiness and tranquility. The accumulation
of state emotions that occur frequently will form trait emotions (Pekrun
etal, 2011). If students can effectively regulate their emotions and often
experience positive academic emotions, they are more likely to build
positive personality traits, thereby gaining more positive psychological
resources to cope with challenges and ultimately achieve a double
harvest of academic achievement and happiness (Han and Xu, 2020).

Conclusion

This study provides empirical data on how to improve happiness in
the process of learning Chinese second language academic writing from
the perspective of positive psychology. Compared with previous studies
on feedback texts and feedback emotions of master’s and doctoral
students, this study uses a case narrative method to deeply describe the
two CFL students’ academic emotional experiences’ changes and
emotion regulation strategies of three feedback sessions in one semester,
revealing the dynamics, richness, and complexity of academic emotions
from multiple dimensions such as discrete emotions, activation,
valence, and object focus. The results indicate that both positive and
negative emotions have different promoting effects on the academic
achievements of CFL students, helping them engage in writing learning
and strive for academic improvement. Meanwhile, CFL students can
also exert positive personality traits, regulate emotions, enhance
resilience and well-being, and re-engage in the problem-solving process
(Gross, 2015; Han and Xu, 2020; Oxford, 2016).
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However, this study also has the following limitations. First,
we only used writing ratings as measures of academic achievement.
Future research could use more sophisticated measurement methods,
such as lexical and syntactic complexity and accuracy, to gain a better
understanding of the links between emotions and L2 writing
achievement. Second, it is difficult to obtain and analyze CFL students’
emotional reactions to feedback through interviews and oral reports,
and there may be problems such as inaccurate language expression,
inaccurate emotion perception, and memory of L2 students.

Future studies could incorporate multiple measures to assess
processing, such as combining traditional methods with tools such as
eye-tracking, to gain a deeper understanding of feedback engagement.
Additionally, the sample size and research environment of this study
may limit the generalizability of the results. Despite these limitations,
this study highlights the importance of exploring cultural and
linguistic variability to enrich the application of positive psychology
in language learning.

Future research could address the following aspects. For example,
examining potential differences in learners’ values, expectations, and
attitudes toward teacher feedback across different cultural
backgrounds, analyzing how the linguistic characteristics and learning
challenges of learners’ native languages and the target language
(Chinese) influence emotional experiences. Such investigations would
help ensure sample diversity and representativeness, particularly in
terms of cultural background, thereby broadening the scope and
applicability of findings in this field.

This study also sheds light on how academic writing teachers can
provide feedback in a more acceptable and understandable way and
how novice writers can use feedback to improve their academic
writing skills. First, teachers should understand the complexity of
learners’ emotions rather than assuming that feedback will inevitably
trigger negative emotions that interfere with L2 writing learning.
They should recognize that even negative feedback can trigger
positive emotions and that learners can self-regulate negative
emotions. Therefore, teachers need to explore how to use emotions
in writing feedback, such as guiding students to express and reflect
on emotions and increasing their awareness of the value of
academic emotions.

Second, they could provide clear support for emotional issues
triggered by academic writing feedback to help second-language
learners regulate their emotions (Goetz et al., 2006). For example, they
could help students establish a subjective control appraisal centered
on self-agency, fostering a belief that they can improve their writing
skills by actively engaging with feedback (Han and Xu, 2020). Teachers
could also guide learners to make positive subjective value judgments
about the importance of feedback, revisions, and writing tasks, helping
students to regulate their emotions, and build psychological resilience,
enhance their ability to benefit from feedback.

Finally, teachers also need to pay attention to the following points
when giving feedback: First, they should provide guidance to students
on how to review feedback so that they are not confused about the
revision mode; second, they should pay attention to the effectiveness
of feedback comments and strike a balance between positive and
negative comments. This study found that negative feedback does not
always evoke negative emotions while helping students to identify
their own problems and make targeted improvements in future
writing; positive feedback helps students to improve their self-agency
in writing, recognize their own strengths, and develop them further.
However, teachers generally focus on students’ language or structural
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content problems, use negative comments, and ignore positive
comments when giving feedback, which is not conducive to building
students’ confidence and enthusiasm for writing. If teachers strike a
balance between correction, praise, and encouragement, would could
effectively stimulate students’ interest in writing and foster a positive
cycle of academic writing and feedback.
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Introduction: Despite growing global interest in the emotional dimensions
of academic writing, Romanian academic discourse remains underexplored,
particularly in multilingual contexts. This study addresses this gap by analyzing a
bilingual corpus of texts written in Romanian (L1) and English (L2) across various
disciplines and genres. It aims to uncover emotional dimensions conveyed
through linguistic markers, exploring how language, culture, and academic
context shape students’ writing styles. Romania’s historical and social emphasis
on formality, hierarchy, and indirectness in communication serves as a backdrop
for examining these dynamics.

Method: A corpus-based approach was adopted, utilizing the Linguistic Inquiry
and Word Count 2015 (LIWC2015) tool to analyze linguistic and emotional
markers. The bilingual ROGER corpus, containing texts from nine Romanian
universities spanning multiple disciplines and genres, served as the dataset.
Advanced data analysis techniques included supervised machine learning
for language classification, network analysis to explore interactions among
linguistic features, and cluster analysis to detect discipline- and genre-specific
linguistic patterns.

Results: The findings reveal distinct emotional patterns between Romanian
and English academic writing. Romanian texts exhibit a higher degree of
formality and indirectness, while English texts reflect greater assertiveness and
personal engagement. Additionally, the Romanian corpus demonstrates less
linguistic cohesion and a broader range of writing styles. Genre- and discipline-
specific trends also emerge, with English coursework and analytical writing,
predominantly from social sciences, displaying more personal and emotional
expression than research-focused texts. In contrast, the Romanian corpus,
characterized by a third cluster, presents less clear-cut patterns: humanities
texts span both emotionally expressive and neutral tones, while research and
academic papers frequently exhibit an achievement-oriented or entrepreneurial
style, though a significant subset also reflects a highly disengaged profile.

Discussion: By integrating machine learning, network analysis, and automatic
language analysis, this study offers a novel perspective on how language, genre,
and discipline-specific conventions shape emotional expression in academic
writing. The results suggest that the Romanian students’ emotional personas in
academic writing are influenced by all these factors, potentially shaped by the
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cultural norms of the second language, providing insights for teaching academic
writing in multilingual settings.

KEYWORDS

academic writing, emotions, automatic language analysis, ROGER corpus, LIWC,
cultural influences, multilingual higher education, cross-linguistic differences

1 Introduction

Academic writing is not only an educational skill that
demonstrates the students’ abilities to present, analyze, and
communicate disciplinary content, but it also offers a window into
their emotional and psychological states. This is particularly relevant
for exploring whether features of academic discourse within a specific
group reflect the emotional persona of that group. Pennebaker et al.
(2014) demonstrated that subtle linguistic choices, such as function
words in college essays, can reveal underlying cognitive and emotional
processes, offering valuable insights into students’ emotional
engagement and academic success. In the case of Romanian university
students, no prior research has been conducted to systematically
identify the emotional prompts embedded in their academic discourse.

Investigating how Romanian students’ writing reflects their
emotions and attitudes is especially relevant, as it mirrors the societal
shift from the communist era, where there was a tendency to conceal
and repress thoughts, to the democratic period, where expressing
opinions is both allowed and valued (Doroholschi et al., 2018). In
addition, the introduction of additional writing cultures (Chitez and
Kruse, 2012) into education, such as English-language norms, can
contribute to significant changes in how students construct and
express their identities. Exposure to different linguistic and rhetorical
standards, particularly those that prioritize critical thinking and open
discourse, encourages students to adopt more expressive and analytical
approaches to academic writing. This cultural and linguistic shift not
only broadens the students’ communicative skills but also requires
them to address the intricacies of expressing personal and emotional
nuances within academic frameworks.

Despite the growing global interest in the emotional dimensions
of academic writing, Romanian academic discourse remains
underexplored. The legacy of collectivist educational practices from
the communist era, which often emphasized conformity and formality,
may have inhibited emotional self-expression. Moreover, adapting to
international writing norms potentially without adequate pedagogical
support might pose additional challenges for Romanian students,
especially because all Romanian teachers and professors in activity
since the fall of the communist regimen to present were educated in
those times or were born right after the 1989 revolution. Thus, this
dual tension — between preserving cultural identity and adopting
global standards - adds complexity to elucidating emotional personas
in students’ writing and brings forward interesting questions.

Existing literature on the linguistic features of Romanian academic
writing has primarily focused on phraseology (Chitez et al., 20215
Dinca et al., 2024; Muresan et al., 2022), argumentation (Tucan et al,,
2020), and the development of computational resources such as the
Romanian Academic Word List (Ro-AWL) (Bucur et al., 2022) and
the Romanian Phrasal Academic Lexicon (ROPAL) (Chitez et al.,
2021). These studies have offered valuable perspectives on both novice
and expert academic writing, identifying key linguistic features that
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shape Romanian academic discourse. Furthermore, contrastive
analyses between Romanian and English academic writing datasets
have revealed distinctive characteristics of the Romanian writing style,
particularly in how argumentation is structured and phraseological
units are employed (Manda and Chitez, 2022; Bercuci and Chitez,
2023). However, in previous Romania-specific studies, emotional and
psychological elements are often overlooked despite their relevance to
both academic performance and the understanding of larger societal
values (Williams, 2017). This leaves a significant gap in understanding
how Romanian students” linguistic choices reflect their emotional
personas, and addressing this niche is crucial for developing targeted
educational interventions in today’s world shaped by globalization.
The relevance of the linguistics-driven psychological approach to
academic writing is manifold. For instance, the scrutiny of the
students’ academic writing features, both linguistic and meta-
linguistic, can reveal how they handle a disciplinary topic in terms of
attitude: positively or negatively, assertively or hesitantly, confidently
or with uncertainty (Hyland, 2005). The choice of words, sentence
structure, and rhetorical strategies can indicate not only the level of
subject mastery but also the emotional and psychological engagement
of the writer (Hyland and Tse, 2007). For example, the use of modal
verbs such as “might” or “could” may reflect hesitancy or a lack of
certainty, while definitive language like “must” or “will” suggests
assertiveness and confidence (Hyland, 2002). Additionally, variations
in tone, whether formal, informal, or neutral, provide further clues to
how students position themselves relative to the content, their
audience, and the academic discourse community (Ivanic, 1998).
These linguistic choices are often subconscious and can be influenced
by a range of factors, including cultural norms, the perceived difficulty
of the disciplinary field, and the expectations of the academic
environment (Hinkel, 2001). Meta-linguistic features, such as hedging

» <«
>

(e.g., “might,” “perhaps”), emphasis (e.g., “it is important to note”),
boosters (e.g., “clearly,; “undoubtedly”), transition markers (e.g.,
“however,” “in addition”), frame markers (e.g., “first,” “finally”), and
attitude markers (e.g., “unfortunately;” “interestingly”) play a crucial
role in shaping academic writing by guiding the reader through the
argument and indicating the writer’s stance (Hyland, 1998). These
elements help students navigate complex arguments, signal their
engagement with the topic, and manage the relationship with their
readers (Morita, 2004). Through careful analysis of these features,
educators can not only correlate linguistic usage with the students’
academic performance but also gain insights into their emotional and
cognitive states, which are often interconnected with their writing
decisions (Swales, 1990).

Adding to these complex aspects is the lack of validated tools for
analyzing emotional and cognitive dimensions in multilingual settings
that include Romanian academic writing. While there are many
automatic language analysis tools capable of extracting emotional
valence or contents from any text — for a review, see Fichstaedt et al.
(2021) and Neuendorf (2017)—their application in the Romanian
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language remains problematic because most of them were built for
English and the translation and validation process of such instruments
is not straightforward. Therefore, examining psychological markers of
Romanian academic writing is in its infancy, which shows a pressing
need for studies that bridge this research gap, especially concerning
the emotional personas of Romanian students.

Building on this significant niche, in our study, we aim to address
precisely this unexplored topic of elucidating the emotional persona
in the Romanian university student’s academic discourse. Using the
Linguistic Inquiry and Word Count (LIWC) tool—the 2015 version
developed by Pennebaker et al. (2015)—this research analyzes how
Romanian students’ writing in their native language (L1) and English
(L2) reflects emotional and cognitive dimensions across various
disciplines. This comparison between L1 and L2 texts enables us to
investigate how language influences emotional and psychological
expression in academic discourse, exploring whether students
demonstrate different emotional personas when writing in their native
language versus a second language. Furthermore, we assess how
discipline-specific writing conventions influence the use of emotional
and cognitive language, highlighting how academic fields shape
students’ linguistic and psychological expression. Through this,
we aim to uncover both linguistic patterns and emotional markers that
reflect the students’ academic and personal identities.

Thus, the novelty of this research lies in its dual focus on emotional
personas and multilingual academic writing. By applying LIWC2015,
a validated tool for linguistic and psychological analysis, to a corpus
of Romanian-English student texts, this study pioneers a rigorous
approach to examining psychological markers in Romanian academic
discourse. LIWC2015 was selected for its ability to extract a variety of
psychological contents, including emotional, cognitive, and
motivational dimensions, which could offer a comprehensive view of
the emotional persona reflected in the Romanian student group’s
writing. Recently tested and validated for the Romanian language
(Dudédu and Sava, 2022), LIWC has proven its versatility in conducting
detailed analyses of specific word categories (Kahn et al., 2007;
Pennebaker et al.,, 2015). In addition, it features functionalities such as
Keywords in Context (KWIC), which capture the nuanced aspects of
academic writing (Tausczik and Pennebaker, 2010). By contextualizing
specific words, LIWC captures the students’ strategies for expressing
analytical thinking, confidence, and emotional tone in their academic
work. At the same time, LIWC’s closed-vocabulary approach has
shown immense research potential in comparative research across
languages and disciplines (Kucera and Mehl, 2022). The Romanian
LIWC also proved equivalence with other language versions, not only
with the original English one (Dudau and Sava, 2021), allowing a
future valid extension of our study to more intercultural comparisons
of emotional personas emerging from language. Thus, in academic
writing, where culture- and language-specific rhetorical choices are
evident (Hinkel, 2002), LIWC provides powerful, user-friendly
automated tools—a validated, multilingual dictionary and
these
differences. Its use in this study establishes a reliable foundation for

accompanying software—for systematically analyzing
investigating cross-linguistic and cultural variations in academic
discourse, extending beyond Romanian and English, and further
enhancing the rigor and relevance of our research.

In line with our objective to analyze the emotional persona in
Romanian university students’ academic discourse, this study aims to

address the following key questions:
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1 What are the key features of Romanian students’ emotional
personas as reflected in their academic discourse, particularly
in terms of emotional expression (e.g., positive and
negative emotions)?

2 How do these emotional personas differ between Romanian
and English academic texts, and in what ways do these
differences influence students’ writing in each language?

3 What discipline-specific and genre-specific emotional identity
traits can be identified in Romanian university students’
academic writing?

2 Literature review

2.1 Emotional persona and academic
writing: the path towards a socio-cognitive
perspective

To reach an understanding of the complex dynamics between the
writing process and the psychological factors correlated with it,
research has undergone a dual model approach to writing: writing as
a product (the final text) and writing as a process (the cognitive steps
involved in creating that text). The beginnings of writing research
focused on the perception of writing as a static outcome of the human
mind. Early composition studies looked at text in terms of grammar,
sentence accuracy, and formal structure without considering the
cognitive processes associated with it. Writing was viewed in its
developmental perspective as a progressive mastery of discourse types
(Moffett, 1968) or as a craft that can be learned through applying
linguistic rules and conventions (Murray, 1968). A writing research
paradigm shift was signaled by Hairston (1982), who highlighted the
need to view writing as a cognitive process since writing encompasses
more than the mere application of linguistic rules. It involves complex
mental stages such as idea generation, planning, drafting, and revising.
Hairston (ibid.) argued that focusing solely on the final product
neglects the recursive and dynamic nature of writing, where cognitive
tasks interact with the writer’s evolving text. This perspective paved
the way for process-oriented approaches in writing pedagogy. Since
the 1980s, this approach, as pioneered by Hayes and Flower (1980)
and further developed by Bereiter and Scardamalia (2013), has
conceptualized writing as a multifaceted interaction between cognitive
functions, like working memory and executive control, and linguistic
skills. As a result, the process approach has become the most
comprehensive framework for understanding the complexity of
writing (Alves and Haas, 2012), emphasizing how writers engage with
their ideas and text throughout the writing process. Such view has
greatly influenced writing pedagogy, advocating strategies that
promote critical thinking and problem-solving skills in all writing
activities, including academic writing.

Building on cognitive sciences, research has increasingly
recognized that the analysis of emotional personas in academic
discourse is deeply rooted in socio-cognitive perspectives on language
and identity formation. These perspectives emphasize that writing is
not only a reflection of individual cognitive processes but also a
product of the social contexts in which it is produced. This aligns with
Bereiter’s (1980) view that the development of academic writing is
closely linked to broader cognitive and developmental processes, such
as social cognition and reflective thinking. Pohl (2007) further
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highlights that key factors such as enculturation into academic norms,
acquisition of disciplinary knowledge, and mastery of writing skills
are shaped by both cognitive and social influences. In this view,
writing is not merely a cognitive process but also a form of
participatory sense-making that emerges through interaction with the
social environment and artifacts (Vygotsky, 1978; Rogofl, 2003). The
socio-cognitive perspective underscores that writing development is
intertwined with socialization into academic norms and identity
formation, thereby reflecting both cognitive functions and the socio-
cultural contexts that shape academic discourse (Bereiter and
Scardamalia, 2013; Pohl, 2007).

Such insights highlight that academic writing goes beyond
technical skills, being a reflection of the writer’s engagement with their
social and intellectual environment. This perspective has expanded to
include emotional personas as essential components of academic
writing. Emotional personas are expressed through the writer’s tone,
style, and rhetorical choices, revealing their interaction with both the
subject matter and the audience. Several studies have demonstrated
the importance of examining both linguistic style and emotional
expression to gain insights into the students’ attitudes, confidence, and
engagement. In a study on film reviews, Argaman (2010) demonstrated
that emotions such as happiness or sadness are conveyed through
linguistic choices, i.e., intensifiers, metaphors, and first-person
pronouns, illustrating how these elements reflect the writer’s
emotional engagement with the content. In the case of academic
writing, the emotional burden is heightened by the demands of the
academic environment. In studies such as Negri et al. (2020),
researchers have identified linguistic markers that carry a high
emotional charge. Words such as “fear,” “pain,” and “despair” are
indicative of heightened emotional arousal, signaling deep emotional
responses to a topic. Cameron et al. (2009) examine how emotions
such as self-doubt, anxiety, and fear are intricately connected to the
challenges inherent in the research process. These emotions are
further intensified by the critical nature of academia, as students “felt
emotions like self-doubt, anxiety, and fear as shaped by the practices
of critique” (Cameron et al., 2009, p. 274). This underscores how the
critical framework of academia amplifies the emotional struggles
faced by novice writers (ibid.).

In addition to the emotional labor involved in receiving and
responding to feedback (Carless and Boud, 2018), academic writing
involves several key emotional dimensions. Writers must balance
asserting authority and expressing humility through linguistic
strategies such as hedging (Hyland, 1996), the use of personal
pronouns (I/we) (Hyland, 2002), and tone (Ivanic, 1998). Building on
this, Liu (2013) study on the use of Appraisal resources in academic
writing reveals that emotions such as satisfaction and personal
engagement are expressed through authorial Affect values, which serve
to project a strong personal voice in argumentative writing. These
emotional cues, while subtle, play a crucial role in shaping the
academic writer’s identity and stance.

While international studies provide valuable insights, research on
the socio-cognitive and emotional dimensions of academic writing in
the Romanian context remains limited. As noted in the Introduction
section, recent developments, such as the creation of resources like the
Romanian Academic Word List (Ro-AWL) (Bucur et al., 2022) and the
Romanian Phrasal Academic Lexicon (ROPAL) (Chitez et al., 2021),
have advanced our understanding of linguistic features like phraseology
and argumentation. However, the emotional aspects of academic
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writing have been insufficiently explored, leaving a significant gap in
understanding how Romanian students express emotions and attitudes
through language, particularly when transitioning from their native
language to English or another foreign language.

In December 2024, we conducted a search on the Web of Science
Core Collection using keywords in the title that signaled language use

» «

« e e g
(e.g., “language,” “linguistic,” “discourse,

» <«

writing,

» «
>

text,” “corpus,”
“phraseology”) and keywords in the topic sections that reflected
psychosocial variables (e.g., “persona,” “emotion*,” “cognit*,” “attitudes,”

»

“motivation,” “values”). The search was filtered to include studies
analyzing both Romanian and English languages and focused on recent
publications (i.e., the last 10 years). This yielded 42 documents, many
irrelevant to our research focus, with only 19 addressing students.
Among these, only three papers were tangentially (not directly) relevant
to our study. For instance, one paper presented two corpora of business
expressions in English and Romanian containing annotated metaphors
suitable for cross-linguistic comparisons (Ferrari and Boca, 2017). In
another study, Cojocaru (2021) analyzed 50 classroom compositions,
revealing that several discourse markers (mainly textual connectors)
differ between native Romanian speakers and students learning
Romanian as a foreign language. Additionally, Senar et al. (2024)
explored how the fluid intelligence of Romanian immigrant students
shapes the relationship between L1 knowledge and L2 performance in
Spanish and Catalan, showing some lexical, morphosyntactic, and
orthographic particularities when speaking in Catalan versus Spanish.

The literature search also identified a few papers more linked to our
research, even though they did not contain the word “students” or were
not focused on academic writing. In line with our intention to capture
changes in emotional expression between languages, Bromberek-
Dyzman et al. (2021), testing two groups of bilinguals (Polish-English
and Romanian-English), revealed cross-linguistic effects on emotional
word recognition. On a different note, Popescu (2017) analyzed the
metaphorical language in Romanian and British business press,
detecting some notable differences, especially in attitudes towards work,
whereas Ghiviriga and Baciu (2015) showed that Romanian scientific
texts demonstrate a preference for epistemic expressions through modal
verbs, similarly to what previous literature on the English language
indicated. Additionally, a few studies analyzed the discourse markers in
Romanian and other languages to build a multilingual corpus (e.g.,
Silvano et al., 2022) or to investigate the linguistic borrowings in
Romanian (e.g., Cojocaru, 2020), while others demonstrated efficient
methods to establish a correspondence between English and Romanian
metaphors or idioms despite socio-cultural footprints (Gogata, 2023;
Trantescu and Reiss, 2022). Finally, Boc (2020), in a theoretical paper,
argued that language serves not only as a medium of communication
but also as a determinant of national identity.

Despite these contributions, the lack of targeted research on how
Romanian students’ emotional personas adapt across languages remains
evident. Understanding these adaptations requires a deeper investigation
into the interconnections between cognition, language, emotions, and
socio-cultural factors, underscoring the need for studies like ours.

2.2 The role of emotional persona in
multilingual academic contexts

When students write in multiple languages, the emotional persona
they project in their academic work may vary depending on the
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cultural profiles shaped by their education and societal norms. These
cultural imprints affect how they express emotions, assert authority,
and engage with their audience, leading to different rhetorical choices
and linguistic styles across languages. Kaplan (1966) and Cheng
(1993) both explored how cultural thought patterns influence the
structure of written discourse in the Chinese language, but they
offered complementary insights into the topic. Kaplan proposed that
Chinese writing often follows a circular or spiral thought pattern,
characterized by indirectness and the gradual development of ideas.
He suggested that Chinese students build their arguments by revisiting
themes from different perspectives, which contrasts with the linear
and thesis-driven structure typical in Western academic writing, such
as writing in English. Cheng (1993), however, nuanced Kaplan’s view
by showing that while circularity and digressiveness are present,
especially in introductions and conclusions, Chinese writing also
incorporates linear elements. Cheng (ibid.) found that Chinese
students use both deductive and inductive structures in body section
types (i.e., initial / end and middle parts), resembling Western styles
of argumentation in certain contexts. This blend of circular and linear
approaches reflects the influence of both cultural traditions and
modern academic conventions on Chinese students’ writing. In his
study of academic texts by L2 students from various linguistic
backgrounds, Hinkel (2002) found notable differences in writing
styles, influenced by students’ first languages and cultural conventions.
Chinese and Korean students often displayed more indirect
argumentation, while Arabic speakers used elaborate, repetitive
structures. Spanish-speaking students, instead, tended to write with
more personal, subjective tones. These variations sometimes reflect
the influence of different rhetorical traditions on L2 writing, indicating
the challenges students face in adapting to English academic norms,
particularly in terms of clarity and structure. Building on Kaplan’s
foundational ideas, Connor (1996) expands them by illustrating how
English academic writing tends to be more linear and explicit in
argumentation, while other cultures, such as Japanese or Arabic,
might favor a more indirect or circular approach to presenting ideas.

Linguistic features can reveal specific aspects of writing cultures.
Flottum (2012) highlights notable differences in author visibility
across academic writing in English, French, and Norwegian. English
writers tend to use “I” more often, resulting in greater author presence
and a more interactive style, where the writer frequently serves as a
guide for the reader. In contrast, French academic writing employs the
pronoun “‘on” (equivalent to “one” in English), which produces a more
detached and abstract tone. Kruse et al. (2016) conducted an extensive
analysis of academic writing in various European countries, offering
valuable insights into the cultural and rhetorical factors shaping
students’ approaches. This broader exploration helps explain why
students from different countries adopt diverse writing strategies,
including the wuse of personal pronouns, stance, and
hedging techniques.

From a contrastive rhetoric perspective, the Romanian writing
style is a mixed type, sharing similarities and differences with other
writing cultures. A study by Chitez and Kruse (2012) shows that
Romanian academic writing is shaped by traditional educational
practices that emphasize memorization and literature-based genres
such as comentariul literar (literary commentary) and analiza literard
(literary analysis). These genres foster formal, detailed argumentation,
particularly in response to literary texts, which aligns with the
country’s teacher-centered system. However, educational policy shifts,
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influenced by the Bologna process, have introduced internationally
recognized genres like the opinion essay, posing challenges for
students as they adapt to new writing norms without sufficient
guidance. This evolution mirrors broader trends in Romanian writing
culture, where traditional, national-specific genres are increasingly
blending with global academic standards. The same has been
demonstrated by Baniceru et al. (2012), highlighting the evolving
influence of Anglo-Saxon writing norms on traditional Romanian
academic writing. While Romanian writing was historically shaped by
French academic models, focusing on descriptive elements and form,
recent shifts reflect the adoption of more structured, concise, and
reflective practices typical of Anglo-Saxon conventions. However, the
transition is incomplete, as Romanian writing still prioritizes
descriptive moves over critical analysis, suggesting a partial and
mechanical integration of Western academic writing trends. In terms
of linguistic features distinguishing Romanian natives’ writing in
Romanian versus English, several observations have been made. A
corpus-based study by Bercuci and Chitez (2023) revealed that
Romanian academic writing exhibits distinct linguistic traits that
influence student writing, particularly when transitioning between
Romanian and English. These include a preference for impersonal
constructions and avoidance of first-person pronouns, which reflect a
formal academic register. Romanian students tend to rely on
descriptive and historicizing structures, frequently using phrases like
“one of the most” and “at the same time,” which are common in
Romanian academic traditions. Additionally, the frequent use of
“of, “in,” and “to/at”) and

formulaic expressions indicates a focus on description and formality

prepositions (such as “de,” “in,” and “la” -

rather than argumentation. These features often carry over into
English writing, where students struggle to adapt to the more concise,
argumentative, and personal style expected in Anglo-Saxon academic
norms. From an emotional persona perspective, such features are
associated with formality, detachment, and indirect expression. This
tendency may stem from cultural and educational traditions that
prioritize respect for authority and objective reporting over direct,
personal involvement in arguments. Consequently, Romanian
students often show hesitancy in asserting personal opinions or taking
ownership of their ideas, contrasting with the more assertive,
individualistic style of English academic writing. This culturally
rooted linguistic behavior can lead to challenges in achieving
argumentative clarity and critical engagement when writing in
English. However, no corpus-based analysis focusing exclusively on
the emotional features of Romanian students’ academic writing has
been conducted.

In this context, the validation of the LIWC dictionary (Dudau and
Sava, 2021, 2022) for use in academic research is a valuable tool, as it
allows for detailed linguistic comparisons between Romanian and
English texts. By enabling researchers to systematically analyze
language use across these two languages, this validated dictionary
supports the exploration of key linguistic features such as emotional
tone, formality, and complexity.

2.3 Discipline-specific and genre-specific
emotional identity traits

Academic writing is not only influenced by socio-cognitive factors
and language- or culture-specific rhetorical traditions but also by the
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disciplinary and genre conventions that shape how knowledge is
communicated within a field. Numerous studies have shown that the
disciplinary epistemologies, communication patterns, and discursive
practices differ from discipline to discipline (for instance, Langer and
Applebee, 1987; Bazerman and Paradis, 1991; Monroe, 2002; Poe
et al., 2010; Thaiss and Myers Zawacki, 2006). The variation in
disciplinary conventions is due to differences in knowledge
production, rhetorical goals, and audience expectations (Hyland,
2004). In hard sciences, writing is objective, concise, and data-driven,
focusing on clarity and empirical evidence (Varttala, 2001), while
humanities and social sciences make use of figurative language and
demonstrate deeper engagement with sources to create emotional
resonance and nuanced meaning (Machin and Mayr, 2012). Varttala
(2001) also found that the use of hedging, or cautious language, varies
across different disciplines, including economics, medicine, and
technology. Citation practices also differ, with scientific fields favoring
concise references to current research (Hyland, 1999), and humanities
offering extended commentary on sources (Swales, 1990).

However, in point of the emotional approach to writing, numerous
recent sentiment analysis studies have identified a generalizing trend
called linguistic positivity bias, first discussed in research by Vinkers
etal. (2015), which explored the use of positive and negative words in
scientific PubMed abstracts between 1974 and 2014, showing that
positive language increased more rapidly than negative language. In
line with this, Xiao et al. (2023), who examined the evolution of
sentiment in academic writing in China across the humanities and
social sciences over time, found a noticeable shift towards more
positive sentiment in recent decades. A study by Chen (2024)
confirmed the distinct tone of medical writing, particularly in how it
conveys emotions such as trust, hope, and surprise when addressing
groundbreaking discoveries or unexpected findings. These emotions
are subtly embedded through careful word choice - positive framing
is used to highlight successful outcomes, while more cautious or
measured language is employed when discussing study limitations,
creating a balance between excitement and professionalism in
medical discourse.

Specific emotion-signaling linguistic strategies are also genre-
specific. The work of Swales (1990, 2004) pioneered the analysis of
research genres and made the language of research accessible to
scrutinized study. Swales work was a milestone in the study of research
genres and in introducing methods from applied linguistics to the
study of English as a research language. His corpus approach has been
picked up by other researchers like Hyland (2000, 2005, 2008, 2009,
2012), who engaged in systematic corpus studies on such issues as
metadiscourse, citation signals, praise and criticism, power and
authority, use of “I’/“we.” This type of research is complementary to
the concept of emotional persona in academic writing, as it examines
how linguistic choices, such as personal pronouns, tone, and
metadiscourse, reveal the writer’s emotional engagement, confidence,
or detachment in scholarly discourse.

Previous research has shown that the linguistic cues present in
academic writing provide valuable insights into how emotions such as
positivity, enthusiasm, uncertainty, or confidence are conveyed within
academic discourse. These cues offer a deeper understanding of the
writer’s academic experience. Ultimately, academic writing is shaped
by the interaction of cognitive processes, personal emotions, and the
social and cultural norms of the academic community. Analyzing
large linguistic datasets allows researchers to identify patterns of
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emotional expression and the rhetorical strategies employed by
specific groups of writers.

3 Method
3.1 Corpus

For this study, the source of student writing was ROGER, a
bilingual corpus of academic texts collected in 2018-2021 within nine
Romanian universities (Chitez et al., 2021). As depicted in the ROGER
platform (Striletchi et al., 2022), the corpus contains 1,139 texts in
English and 911 in Romanian, spanning various genres and being
written by students at the Bachelor’s, Master’s or PhD degree levels
across eight disciplines. The ROGER corpus was selected because it
captures real-world academic writing produced by Romanian students
across diverse disciplines, academic levels, and genres, thereby
enhancing the generalizability of findings to a broader context of
Romanian academic discourse. Initiated in 2017, it was the first
bilingual Romanian-English learner corpus of this nature (Oravitan
etal, 2022). To the best of our knowledge, the ROGER corpus offers
a unique resource for studying academic writing within the
Romanian context.

To reduce the class imbalances in genre and discipline, which
could bias the results of the data analysis due to the overrepresentation
of certain categories, we preprocessed these two categorical variables.
In this vein, genres were grouped into two main categories: (1)
coursework and analytical writing, encompassing essays, literary
analyses, reviews, summaries, reading notes, assignments, tutorials,
paragraphs, portfolios, CVs, interviews, and letters; (2) research and
academic papers, comprising research papers, reports, Bachelor’s
theses, Master’s theses, projects, and project documentations. This
distinction was meant to separate reflective or summarizing tasks that
allowed for more personalized language from formal, more
standardized academic writing, which is typically used in research
papers or other specialized materials. Similarly, the discipline variable
was reduced from eight to three categories by combining the texts
from computer science, engineering, and mathematics into STEM,
those from political science, social science, economics, and law into
social sciences while keeping humanities as a standalone class.

3.2 Automatic language analysis

3.2.1 Tools and linguistic variables

To extract linguistic content and style from the ROGER texts,
we used Linguistic Inquiry and Word Count 2015 (LIWC2015).
The original English version developed by Pennebaker et al.
(2015) was applied to the English texts, while the Romanian
adaptation (Ro-LIWC2015; Dudau and Sava, 2021, 2022) was used
for the Romanian texts. LIWC2015 is a closed-vocabulary text
analysis tool consisting of a piece of software capable of
determining the percentage of words in the input texts based on
over 90 grammatical and psychological categories defined in a
so-called dictionary, a list of labeled words, word stems, and
emoticons established through rigorous research. The English
LIWC2015 dictionary (Pennebaker et al., 2015) contains 6,549
entries, while the Romanian one includes 47,825. This difference
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in length is due to the particularities of Romanian in terms of
morphology, semantics, and diacritics compared to English.
Nevertheless, validation studies for RO-LIWC2015 (Dudau and
Sava, 2021, 2022) have demonstrated that both dictionaries
produce comparable results, indicating compatibility
across languages.

From the multitude of LIWC2015 variables, we selected the
following subset, which we considered most relevant to the goals of
the current study: (1) first- and second-person pronouns (i, we, and
you categories), as they indicate where the communication is
directed—whether self-centered, toward a group with which the
author identifies, or addressed to another person(s); (2) several parts
of speech—articles, prepositions, adverbs, conjunctions, and adjectives—
that suggest the degree of elaboration or complexity in the texts’
structure; (3) verbs, which show the extent to which the texts are
action-oriented; (4) positive and negative emotions, as indicators of
affective valence; (5) family and friend categories, illustrating a focus
on close social relationships; (6) cognitive processes—insight,
causation, discrepancy, tentative, certainty, and difference—that outline
the depth of thinking; (7) motivational drives—affiliation,
achievement, power, reward, and risk — that reflect key forces guiding
behaviors or perspectives; (8) time orientation, showing whether the
texts focus on the past, present, or future; (9) personal concerns—work,
leisure, home, money, religion, and death — that reveal the presence of

topics related to major life domains.

3.2.2 Text selection and final dataset

Since there is no universally established minimum word count for
valid text analysis with LIWC2015, we initially adopted the criteria
used by Boyd and Schwartz (2021) to test the psychometrics of the
LIWC-22 dictionary. Accordingly, we selected texts from the ROGER
corpus that contained at least 100 words and had at least 65% of the
words covered by the LIWC2015 dictionary (in English or Romanian,
depending on the language of the text). However, applying these
criteria resulted in the exclusion of about 27% of the Romanian texts,
many of which were written in highly specialized language.

Excluding such a large portion of texts could have
disproportionately affected the representation of certain genres or
disciplines, potentially undermining the validity of our dataset.
Therefore, to retain more valuable data without compromising the
quality of the analysis, we adjusted the coverage threshold to 60%
while maintaining the 100-word minimum. This adjustment allowed
us to include 88.6% of the Romanian ROGER corpus and 98.3% of the
English ROGER corpus, ensuring that a sufficient portion of each
text’s linguistic data was analyzed for meaningful results. The final
dataset for our study, following this selection, is presented in Table 1.

As Table 1 indicates, there was a notable difference in LIWC2015
dictionary coverage between the English (83.14%) and Romanian
(69.48%) texts. This difference might be attributed to a combination
of factors, but the most prominent one could be that English was a
foreign language for most of the students who wrote the ROGER texts
(approximately 94% of the selected texts were written by Romanian
students). Therefore, they may have used simpler, more general
vocabulary, which is better represented in the LIWC2015 dictionary.
In contrast, the Romanian texts, written in the students native
language, may contain more specialized or nuanced academic
terminology, which is likely less covered by the Romanian
LIWC2015 dictionary.
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TABLE 1 Composition and linguistic characteristics of the final ROGER
subset used in this study.

Composition English Romanian
corpus corpus
Number of texts 1,120 807
Discipline
Stem 368 37
Social sciences 474 214
Humanities 278 556
Genre
Coursework and analytical writing 770 628
Research and academic papers 350 179

LIWC2015 tokenizer statistics

Word count—m(sd) 1,782.51 (3,870) 1,374.32 (2,587.42)

Words per sentence—m(sd) 25.19 (10.18) 25 (10.70)

Dictionary coverage—m(sd) 83.14% (6.43) 69.48% (4.95)

Moreover, as shown in Table 1, the ratio between the English and
Romanian texts is roughly 1.4 to 1, a moderate imbalance that would
not necessarily require special attention during data analysis. In
contrast, there were significant imbalances by genre and discipline,
and we analyzed the linguistic markers associated with these two
variables using a different approach, as explained in Section 3.3.

3.3 Data analysis strategy

To uncover the linguistic style and psychological contents in
student academic writing and to reach more nuanced interpretations,
we adopted a three-pronged approach, with each dimension
complementing the others: (1) distinguishing between Romanian and
English in student writing; (2) exploring the interactions between
linguistic features; and (3) uncovering linguistic patterns. Throughout
these analyses, we used different machine learning and statistical
methods to provide multiple perspectives and deepen our
understanding of student academic writing. Additionally, where
appropriate, we applied cross-validation to manage the bias-variance
trade-off, thereby improving the reliability and generalizability of our
interpretations. Given that ROGER is a bilingual corpus, we performed
within-language standardization before any data analysis. Specifically,
for each LIWC2015 variable, we computed z-scores based on the
mean and standard deviation of each language subsample, as
suggested by previous research on multilingual data (Duddu and Sava,
20215 Meier et al., 2018). The following paragraphs provide detailed
explanations of these technical aspects.

For the first objective—testing whether there are linguistic
differences between Romanian and English languages in student
writing—we applied two machine learning algorithms: logistic
regression and random forest. Both addressed the classification
problem of detecting language (English versus Romanian) based on
the linguistic style and psychological contents assessed with
LIWC2015. We started with logistic regression because it is a widely
used and interpretable classification method that effectively detects
linear relationships between the predictor variables and a binary
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outcome. Then, we built a random forest model, as this algorithm, by
growing multiple de-correlated decision trees and averaging their
predictions (Breiman, 2001; Hastie et al., 2009), is able to capture
potential non-linear relationships between input and output and
complex interactions between the linguistic features.

To ensure the robustness of the classification models,
we implemented cross-validation for two purposes: to test the models on
unseen data and to tune the random forest model. Specifically,
we employed a stratified train-test split, selecting 75% of the data for
training and 25% for testing while preserving the proportion of
Romanian and English texts in both subsets. After the split, we performed
within-language standardization on the LIWC2015 variables in the
training subset. The z-scores were calculated separately for each language
subset, using the mean and standard deviation of the respective subset.
The same transformation was then applied to the test subset (i.e., the
z-scores for the test subset were computed based on the means and
standard deviations on the training subset to prevent data leakage and
keep the test data exclusively for assessing the model performance).

For tuning the random forest model, we used 10-fold cross-
validation and two accuracy metrics - area under the ROC curve (AUC)
and F1-score - to evaluate the performance of different hyperparameter
combinations. This cross-validation method involved dividing the
training subset into ten equal folds, training the model on nine folds, and
validating it on the remaining fold. The process was repeated ten times,
with each fold used once as the validation set. We focused on four
hyperparameters: the number of trees in the forest, the number of
LIWC2015 features randomly selected at each split, the minimum
number of texts in a leaf, and the maximum number of leaves. For each
hyperparameter, we defined a search space: the number of trees ranged
from 100 to 1,000, the number of predictors from 1 to 33, the node size
from 1 to 20, and the maximum nodes from 10 to 100. A random search
method, iterating over 500 combinations of these hyperparameters, was
employed to identify the optimal combination based on the highest
mean accuracy in the 10-fold cross-validation process.

After building the machine learning models on the training
subset, we assessed the classification accuracy on the test subset. In
this regard, multiple parameters were computed—accuracy, sensitivity
(true positive rate), specificity (true negative rate), F1-score, and
AUC. The higher these values, the better the classification accuracy.
For AUC, clear benchmarks exist to aid in interpretation: AUC values
between 0.50 and 0.70 are generally considered to show low accuracy,
values between 0.70 and 0.90 indicate moderate accuracy, and values
above 0.90 suggest high accuracy (Akobeng, 2007). In our study,
achieving at least moderate classification accuracy suggested the
presence of notable linguistic differences between the English and
Romanian corpora, with higher accuracy indicating more
pronounced distinctions.

To address our second data analysis objective—exploring the
interactions between linguistic features—we conducted a network
analysis using the 33 LIWC2015 variables as nodes. Before
implementing this approach, we performed within-language
standardization. Network analysis is particularly valuable when
elements of interest can be viewed as components of a system where
each is connected to others (Borsboom et al., 2021). Considering that
natural language consists of words linked through semantic,
morphological, and syntactic rules, which might resemble a system,
network analysis can provide a novel perspective on student writing
through the lens of linguistic features.
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Specifically, to model the relationships between LIWC2015 variables
and identify key linguistic interactions, we estimated a Gaussian
graphical model using graphical LASSO regularization combined with
the extended Bayesian information criterion (EBIC) for edge selection,
following guidelines from Epskamp et al. (2018). This approach produces
a parsimonious network where edges represent partial correlations
between variables, accounting for all other variables in the analysis. The
choice of LASSO regularization with EBIC was made to ensure that our
network focused on the most prominent linguistic connections,
balancing interpretability with accuracy. While this method has high
specificity, meaning it effectively removes non-existent edges, it may
be less sensitive in detecting true edges (Epskamp and Fried, 2018).
Given the exploratory nature of this approach to academic writing,
we prioritized interpretability, even if it meant potentially excluding
some true edges. After estimating the network structure, we computed
four centrality measures—betweenness, closeness, strength, and
expected influence—to identify the most influential linguistic features in
the network, providing insights into how these features interact and
shape student writing. Finally, we assessed the stability of the network
using bootstrap methods.

To meet the third and final data analysis objective — uncovering
linguistic patterns across genres and disciplines—we applied k-means
clustering, an unsupervised learning algorithm. The same set of 33
LIWC2015 categories was used as input variables for this analysis,
preceded by within-language standardization to ensure comparability
between the English and Romanian corpora. Specifically, k-means
clustering allowed us to explore whether distinct types of texts emerged
based on their linguistic features. To determine the optimal number of
clusters, we used the majority rule method, testing solutions with 2 to
15 clusters. This method evaluates several cluster validity measures and
recommends the number of clusters supported by the majority of these
indices (Lesmeister, 2015). The clusters were built based on 1,000
random starting sets. Ultimately, to uncover potential linguistic
differences across genres and disciplines, we applied the Chi-squared
test to examine whether the cluster distribution was significantly
associated with the texts’ genres and disciplines.

All analyses described in this section were performed using R and
RStudio. Data manipulation and visualization were carried out using
the tidyverse package (Wickham et al., 2019). The stratified train-test
split was implemented with the caTools package (Tuszynski, 2021).
Logistic regression was performed using the glm function from R’s
base package, while the random forest model was trained and
evaluated within the mlr framework (Bischl et al., 2016). Network
estimation, visualization, and description were facilitated by the
qgraph package (Epskamp et al., 2012), while network stability was
assessed using the bootnet package (Epskamp et al, 2018). For
k-means clustering, we used R’s built-in kmeans function from the
stats package, in conjunction with the NbClust package (Charrad et al,
2014) for determining the optimal number of clusters.

4 Results

4.1 Distinguishing between Romanian and
English languages in student writing

Altogether, the two classification models—logistic regression and
random forest — used to differentiate between academic texts written
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in English and Romanian, based on the 33 LIWC2015 features,
revealed complex distinctions between the two corpora.

Specifically, the performance of the logistic regression model on
the test data was poor. Predicted probabilities for language
classification were nearly constant and consistently below 0.50, leading
to the misclassification of all texts as Romanian. This resulted in a low
AUC of 0.45, which falls well below the commonly accepted threshold
of 0.70 for acceptable classification accuracy. On the training subset,
although the model’s intercept was significant (f = —0.33, SE = 0.05,
z=—6.15, p<0.001), all predictor variables had p-values of 1,
indicating no significant contribution to the model. The null deviance
(1964.8) and residual deviance (also 1964.8) suggest that the inclusion
of the LIWC2015 predictors did not significantly improve the model
over a null model. Multicollinearity was not a major concern, as most
variance inflation factor (VIF) values were below 5, except for two
variables: verbs (VIF =6) and focus on the present (VIF =5.24).
However, these values are still not alarming, as VIF values below ten
are generally considered acceptable (Bowerman et al., 2015; Field,
2018), and some scholars suggest that even higher values may not
justify the exclusion or preprocessing of some variables (O’'brien,
2007). These findings suggest that any linguistic differences between
the Romanian and English texts, if present, were likely subtle or
involved non-linear relationships, which logistic regression cannot
capture effectively.

In line with this observation, the random forest model, which is
better suited for detecting complex and non-linear patterns, displayed
excellent classification accuracy on the test subset, with performance
parameters close to 1, as depicted in Table 2. The tuning process
yielded the optimal parameters of 716 trees, 2 predictors randomly
selected at each split, a minimum node size of 7, and a maximum of
94 terminal nodes.

The top 10 most relevant linguistic features distinguishing
Romanian from English student writings were the word frequencies
for death, home, family, religion, I, friend, we, you, money, and leisure.
Table 3 presents the entire feature hierarchy based on the mean
decrease Gini value, which indicates how important each feature was
in reducing the impurity of the trees in the random forest model, with
higher values reflecting greater importance.

Notably, personal concerns (except work) and personal pronouns
dominated the top 10 list, alongside the social categories family and
friend. Although direct comparisons of word percentages between
languages are not the primary focus of random forest models,
we observed that, on average, Romanian texts contained far fewer
first-person pronouns, both singular and plural (see Table 3). This
might suggest less personal engagement in Romanian writing
compared to English. Therefore, a simplified inference might be that
Romanian texts tend to exhibit a more formal style than the ones
written in English.

Given the nearly perfect classification accuracy of the random
forest model, we decided to keep the Romanian and English corpora

10.3389/fpsyg.2024.1514795

separate for the remaining analyses, allowing us to explore language-
specific linguistic patterns in greater depth.

4.2 Exploring the interactions between
linguistic features in student writing

To further investigate the relationships between linguistic features
in student writing, we conducted separate network analyses for the
Romanian and English corpora, utilizing the 33 LIWC2015 features
as nodes in the network, as discussed in section 3.3 Data analysis
strategy. The goal was to identify how linguistic features interact and
contribute to the overall structure of student writing. Figure | provides
the visual representation of the two parsimonious networks of partial
correlations between linguistic variables.

As observed, the network for the English texts displayed higher
interconnectedness than the Romanian network, which was confirmed
by the degree centrality metric. Degree centrality reflects the number
of connections (or direct relationships) each node has. Specifically, in
the English corpus, the number of connections per node ranged from
12 to 23, with the power category showing the highest number of
connections, while achievement, certainty, and money had the fewest.
In contrast, the Romanian corpus network exhibited fewer
connections per node, ranging from 3 to 14. The second-person
pronoun (you) category had the fewest connections, whereas
discrepancy, focus on the present, money, positive emotions, and work
had the highest number of connections.

To gain further insights into the linguistic interactions within each
corpus, we computed four additional centrality metrics: strength (the
sum of the absolute edge weights connected to a node), closeness (the
inverse of the sum of all distances from a node to all other nodes, with
higher values indicating closer proximity to the entire network),
betweenness (how often a node lies on the shortest path between any
two other nodes), and expected influence (a measure similar to
strength but taking into account the direction of connections, with
negative correlations reducing the influence of a node) as defined by
Deserno et al. (2022). Figure 2 presents the results for the English
corpus, and Figure 3 shows the corresponding results for the
Romanian corpus.

For the English network, the strength metric revealed that verbs
played a pivotal role in shaping the structure of English texts,
strongly connecting to other linguistic categories. Other linguistic
variables that could directly affect or be affected by many writing
characteristics were work, focus on the present, home, and first-
person singular pronouns. Similarly, the expected influence metric
showed that verbs, affiliation drive, achievement drive, positive
emotions, and reward drive emerged as the most influential
variables, shaping the overall structure of the linguistic network.
According to the closeness metric, the use of first-person singular
pronouns, words referring to home, discrepancy, work, and risk, as

TABLE 2 Performance metrics for logistic regression and random forest models in detecting the language of texts.

Model Accuracy Sensitivity Specificity Fl1-score AUC
Logistic regression 42% 1 0 0.59 0.45 ‘
Random forest 99% 1 0.99 0.99 0.99 ‘

The results were obtained using the test subset (n = 482), with “Romanian” as the positive class.
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TABLE 3 Importance of LIWC2015 features in the random forest model
for identifying the language of texts, with feature-level means and
standard deviations (prior to standardization).

Random forest model Descriptive
statistics—m(sd)
Hierarchy of Mean Romanian  English
LIWC2015 features decrease texts texts
gini
L. Death 86.47 0.17 (0.35) 0.20 (0.43)
2. Home 80.72 0.12 (0.23) 0.51 (1.33)
3. Family 70.31 0.13 (0.33) 0.22 (0.46)
4. Religion 64.74 0.24 (0.59) 0.24 (0.57)
5. I 58.33 0.18 (0.43) 1.44 (2.27)
6. Friend 54.53 0.15 (0.21) 0.20 (0.38)
7. We 37.06 0.33 (0.42) 1.11 (1.60)
8. You 35.21 0.26 (0.32) 0.63 (1.21)
9, Money 19.52 0.76 (1.21) 1.12 (1.55)
10. Leisure 18.55 1.02 (1.16) 0.99 (1.25)
11. Focus on the future 12.38 0.46 (0.45) 1.03 (0.96)
12. | Risk 9.20 0.92 (0.80) 0.76 (0.81)
13. Discrepancy 9.12 1.49 (0.93) 1.79 (1.40)
14. Work 8.17 4.32 (2.46) 4.51 (3.46)
15. Negative emotions 7.00 2.12(1.47) 1.49 (1.18)
16. Focus on the past 6.84 5.96 (2.18) 2.42 (1.60)
17. Positive emotions 6.68 3.49 (1.62) 3.07 (1.56)
18. Reward 6.06 1.05 (0.84) 1.19 (0.82)
19. Achievement 5.60 2.87 (1.69) 2.00 (1.22)
20. | Tentative 5.45 3.07 (1.33) 2.49 (1.23)
21. Articles 5.38 4.61 (1.35) 9.41 (2.53)
22. Affiliation 5.38 1.58 (1.10) 2.33(1.80)
23. | Verb 4.96 12.40 (2.28) 1.19 (0.82)
24. Insight 4.91 4.04 (1.56) 2.75(1.21)
25. Prepositions 4.89 13.80 (1.77) 14.60 (1.79)
26. Conjunctions 4.84 4.81 (1.52) 6.33 (1.40)
27. Causation 4.83 3.75 (1.46) 2.58 (1.20)
28. Focus on the 4.62 6.68 (1.86) 8.66 (2.63)
present

29. Difference 4.59 2.98 (1.22) 2.78 (1.21)
30. Power 4.54 3.67 (1.81) 2.98 (1.57)
31. | Adverbs 4.52 6.30 (1.75) 3.50 (1.34)
32. Certainty 4.26 2.00 (0.84) 1.46 (0.78)
33. Adjectives 4.15 7.03 (1.77) 4.78 (1.40)

The results were obtained using the training subset (n = 1,445), with “Romanian” as the
positive class.

well as the frequency of verbs, ensured information flow within the
network, having a high probability of being easily affected when
another linguistic feature changed in the network. Additionally,
betweenness values were highest for verbs, home, first-person
singular pronouns, work, and discrepancy, indicating that these
linguistic features served as key connectors, bridging otherwise
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disparate elements in writing and facilitating transitions between
different ideas or topics.

As far as the Romanian network was concerned, focus on the
present, verbs, focus on the past, achievement, and positive emotions had
the highest strength, indicating that action- and present-oriented
language was about as central in Romanian writing as in the English
texts. Likewise, verbs led in expected influence, followed by
achievement, positive emotions, discrepancy, and reward. The least
peripheral linguistic categories in the Romanian corpus network were
discrepancy, positive emotions, reward, achievement, and leisure,
meaning they acted as bridges between various linguistic features. The
high closeness of discrepancy, in particular, may suggest that
Romanian student writing, like English writing, contains nuanced or
contrasting language to transition between ideas. The other variables
high in closeness might indicate that the flow of information in
Romanian student writing might be sustained mostly by addressing
positive topics. In terms of betweenness, the linguistic categories
measuring the focus on positive emotions, discrepancy, present time,
achievement, and risk were prominent, suggesting that removing these
linguistic markers would significantly disrupt the connections
between other linguistic features, further highlighting their bridging
role in Romanian academic writing.

After the network estimation step, we used two bootstrap methods
to assess the stability of the estimated networks. Specifically,
we computed 95% confidence intervals for the edge weights (see
Figure 4). Overall, both networks demonstrated multiple strong and
reliable connections with narrow confidence intervals, though some
edges were weak or potentially unstable. The case-dropping bootstrap
method, which evaluates how the network structure changes when
portions of the data are removed, was applied to assess the stability of
the strength centrality across the networks. This method showed that
even when up to 50-70% of the data was excluded, the strength
centrality measures remained highly correlated with the full-sample
estimates (see Figure 5).

4.3 Uncovering the linguistic patternsin
student writing across genres and
discipline

At the final stage of our data analysis, we applied the k-means
clustering algorithm followed by the Chi-square test to examine
whether distinct linguistic markers, based on the 33 LIWC2015
categories, organized the texts into meaningful groups and whether
these groups varied by genre and academic discipline. The analysis
was conducted separately for the English and Romanian corpora,
using 1,000 random starting sets. According to the majority rule
method, the English corpus was best represented by two clusters,
whereas the Romanian corpus was represented by three.

Table 4 outlines the characteristics of these clusters through the
mean z-scores for each LIWC2015 category. Although the within-
language standardization procedure made the variables lose their
original meaning (word percentages), we decided to use it before the
k-means clustering, too, because Romanian and English might
inherently have different linguistic distributions for certain LIWC2015
categories due to grammatical particularities and our interest lay in
the linguistic patterns shaped by psychological or cultural factors in
student writing.
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English corpus Romanian corpus

FIGURE 1

Estimated network structures of English and Romanian corpora using LIWC2015 variables. Edges in blue represent positive connections, while red
edges indicate negative connections. The nodes are colored according to high-order categories—personal pronouns, other function words, affect,
cognitive processes, social categories, drives, time orientation, and personal concerns.
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FIGURE 2
Centrality metrics of nodes in the English corpus network.
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Centrality metrics of nodes in the Romanian corpus network.
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As inferred from , distinct linguistic profiles emerged
for the clusters in each language when comparing their centroids.
A clear divide is present, especially between the two English
clusters, one featuring more personal and emotionally expressive
language and the other reflecting a more formal, structured style.
Interestingly, the Romanian corpus exhibited a third cluster,
which could reflect the more diverse academic writing styles in
Romanian student texts.

In the English corpus, Cluster 1 was characterized by higher
frequencies of personal pronouns and more words involving positive
emotions, motivational drives, cognitive processes, and a
preoccupation with work, money, home, and friendship. Moreover,
this cluster was marked by the use of more verbs and a focus on the
present and future, potentially indicating a more action- or goal-
oriented approach. All these features, along with more adverbs,
conjunctions, and adjectives, suggest a more expressive writing style
potentially reflective of less formal academic texts and more personal
engagement. Cluster 2 is the opposite of Cluster 1, scoring higher in
categories such as articles, prepositions, and focus on the past, with
lower use of personal pronouns and emotionally charged language.
This indicates a more structured, formal writing style focusing on
objective analysis and academic formality, even on topics such as
family, religion, or death, which tend to be more specific to humanities

or social sciences.

Frontiers in

57

Regarding the patterns that emerged from the Romanian corpus,
Cluster 1 stood out for higher frequencies in function words such as
personal pronouns, articles, conjunctions, and verbs, as well as in
linguistic markers of psychological complexity, as suggested by
language referring to emotions (especially negative valence), cognitive
processes (with a notable accent on discrepancies and differences),
religion, and death. A preoccupation with leisure activities and family
matters was also noticed. Thus, overall, the Romanian Cluster 1 was
characterized by an emotionally expressive writing style. Cluster 2 was
distinct due to its higher scores in LIWC2015 categories like positive
emotions, insight, causation, achievement, power, reward, and risk.
Moreover, it strongly focused on the future, work, and money,
reflecting achievement-oriented or entrepreneurial themes, possibly
denoting formal academic texts commonly found in social sciences
such as economics, political science, or psychology. Finally, Cluster 3
showed a more disengaged and impersonal profile, with relatively low
scores across categories, indicating a less distinctive, more moderate
linguistic style that could represent general-purpose or mid-level
academic writing.

The Chi-squared test results revealed significant associations
between clusters and both genre and discipline in both English
(x> =156.46, df =1, p < 0.001 for genre; x> = 184.96, df = 2, p < 0.001
for discipline) and Romanian corpora ()* = 175.11, df = 2, p < 0.001
for genre; x* = 295.73, df = 4, p < 0.001 for discipline). These results
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FIGURE 4
Bootstrapped confidence intervals of estimated edge-weights in the English and Romanian corpora networks of LIWC2015 features.

suggest that the linguistic patterns captured by the clustering process
might be systematically related to the texts genre and
academic discipline.

By examining the contingency statistics in Table 5 and the
linguistic profiles discussed earlier in this subsection, it became
apparent that the clusters emerged at the intersection between
discipline and genre. This observation could further suggest that
specific academic contexts or tasks might require distinct linguistic
styles and contents, while disciplines might involve some internal
variation in their approaches. For instance, the more personal and
expressive cluster derived from the English corpus contained much
fewer research and academic papers than the more formal cluster and,
consistently, a high percentage of texts from social sciences (about
60% of the texts in Cluster 1). Similarly, many of the English STEM
texts (44.8%) were distributed in Cluster 1, which aligns with the fact
that a high proportion of papers within this discipline (65.5%)
represented coursework and analytical writing. In the Romanian
corpus, the three clusters reflected an even more diverse academic
writing style. Cluster 1, characterized by emotionally expressive
language, was linked to coursework and analytical writing and
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included a high proportion of humanities texts. In contrast, Cluster 2,
marked by future orientation and achievement, aligned with the
particularities of research papers and social sciences. Cluster 3
represented a general, more detached academic writing style, with
very low representation from social sciences and a high concentration
of humanities texts, suggesting a second type of coursework and
analytical writing within this discipline. Additionally, a relatively high
proportion of Romanian research and academic papers (33.5%) were
also present in the disengaged-profile Cluster 3, further illustrating the
complexity of writing styles within this corpus.

5 Discussion

5.1 Methodological novelty and linguistic
insights

This study aimed to elucidate the emotional persona in university
students’ academic discourse using LIWC2015, a powerful yet easy-
to-use tool for automatic language analysis. Specifically, we sought to
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Case-dropping bootstrap results for strength centrality in the English and Romanian networks.

explore linguistic patterns across languages, genres, and disciplines,
focusing on how multiple linguistic markers varied between English
and Romanian academic writing. To this end, we relied on the
ROGER corpus, which allowed us to contribute to a research niche
regarding Romanian students. This is particularly interesting because
Romania, as a former communist country, has undergone numerous
socio-economic, cultural, and educational changes in the 35 years
since the collapse of the communist regime.

A notable strength of this study lies in its reliance on a corpus
collected entirely in Romania, ensuring that the differences observed
between Romanian and English academic writing stem from participants
within the same demographic and cultural context. Unlike comparative
studies that examine texts produced in different countries, this research
design allows for a more focused examination of how native versus
second-language use interacts with cultural and psychological
dimensions. In other words, this framework provides a unique
opportunity to explore how linguistic choices in a second language (L2)
may favor communication patterns characteristic of the target culture,
such as the more direct and personalized style often associated with
English, a language rooted in individualistic cultural norms.

Frontiers in Psychology

Moreover, to gain a deeper understanding of the linguistic
markers of academic writing, we implemented a complex data
analysis strategy based on machine learning (supervised and
unsupervised) and advanced statistical methods. In particular, the
network analysis approach for examining how LIWC2015 variables
were interconnected was an original choice that could also be valuable
in other research contexts that involve this language analysis tool.
Thus, our results might offer novel insights into how student writing
reflects broader socio-cultural and academic conventions and how
the specifics of academic language could be useful in academic
writing pedagogy.

The very different classification accuracies of the logistic
regression and random forest models highlighted the complexities
involved in distinguishing between English and Romanian languages
in academic writing based on LIWC2015 features. The logistic
regression model performed poorly, indicating that if any linguistic
differences between the two languages existed, they could not
be captured well by a linear model. The random forest model, by
contrast, achieved nearly perfect classification accuracy, suggesting
that, indeed, the differences between the English and Romanian texts
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TABLE 4 Centroids for LIWC2015 categories by cluster in English and Romanian corpora.

English corpus Romanian corpus

Linguistic features Cluster 1 Cluster 2 Cluster 1 Cluster 2 Cluster 3
n =499 n =621 n =313 n =145 n = 349

Function words

I 0.38 —0.30 0.36 —0.18 —0.25
We 0.41 —0.33 0.19 0.07 —0.2
You 0.40 —0.32 0.14 —0.1 —0.08
Articles —0.51 0.41 0.22 0.02 —0.21
Prepositions -0.29 0.23 —0.48 0.39 0.27
Adverbs 0.28 —0.23 0.52 —0.26 —0.36
Conjunctions 0.22 —0.18 0.44 —0.14 —0.34
Verbs 0.60 —0.48 0.6 —0.08 —0.51
Adjectives 0.04 —0.03 —0.01 0.26 —-0.1
Affect
Positive emotions 0.40 -0.32 0.22 0.93 —0.58
Negative emotions —-0.15 0.12 0.5 —0.19 -0.37
Social domain
Family —0.21 0.17 0.15 —0.12 —0.08
Friend 0.19 -0.15 0.19 0.25 —0.27
Cognitive processes
Insight 0.08 —0.06 —0.1 0.27 —0.02
Cause 0.15 —0.12 —0.26 1.02 —0.19
Discrepancy 0.56 —-0.45 0.42 0.23 —0.47
Tentative 0.37 —0.30 0.23 0.24 -0.3
Certainty 0.35 -0.28 0.2 0.18 -0.25
Difference 0.29 —-0.23 0.29 —0.42 —0.08
Drives
Affiliation 0.37 —0.30 0.22 0.24 -0.29
Achievement 0.31 —-0.25 —-0.25 1.51 -0.4
Power 0.02 —-0.02 0.12 0.78 —0.43
Reward 0.40 —0.32 —0.13 1.17 -0.37
Risk 0.19 —0.15 0.1 0.51 -0.3
Time orientation
Focus on the past -0.3 0.24 0.17 0.01 —-0.16
Focus on the present 0.68 —0.54 0.49 —0.1 —0.4
Focus on the future 0.29 -0.24 0.18 0.32 —0.29
Personal concerns
Work 0.31 —0.25 —0.39 1.26 —0.18
Leisure —0.15 0.12 0.4 —0.22 -0.27
Home 0.03 —0.03 0.04 0.27 —0.15
Money 0.30 —0.24 -0.29 1.26 —0.26
Religion —0.24 0.19 0.22 —0.22 —0.11
Death —0.30 0.24 0.47 —0.36 -0.27

The table contains mean z-scores, which are not suitable for direct interpretations in terms of word percentages. English corpus contained 1,120 texts, while the Romanian corpus contained

807 texts.
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TABLE 5 Cluster distribution by discipline and genre in English and Romanian corpora.

English corpus

Romanian corpus

Cluster 1 Cluster 2 Cluster 1 Cluster 2 Cluster 3
n =499 n =621 n =313 n = 145 n =349
Discipline
Humanities 34 244 249 26 281
Social sciences 300 174 61 117 36
STEM 165 203 3 2 32
Genre
Coursework and analytical writing 440 330 285 54 289
Research and academic papers 59 291 28 91 60

English corpus contained 1,120 texts, while the Romanian corpus contained 807 texts.

were significant, though subtle and non-linear or multi-dimensional.
The top distinguishing LIWC2015 features in the random forest
model - death, home, family, religion, I, friend, we, you, money, and
leisure—suggested that the expression of personal engagement and
writing about important life themes might differ between the two
languages. The tendency toward fewer first-person pronouns in
Romanian texts may indicate that students adopt a more formal,
impersonal tone in academic writing in Romanian. Such a pattern
could reflect differing cultural or educational expectations regarding
academic discourse, where Romanian academic traditions might
emphasize objectivity and detachment. In contrast, English academic
writing may prompt more personal involvement and expression.
However, the lack of equivalence in discipline and genre
representation across the two languages introduces an additional layer
of complexity when comparing the two corpora. Specifically, the
Romanian corpus contained a significantly higher proportion of
humanities texts, whereas the English corpus included more
contributions from STEM. This imbalance could have inadvertently
diminished the observed linguistic differences, as the presumably
more detached and impersonal nature of STEM writing in English and
the more personal and emotionally expressive tone expectable from
Romanian humanities writing may have diluted the formal and
restrained style often associated with Romanian academic writing.
Moreover, cross-linguistic differences might also have been
underestimated due to the foreign language effect. Research suggests
that thinking and writing in a non-native language can reduce the
influence of emotions and encourage more logical, rational thinking
(Circi et al,, 2021; Hayakawa et al., 2022; Keysar et al., 2012). Thus,
writing in English (L2) might require heightened cognitive control,
leading to simplification or a shift toward rationality over emotional
depth. However, it is noteworthy that the results did not reveal clear
patterns of higher emotionality in the Romanian (L1) texts, suggesting
that other psychological, cultural, or contextual factors may play a role
in shaping the emotional personas when writing in these languages.
The network analysis approach revealed a distinction in the
interconnectedness of linguistic features between the English and
Romanian corpora, with the English corpus displaying higher overall
connectedness, as evidenced by the greater number of edges. This
might suggest that students tended to integrate various linguistic
elements more cohesively when writing in English as a second
language, potentially reflecting their adaptation to the linear,
argument-driven structure typical of English-language academic
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discourse (Hinkel, 2002). Nevertheless, the centrality metrics showed
that while both languages emphasize action-oriented and motivational
language, the English network illustrated a more personal and self-
reflective tone. In other words, Romanian writing remained more
formal and detached, which aligns with previous research (Bercuci
and Chitez, 2023).

The cluster analysis revealed two linguistic profiles within the
English corpus and three within the Romanian corpus. A third cluster
in the Romanian corpus could underscore more diverse academic
writing in this linguistic context, which might reflect the transitional
state of Romanian academic writing, where traditional genres and
styles coexist with more contemporary, global academic conventions,
as emphasized, for instance, by Baniceru et al. (2012) and Chitez and
Kruse (2012). The clusters derived from the linguistic features were
significantly associated with both genre and discipline. In the English
corpus, Cluster 1, characterized by a more personal and expressive
style, was predominantly composed of coursework and analytical
writing, and social sciences texts. Cluster 2, which exhibited a more
formal and structured style, was more heavily associated with research
papers. Similarly, in the Romanian corpus, Cluster 1 contained more
emotionally expressive language and was strongly linked to
coursework and analytical writing, while Cluster 2, with its focus on
achievement and future orientation, was more common in social
sciences and research papers. Cluster 3 was characterized by a general,
detached academic writing style, with a substantial concentration of
humanities texts, a minimal representation from social sciences, and
the inclusion of nearly all STEM texts.

This study represents a novel exploration of the emotional
dimensions of Romanian academic writing, a field that has been
largely neglected in prior research. By using the bilingual ROGER
corpus, the first to comprehensively capture the state of university
academic writing in Romania, we offer unique insights into the
interplay between language, emotion, and academic conventions. The
original dataset enables a bilingual comparative approach that
highlights cross-linguistic differences and cultural nuances in
academic discourse. Furthermore, the methodological approach
employed in this research, i.e., integrating LIWC for automated
emotional analysis, represents a groundbreaking advancement in
Romanian academic writing studies. Unlike previous research, which
focused primarily on structural or rhetorical features, this study
introduces the psychological dimension by capturing the emotional
persona embedded in student writing. By uncovering significant
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contrasts in emotional expression across languages and disciplines,
our study not only enriches the understanding of Romanian academic
discourse but also contributes to the broader field of multilingual
academic writing. The analysis offers critical insights for developing
culturally sensitive teaching methodologies that address the emotional
needs of students

and linguistic navigating multilingual

academic environments.

5.2 Culturally shaped linguistic features of
Romanian academic writing

The emotional persona of Romanian students’ academic writing
emerges as a distinctive interplay of linguistic markers shaped by
cultural, disciplinary, and contextual influences. Our study identifies
several key features that distinguish Romanian students’ academic
writing in L1 from academic writing in L2 English, drawing on the
analysis of 33 LIWC2015 features and the structural relationships
among these features.

As David’s (2015) comprehensive study on the psychological
profile of Romanians highlights, the culture is characterized by a blend
of emotional restraint, collectivism, and a tendency toward skepticism
and indirect communication. These traits are deeply embedded in
Romanian social norms, influencing academic traditions and
communication styles.

As explained below, this profile is mirrored in students’ academic
writing in Romanian. However, interestingly, when writing in English,
students tend to express a different style, as though they adopt, at least
partly, a different academic persona that struggles to depart from the
Romanian-specific restraint style and embrace a more personal, direct,
and expressive communication, which is in line with Anglo-Saxon
conventions. This difference might illustrate the tension between
culturally and educationally ingrained communication norms and the
need to adapt to global academic standards.

Specifically, the analysis presented in the current study reveals that
Romanian academic writing is characterized by a more formal,
detached style, as evidenced by the significantly lower use of first-
person pronouns compared to English texts. This trend reflects
broader cultural norms in Romania, where academic traditions
emphasize objectivity and deference to authority over personal
engagement. In contrast, academic writing in L2 English displays
greater use of personal pronouns and emotionally expressive language,
indicating a shift toward the assertive and individualistic norms of
Anglo-Saxon academic conventions. The random forest model results
highlight the importance of linguistic markers related to personal
concerns, such as “death,” “home,” and “family;” as well as personal
pronouns like “I” and “we” While these features are prominent in
distinguishing between English and Romanian texts, their relative
frequencies suggest a nuanced linguistic style in Romanian academic
writing. For instance, Romanian texts often avoided direct references
to the self, aligning with the cultural emphasis on collective expression
and indirect communication. Network analyses further reveal distinct
patterns of interaction among linguistic features in Romanian
academic texts. Compared to L2 English writing, the Romanian
corpus exhibited fewer connections between linguistic variables,
indicating a less cohesive integration of elements. Key features such as
“discrepancy;” “positive emotions,” and “focus on the present” emerge
as central in shaping the structure of Romanian texts. These features
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serve as bridges, connecting otherwise disparate linguistic markers
and facilitating the transition between ideas. This indicates that
Romanian students rely on nuanced language to maintain flow and
coherence in their writing, despite a generally formal and restrained
emotional tone.

The cluster analysis provides additional insights into the diversity
of writing styles in Romanian versus L2 English. In the English L2
corpus, two distinct clusters emerge: one characterized by a personal
and expressive style and the other by a more formal and structured
approach. The expressive cluster features a higher use of personal
pronouns, positive emotion words, and markers of motivational
drives, reflecting a goal-oriented and engaging tone. This style, often
found in coursework and analytical writing, aligns with Anglo-Saxon
academic norms that encourage individual expression and critical
engagement. Conversely, the formal cluster, associated with research
papers, is marked by higher frequencies of articles, prepositions, and
a focus on past events, indicative of objective analysis and
academic rigor.

In comparison, the Romanian corpus exhibits three clusters,
highlighting greater diversity in writing styles. The first cluster,
marked by emotionally expressive language, shares similarities with
the English expressive cluster but includes a notable emphasis on
negative emotional markers and cognitive processes such as
“discrepancy” and “difference”” This suggests a more reflective and
complex emotional engagement, particularly in less formal academic
contexts like coursework. The second cluster, distinguished by future
orientation and markers of achievement and power, aligns with the
English formal cluster but exhibits stronger motivational themes,
likely reflecting the influence of social sciences and research-oriented
writing. The third Romanian cluster represents a detached and
impersonal style, with low frequencies across most linguistic
categories, reflecting a neutral tone often associated with general-
purpose academic writing.

Such distinctions underscore the influence of cultural norms on
academic writing. While English texts often reflect a balance between
expressiveness and structure, Romanian texts exhibit a stronger
separation between emotional engagement and formal academic
norms. The additional cluster in the Romanian corpus suggests a
transitional stage, where traditional academic expectations coexist
with emerging global influences, creating a broader spectrum of styles.
The comparison highlights the challenges faced by Romanian students
as they adapt to bilingual academic expectations. The expressive styles
in both corpora indicate a shift toward greater emotional engagement
in less formal contexts, while the formal styles reflect ongoing
adherence to disciplinary conventions. By understanding these
patterns, educators can better support students in navigating the
linguistic and cultural complexities of multilingual academic writing.

5.3 Pedagogical implications

Study findings offer several key takeaways for teaching practices
at the university level, particularly in multilingual and multicultural
academic settings. First, the distinct linguistic profiles identified in
Romanian academic writing, ranging from formal and detached styles
to emotionally expressive approaches, highlight the need for
pedagogical strategies that address this diversity. Educators should
recognize and accommodate the influence of cultural norms on
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writing, especially the preference for objectivity and formality in
Romanian academic traditions. Tailored instruction can help students
balance these norms with the more personal and assertive styles
encouraged in English academic writing.

Second, the contrast between the cohesive, highly connected
linguistic networks in English texts and the more segmented structure
of Romanian writing suggests a need for targeted training in
integrating linguistic elements cohesively. Workshops focusing on the
use of connectors, cohesive devices, and argumentation strategies
could bridge this gap, helping students produce writing that aligns
with global academic expectations while maintaining their unique
cultural perspective.

Finally, the findings on emotional personas in writing provide an
opportunity to incorporate discussions of voice, tone, and audience
into writing curricula. By encouraging students to explore how
emotional engagement enhances clarity and persuasiveness in their
texts, educators can encourage greater confidence in navigating
different academic conventions. Addressing these issues explicitly in
coursework could enable students to adapt their writing more
effectively across genres, disciplines, and cultural contexts.

In sum, our research highlights the importance of a nuanced,
culturally informed approach to teaching academic writing at the
university level. By leveraging these insights, educators can support
Romanian students in developing versatile, internationally competitive
writing skills while respecting and integrating their linguistic and
cultural heritage. This dual emphasis ensures that students are not
only prepared to meet international academic standards but are also
empowered to contribute their unique voices to the broader
academic conversation.

5.4 Study limitations and prospects for
future research

Given the dual challenges posed by Romania’s socio-historical
context and the demands of multilingual academic writing, the
current study sought to build on a critical gap in understanding how
emotional personas are reflected in student writing. However, the
topic of emotional persona in academic writing is complex, and as
with any study, our research is not without its limitations, which
present opportunities for further exploration and development.

First, certain methodological shortcomings warrant further
exploration. In this regard, the data was limited to a sample of
Romanian students from nine universities — all state institutions —
which may affect the generalizability of the findings to other cultural
or linguistic contexts or even to the population of Romanian
university students. The ROGER corpus already offers broad
coverage, but the sample could not be considered nationally
representative. Similarly, our dataset was marked by several class
imbalances, which could have introduced a confounding effect in all
our findings, especially those related to network and cluster analysis.
Moreover, the recoding process of the genre and discipline variables
did not involve multiple raters or a rigorous methodology, which
could have impacted the quality of the new classes.

To address these methodological challenges, replication studies and
efforts to refine variable control are needed. Moreover, future studies
could expand the scope to include students from different linguistic
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backgrounds, allowing for a more comprehensive understanding of how
emotional personas are expressed across different languages and
academic traditions. LIWC2015 could provide the technical means to
extend the current research to a multilingual, intercultural context,
revealing valuable insights into the emotional and cognitive aspects of
academic writing. However, its closed-vocabulary nature may overlook
some of the more nuanced or context-specific elements of student
writing. Future research could also explore how open-vocabulary
approaches, which allow for analyzing emergent linguistic patterns,
could complement the findings based on LIWC dictionaries, which
follow a list of predefined linguistic features.

Second, the main goal of the current study was to understand
whether different emotional personas are present in Romanian versus
English academic writing and whether discipline- and genre-specific
linguistic patterns exist. This research topic, while valuable, opens the
door to numerous related questions. For instance, while our study
focused on Romanian students’ one-time written academic discourse,
future research could explore how emotional personas evolve over
time. Thus, a longitudinal perspective could bring a deeper
understanding of how academic writing skills — and the emotional
personas embedded within them - develop as students advance
through their academic careers. An additional valuable question
would be whether tailored pedagogical approaches could help
students refine their emotional personas in academic writing and
whether such refinements could foster improved communication,
critical thinking skills, motivation, or cultural adaptability.

6 Conclusion

This study sheds light on the emotional and cognitive
characteristics of Romanian (L1) and English (L2) student
writing, revealing significant cross-linguistic, as well as
discipline- and genre-specific patterns. By leveraging the
LIWC2015 tool alongside machine learning and network analysis,
we identified distinct linguistic profiles in the Romanian and
English corpora. These results might suggest the role of the
second language (L2) cultural norms in shaping academic writing
and emotional expression. Our findings contribute to a deeper
understanding of the complex interplay between psycholinguistic
and cultural factors, offering valuable insights for educators and
researchers in multilingual academic settings.
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EFL learners’ motivation and
acceptance of using large
language models in English
academic writing: an extension of
the UTAUT model

Qingran Wang*

School of Foreign Studies, China University of Political Science and Law, Haidian, Beijing, China

Large language models (LLMs), represented by ChatGPT, are one of the most
significant technological breakthroughs in generative Al and have begun to be applied
in EFL writing instruction. The advent of LLMs presents both opportunities and
challenges for EFL learners, underscoring the importance of empirical evidence on
their motivation and acceptance of using LLMs in learning English academic writing.
This study recruited 238 participants who had completed one semester of training
in using LLMs for business-related English academic writing. Participants answered
question items based on the L2 Motivational Self System and the Unified Theory of
Acceptance and Use of Technology (UTAUT). Partial least squares structural equation
modeling (PLS-SEM) was employed to examine the structural relationships between
the variables of motivation, region, previous learning experience, and the UTAUT
model. Additionally, the moderating effect of motivation on the relationship between
the four UTAUT determinants, behavioral intention, and use behavior was tested. The
results show that performance expectancy and social influence significantly affect
learners’ behavioral intention to use LLMs. Moreover, motivation proved to be a key
factor in shaping both behavioral intention and actual use behavior, highlighting its
crucial role in the adoption of technology for learning English academic writing.

KEYWORDS

large language models (LLMs), academic writing, motivation, unified theory of
acceptance and use of technology (UTAUT), EFL courses

1 Introduction

The integration of advanced technologies in education has significantly transformed how
students approach learning, particularly in fields like business-related English academic
writing (Xu and Wang, 2024a). One notable development is the advent of large language
models (LLMs) such as OpenAl's GPT series, which have shown immense potential in
assisting learners by generating coherent text, providing real-time feedback, and improving
the overall quality of written work (Liu and Ma, 2024; Su et al., 2023; Lu et al., 2024). At the
same time, accelerated urbanization in China has fueled rapid economic growth but also
exacerbated educational disparities between urban and rural areas (Zhang, 2017). This divide
is evident in the varying English proficiency levels of English as a Foreign Language (EFL)
learners in Chinese universities (Murray et al., 2023). To address these disparities, UNESCO
advocates for the use of artificial intelligence (AI) to promote educational equity by catering
to diverse learner needs and fostering inclusive education (Holmes and Miao, 2023). However,
while the application of LLMs in English as a Foreign Language (EFL) learning contexts holds
great promise, the factors influencing the acceptance and adoption of these tools by Chinese
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rural and urban EFL learners in higher education, particularly in
academic writing, remain underexplored.

This study addresses this gap by investigating the factors
influencing the adoption of LLMs for learning business-related English
academic writing among Chinese rural and urban EFL learners. These
factors include motivation, regional background, previous learning
experience, performance expectancy, effort expectancy, social
influence, and facilitating condition, with the Unified Theory of
Acceptance and Use of Technology (UTAUT) model proposed by
Venkatesh et al. (2003) serving as the theoretical foundation. The
UTAUT model is the leading framework used by academia to explore
users’ acceptance of technology (Wu et al, 2019), considering
performance expectancy, effort expectancy, social influence, and
facilitating conditions as key predictors of technology acceptance.
These variables are particularly useful in understanding how students
perceive and utilize digital tools for EFL learning (Guggemos et al,
2020; Hsu, 2023; Menon and Shilpa, 2023; Grassini et al., 2024). To
expand the model’s explanatory power, motivation is introduced as
both a predictor and a moderating variable, while students’ region and
previous learning experiences (including whether they have ever taken
computer courses and their streams in high school between science
and arts) are also included as predictor variables.

The research was conducted at a prestigious university in
Beijing, involving 238 undergraduate students enrolled in Business
English Writing course. The course aimed to enhance students’
academic writing skills in business studies by using LLMs for tasks
such as register analysis, lexico-grammatical analysis, paraphrasing,
text evaluation, generating written corrective feedback, as well as
data analysis and reporting. A survey was administered to assess
learners’ motivation, performance expectancy, effort expectancy,
social influence, facilitating condition, behavioral intention, and
behavior use concerning LLMs adoption, and the data were analyzed
using Partial Least Squares Structural Equation Modeling
(PLS-SEM).

Based on the UTAUT theory, this study proposes an analytical
framework for examining the factors influencing Chinese EFL learners’
acceptance of LLMs in business academic writing. This theoretical
framework is applicable for a comprehensive and objective investigation
of the impact of new technologies on student agency in technology-
enhanced language learning courses and can serve as a reference for
subsequent researchers conducting further analyses in related fields.
Additionally, unlike business English courses in other Asian countries,
business English courses in Chinese universities tend to be larger in
size, with class sizes typically ranging from 40 to 50 students (Wang and
Xu, 2023). Moreover, within the same classroom, students come from
both underdeveloped regions (such as county-level cities or rural areas)
and developed regions (such as municipalities or prefecture-level
cities). The significant wealth gap between students’ families may lead
to considerable differences in their motivations for learning English
and their acceptance of new technologies. Furthermore, their prior
exposure to computer courses during high school, along with the
distinction between arts and science streams, may further amplify
these differences. Therefore, this study can provide empirical insights
for large EFL writing courses with significant background diversity.
This study is structured into six sections: Section 1 introduces the
research background, significance, and both theoretical and practical
implications; Section 2 reviews the literature on the UTAUT model,
motivation, and LLMs; Section 3 presents the hypotheses of the study;
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Section 4 describes the data and research methods; Section 5 analyzes
and discusses the statistical results; and Section 6 concludes the study.

2 Literature review

2.1 The UTAUT model and its application in
technology-enhanced writing courses

The UTAUT model is a comprehensive framework that integrates
elements from the Technology Acceptance Model (TAM), developed by
Fred Davis (1989), and seven other models: the Theory of Reasoned
Action, the Motivational Model, the Theory of Planned Behavior, a
combined Theory of Planned Behavior/Technology Acceptance Model,
the Model of Personal Computer Use, the Diffusion of Innovations
Theory, and Social Cognitive Theory (Venkatesh et al., 2003). The UTAUT
model aims to predict user acceptance of technology by considering
various factors and individual differences, including four core variables:
performance expectation, effort expectation, social influence, and
facilitating conditions, along with moderating variables that affect these
core variables. The constructs of the UTAUT model offer valuable insights
into how these factors influence technology adoption in educational
settings, particularly in the technology-enhanced writing courses.

One significant application of the UTAUT model in writing
courses is its role in predicting students’ acceptance of digital writing
tools. Research indicates that performance expectancy significantly
influences students’ intentions to use writing software (Zeng, 2019). For
instance, a study by Grassini et al. (2024) revealed that students who
believed using technology would enhance their writing skills were
more likely to engage with generative Al tools. This suggests that
educators can foster technology acceptance by highlighting the benefits
of writing tools in improving students’ academic performance. Effort
expectancy, which refers to the perceived ease of use, is another crucial
factor in the adoption of technology in writing courses (Guggemos
etal,, 2020). Studies have shown that when students find digital tools
intuitive and user-friendly, their willingness to utilize these resources
increases (Budhathoki et al, 2024). This aligns with findings by
Ferdousi (2022), who noted that simplifying the interface of writing
software led to higher student engagement and satisfaction. Therefore,
it is essential for educators to select and implement tools that minimize
complexity to encourage their use in writing instruction. Social
influence, which reflects the impact of peers and instructors on
technology adoption, also plays a vital role in writing courses
(Guggemos et al., 2020). This suggests that educators’ attitudes towards
technology can significantly affect students’ perceptions and willingness
to engage with digital writing resources. By actively promoting the
integration of technology in writing courses, educators can create a
supportive environment that fosters student engagement. Facilitating
conditions, encompassing the resources and support available for
technology use, are critical in the UTAUT framework as well (Hsu,
2023). Studies have shown that adequate access to technological
resources, such as computers and internet connectivity, directly affects
students’ ability to engage with digital writing tools (Menon and Shilpa,
2023). This support is particularly vital in diverse classrooms where
students may have varying levels of technological proficiency.

Moreover, the UTAUT model’s emphasis on behavioral intention
and use behavior allows for a nuanced understanding of how students
interact with technology in writing contexts. Lin and Lai (2019)
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suggested that the limited ability of behavioral intention to predict
actual use of educational technology might be due to the moderating
influence of users’ self-regulation, with motivation being a key
element of this self-regulation (Baumeister et al, 2007). This
relationship underscores the importance of addressing motivational
factors in technology adoption, as motivated students are more likely
to integrate digital tools into their writing processes.

In conclusion, the application of the UTAUT model in technology-
enhanced writing courses provides valuable insights into the factors
influencing technology acceptance. By focusing on constructs such as
performance expectancy, effort expectancy, social influence, and
facilitating conditions, educators can better understand and facilitate
students’ engagement with digital writing tools. However, Menon and
Shilpa (2023) suggested that the predictive power of the UTAUT
variables is influenced by context. Thus, exploring its application in the
context of LLMs is important. This study utilizes the UTAUT model to
gain a better understanding of EFL learners’ acceptance of LLMs for
learning business-related English academic writing.

2.2 Motivation as a predictor and
moderator in the UTAUT model

Educational disciplines have highlighted the critical role of
learners’ motivation, as it directly affects their academic
performance, facilitates the transfer of acquired knowledge, and
reinforces their persistence in learning (Stroet et al, 2015).
Moreover, motivation plays a key role in language acquisition, being
closely associated with learners’ attitudes toward language learning
and significantly influencing their efforts (Gardner, 2006; Wu, 2022).
Research also indicates that motivation directly impacts users’
intentions to adopt technology in educational settings. For example,
Davis et al. (1992) suggested that intrinsic motivation significantly
shapes users’ perceptions of usefulness and ease of use—core
components of the UTAUT framework. This finding is supported by
Hsu (2023), who found that students with higher intrinsic motivation
were more likely to perceive educational technologies as beneficial,
thereby increasing their behavioral intention to use them.

Rafiee and Abbasian-Naghneh (2021) emphasized that learners’
motivation should be included as a key factor in any research model
within the field of education. Additionally, motivation has been
recognized as a critical variable in explaining individuals’ use of
information technology (Roca and Gagné, 2008; Liu et al., 2024).
Beyond serving as a predictor, motivation also acts as a moderator
within the UTAUT model. For instance, Hsu (2023) found that
motivation strengthens the relationship between social influence and
EFL learners’ intention to use LMOOCs. When learners are motivated,
they are more responsive to social recommendations about technology
use, suggesting that motivation amplifies the effects of the social
influence construct in the UTAUT framework.

Based on the above research, understanding the role of motivation
enhances insights into user intention and behavior regarding
technology adoption in educational settings. Therefore, we incorporate
motivation as both a predictor and a moderating variable within the
UTAUT model. This approach measures the impact of motivation on
EFL learners’ intention and behavior in using LLMs for learning
business-related English academic writing, as well as its moderating
effects within the model.
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2.3 LLMs and their application in teaching
and learning academic writing

The advent of LLMs, such as OpenAT’s GPT series and ERNIE
Bot, has transformed the educational landscape, particularly in the
teaching and learning of academic writing. These models harness vast
amounts of text data to generate coherent and contextually relevant
content, thereby providing valuable tools for students and educators
alike. One of the most significant advantages of using LLMs in
teaching and learning academic writing is their ability to offer
immediate feedback. Studies have shown that real-time feedback can
enhance students’ academic writing skills by providing insights into
the content, organization, vocabulary, grammar, syntax, cohesion, and
mechanics of their writing (Xu and Wang, 2024a). For instance, LLMs
can complement teacher assessment, which fosters a more iterative
writing process (Lu et al., 2024). This interactive approach encourages
students to engage with their writing actively, ultimately leading to
better outcomes (Su et al., 2023).

Moreover, LLMs can serve as personalized writing assistants,
catering to individual learning needs. Research indicates that
ChatGPT is a valuable tool for learners at various proficiency levels to
receive effective internal feedback (Tam, 2024). By adapting to the
user’s writing style and providing specific suggestions, LLMs can help
students develop their unique voices while adhering to academic
conventions (Xu and Wang, 2024b). This personalization is
particularly beneficial in diverse classrooms where students may have
varying levels of experience and expertise in writing. In addition,
LLMs can enhance the writing process by assisting students in
generating ideas and structuring their arguments. By querying an
LLM, students can receive suggestions for relevant topics, thesis
statements, arguments, counterarguments, and even outlines for their
papers. This capability is especially useful for novice writers who may
struggle with the initial stages of the academic writing process (Su
et al., 2023). By streamlining the brainstorming phase, LLMs can
reduce writing anxiety, allowing students to focus more on
content development.

However, the use of LLMs in teaching and learning academic
writing is not without challenges. Concerns have been raised about
the potential for academic dishonesty (Rudolph et al., 2023; van Dis
etal,, 2023), particularly as students might over-rely on Al-generated
content, thereby undermining their critical and creative thinking
during the writing process (Barrot, 2023). To mitigate this risk,
educators must emphasize the importance of critical thinking and
originality in writing. Integrating LLMs into the curriculum should
involve discussions about ethical use and the role of these tools as aids
rather than crutches. Furthermore, while LLMs are powerful, they are
not infallible. Issues such as biases in training data and the
hallucination problems necessitate careful consideration and oversight
in their application (OpenAl, 2022; Thorp, 2023; Barrot, 2023; Xu and
Wang, 2024b). Educators must remain vigilant and guide students in
critically evaluating the outputs of LLMs, fostering a mindset of
discernment in the use of technological tools.

In conclusion, the application of LLMs in teaching and learning
academic writing presents both opportunities and challenges. While
previous studies have employed the TAM model to explore EFL
learners’ acceptance of LLMs in informal digital learning of English
(Liu and Ma, 2024), to the best of our knowledge, there is limited
research that has utilized the UTAUT model to analyze EFL learners’
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acceptance of LLMs in learning business-related English academic
writing, as well as the direct and moderating effects of motivation
within the UTAUT model.

3 Hypotheses
3.1 Performance expectancy

Performance expectancy is the extent to which an individual
believes that using a specific technology enhances their ability to
perform tasks or achieve objectives (Venkatesh et al., 2003). It
influences a person’s intention to adopt that technology (Kumar and
Bervell, 2019). In academic settings, performance expectancy plays a
crucial role in determining the adoption of a particular technology
(Budhathoki et al., 2024). In this research, performance expectancy
refers to the belief among Chinese university students that using LLMs
will improve their academic writing skills in business studies. Based
on this, we hypothesize:

RH1I: EFL learners performance expectancy towards using LLMs
would significantly affect their behavioral intention to use it.

3.2 Effort expectancy

Effort expectancy refers to the extent to which an individual
perceives a particular technology as easy to use and requiring minimal
effort (Venkatesh et al., 2003). It influences a person’s intention to
adopt that technology (Guggemos et al., 2020). In this study, effort
expectancy represents the belief among students in Chinese higher
education that LLMs are easy to use and require little effort. Based on
this, we hypothesize:

RH2: EFL learners’ effort expectancy towards using LLMs would
significantly affect their behavioral intention to use it.

3.3 Social influence

Social influence refers to the extent to which an individual feels
that important people in their life believe they should use a particular
technology (Venkatesh et al., 2003). In this study, social influence
pertains to how much students in Chinese universities believe that
their peers, teachers, and other influential figures in their social
network encourage them to use LLMs. Based on this, we hypothesize:

RH3: EFL learners’ social influence towards using LLMs would
significantly affect their behavioral intention to use it.

3.4 Facilitating conditions

Facilitating conditions refer to the extent to which individuals
believe they have the necessary resources and support to use a
particular technology effectively (Venkatesh et al., 2003). Studies have
shown that facilitating conditions influence students’ intentions to
adopt new technologies (Kumar and Bervell, 2019; Hsu, 2023). In this
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study, facilitating conditions refer to how much students believe they
have sufficient access to LLMs, along with the knowledge and
resources required to use them effectively in their learning. Based on
this, we hypothesize:

RH4: EFL learners’ facilitating conditions towards using LLMs
significantly affect their use behavior.

3.5 Behavioral intention

Previous research indicates that behavioral intention has a
positive, direct, and significant effect on technology usage behavior
(Sumak and Sorgo, 2016; Budhathoki et al., 2024). This study
suggests that performance expectancy, effort expectancy, and social
influence directly and positively influence behavioral intention,
which in turn positively affects usage behavior. Based on this,
we hypothesize:

RH5: EFL learners’ behavioral intention towards using LLMs
would significantly affect their use behavior.

3.6 Motivation

Rafiee and Abbasian-Naghneh (2021) highlighted the importance
of including learners’ motivation as a key factor in any research model
in the field of education. Moreover, motivation has been identified as
a crucial factor in understanding individuals’ use of information
technology (Roca and Gagné, 2008; Liu et al., 2024). In addition to
being a predictor, motivation also functions as a moderator within the
UTAUT model (Hsu, 2023). Based on this, we hypothesize:

RH6: EFL learners’ motivation significantly affects their behavioral
intention towards using LLMs.

RH7: EFL learners’ motivation significantly affects their LLMs
use behavior.

RHS8: EFL learners’ motivation has a significant moderating effect
on the relationship between the variables of UTAUT in
LLMs settings.

3.7 Other factors

Due to the differences between business English courses in
Chinese higher education and those in other countries and regions—
particularly in terms of large class sizes and significant variations in
both students’ family economic backgrounds and previous learning
experiences in high school (Wang and Xu, 2023)—we expanded the
UTAUT model by including variables such as students’ region
(whether they come from developed areas like municipalities or
prefecture-level cities, or less developed areas like county-level cities
or rural regions), as well as their previous learning experiences (such
as whether they have taken computer courses and their high school
focus on science or arts), as predictor variables. Based on this,
we hypothesize:
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RHY: EFL learners’ regional background significantly affects either
their behavioral intention or use behavior regarding LLMs.

RH10: EFL learners’ computer experience significantly affects
either their behavioral intention or use behavior regarding LLMs.

RH11: EFL learners’ high school stream significantly affects either
their behavioral intention or use behavior regarding LLMs.

4 Data and methods

This study recruited 238 first-year undergraduate students from
the School of Business at a prestigious university in Beijing to
participate in a survey regarding their motivation and acceptance of
LLMs in the Business English Writing course. The course aims to
enhance EFL learners’ English academic writing skills in the field of
business through nine dimensions of assessment (vocabulary,
grammar, orthographical control, genre format, cohesion & coherence,
strategic competence, sociolinguistic competence, intercultural
competence, and business knowledge) proposed by Wang and Fan
(2020). In the course, we introduced participants to various LLMs to
demonstrate their application methods and effects in business-related
English academic writing, asking students to utilize them in their
academic writing practice. Table 1 provides information about the
writing module, teaching objectives, teaching methods, and the
LLM:s used.

In this study, we used SurveyMonkey to administer a questionnaire
to 242 students enrolled in the Business English Writing course to
investigate their motivation and acceptance of LLMs for learning
English academic writing in the field of business, as well as their
regional backgrounds and prior learning experiences. In the
questionnaire, we explained the purpose of the study to the students,
informing them that participation was completely voluntary and that
they could withdraw at any time. Not participating or withdrawing
would not affect their course grades. Ultimately, four students opted
out of the survey, resulting in 238 valid responses. Throughout the
research process, participants’ identities were kept confidential.

This study used the key motivational factors proposed by Taguchi
et al. (2009) to measure EFL learners’ motivation toward LLMs in
learning business-related English academic writing. These factors
include integrativeness, instrumentality, attitudes, and two criterion
measures, namely language choice preference and the learners’
intended learning effort. Based on previous research (Venkatesh et al.,
2003; Hsu, 2023), we incorporated motivation as a key latent variable
into the UTAUT model and proposed the theoretical model for this
study, as shown in Figure 1. This model proposes that behavioral
intention serves as a crucial mediator between constructs such as
motivation, performance expectancy, effort expectancy, social
influence, and use behavior. Additionally, motivation, facilitating
conditions, regional background, computer learning experience, and
high school stream directly influence the use behavior, indicating that
both psychological factors and external conditions play a key role in
technology adoption. PLS-SEM was applied as the statistical
technique to explore the structural relationships among variables.
Furthermore, motivation was used as a moderating variable in the
relationships between performance expectancy and behavioral
intention, effort expectancy and behavioral intention, social influence

Frontiers in Psychology

71

10.3389/fpsyg.2024.1514545

and behavioral intention, as well as facilitating conditions and
use behavior.

4.1 Participants

We conducted this survey in the Business English Writing class at
a prestigious university in Beijing, involving students from four
business majors: finance, economics, business administration, and
international business. A total of about 238 students participated in
the experiment. Of the participants, roughly 60% came from
developed regions of China, while around 40% were from
underdeveloped regions. Additionally, around 16% had taken
computer courses in high school, while the remaining 84% had not.
Regarding their high school streams, about 25% were in the art
stream, around 59% were in the science stream, and approximately
16% did not differentiate between the arts and science streams. All
students participated voluntarily and were assured that the survey
results would be used solely for academic research. All students
participated voluntarily and were assured that the survey results
would be used solely for academic research.

4.2 Measures

This study applied the L2 Motivational Self-System proposed by
Taguchi et al. (2009) and the UTAUT model developed by
Venkatesh et al. (2003) to measure Chinese EFL learners’ motivation
and acceptance of using LLMs in English academic writing for
business studies. To better fit the scope of this research, we revised
the motivation-related question items based on the English
Learning Motivation Questionnaire (ELMQ) developed by Taguchi
et al. (2009). Additionally, the UTAUT items were developed
following studies by Venkatesh et al. (2003) and Hsu (2023).
Specifically, 9 items assessed participants’ motivation (e.g., ‘Even if
it’s not required, I'm willing to use LLMs to learn business-related
English academic writing)). In the UTAUT model, five items
evaluated participants’ performance expectancy of LLMs (e.g., ‘I
find LLMs to be useful for learning business-related English
academic writing’), and three items examined their effort
expectancy (e.g., ‘I find LLM:s for learning business-related English
academic writing flexible and easy to use’). Three items measured
participants’ social influence regarding LLM use (e.g., T would use
LLMs for learning business-related English academic writing if my
peers recommended it to me’), and three items assessed the
facilitating conditions (e.g., “There is adequate training on the use
of LLMs for learning business-related English academic writing in
my university’). Finally, participants’ behavioral intention was
measured with two items (e.g., T plan to use LLMs for learning
business-related English academic writing’), and behavior use was
assessed with two items (e.g., T would enjoy using LLMs for
learning business-related English academic writing.).

The questionnaire utilized a 6-point Likert scale, which included
the categories: strongly agree, agree, slightly agree, slightly disagree,
disagree, and strongly disagree. The composite reliability for each
construct was above 0.7, confirming the reliability of the items (Fornell
and Larcker, 1981a). To ensure that students understood the
questionnaire accurately and to guarantee its validity, we first
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TABLE 1 LLMs-assisted instruction in the Business English Writing course.

Module Teaching objectives

Analysis of texts on the Develop students’ register awareness in English academic

same business topic writing within the field of business, and enhance their
across different language | understanding of the differences in word and sentence

registers styles between formal and informal English.

10.3389/fpsyg.2024.1514545

Teaching method LLMs!
Use LLMs to generate two essays on the same business topic,

one in a formal style and one in an informal style. Arrange

group discussions for students to summarize the similarities = ERNIE Bot;

and differences between the two essays. Additionally, ChatGLM; Kimi
compare these essays with their own writings to reflect on

issues related to the language registers of their essays.

1. Enable students to master keywords and phrases related
Analysis of words,
to specific business topics, as well as commonly used
phrases and expressions

Based on the writing topic and type, design different

2. Help students more precisely identify areas for
corrective feedback
improvement and reflect on their writing.

expressions related to case report writing. prompts to guide LLMs in generating commonly used ERNIE Bot;
related to specific
2. Help students express their viewpoints more clearly and | words, phrases, and expressions related to specific business ChatGLM; Kimi
business topics and case
logically in English academic writing within the field of | topics and case report writing.
report writing
business.
Encourage students to use newly acquired English
vocabulary, phrases, and common expressions to Design different prompts based on teaching tasks to make
Paranh paraphrase existing simple paragraphs. By expanding and LLM:s generate commonly used vocabulary related to ERNIE Bot;
araphrase
deepening the existing information in the paraphrase relevant business topics, as well as original and paraphrased = ChatGLM; Kimi
exercise, help students better master English academic paragraphs for practice.
writing in the field of business.
By guiding students in designing different prompts,
1. Guide students in using LLMs for self-assessment and
Evaluating text & encourage them to use LLMs to evaluate their writing and
to receive detailed written corrective feedback. ERNIE Bot;
providing written obtain written corrective feedback on aspects such as

ChatGLM; Kimi
vocabulary, grammar, spelling, structure, coherence, and

originality.

By guiding students in designing different prompts,

they have learned.

Data Analysis and Guide students in using LLMs to analyze relevant data and ERNIE Bot;
encourage them to use LLMs to extract data from text,
Reporting present statistical results while writing case reports. ChatGLM; Kimi
reform data, classify and score text, extract sentiment, etc.
By systematically reviewing the above teaching modules, By combining the activities of writing exercises, peer ERNIE B
ot;
Wrap-up students will gain a better understanding of the content feedback, and teacher feedback, enhance students’ ability to
ChatGLM; Kimi

use LLMs in business English academic writing.

"We have incorporated three LLMs—ERNIE Bot, ChatGLM, and Kimi—into classroom teaching. Developed by leading Chinese high-tech companies, these LLMs represent the cutting edge of

LLM development in China.

translated the questionnaire into Chinese and then back-translated it
into English. Finally, we distributed the Chinese version of the
questionnaire to participants via SurveyMonkey.

4.3 Data analysis

This study used Partial Least Squares Structural Equation
Modeling (PLS-SEM) to conduct structural equation analysis.
According to Hair et al. (2021), the advantages of PLS-SEM are as
follows: (1) PLS-SEM can handle small sample sizes and
non-normal data distributions effectively, making it suitable for
exploratory research where large samples may not be feasible; (2)
PLS-SEM emphasizes maximizing explained variance in the
dependent constructs, which is beneficial for predictive modeling
and understanding relationships in complex models; (3) PLS-SEM
can effectively model both reflective and formative constructs,
allowing for a more nuanced understanding of how different types
(4) PLS-SEM is
multicollinearity issues compared to traditional covariance-based

of variables interact; less sensitive to
SEM methods, making it a good choice when predictors are highly

correlated; and (5) The output from PLS-SEM is relatively
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straightforward, enabling researchers to easily interpret path
their which
communicating findings.

coefficients and significance, aids in

Additionally, PLS-SEM is particularly useful for examining
developing theories due to its higher statistical power (Hair et al.,
2019). Therefore, this study adopted SmartPLS 4.0 for PLS-SEM
analysis. The specific analysis steps were as follows: First, we assessed
the overall reliability of the proposed model using R?* and evaluated
the reliability of the constructs using composite reliability (CR). Next,
we employed the PLS-SEM algorithm in the software to estimate the
path coeflicients between variables and the moderating effect of
motivation. Finally, we used bootstrapping to evaluate the confidence
intervals and significance levels of the path coeflicients, determining
whether the path coefficients in the model were significant and
providing the relevant p-values.

To assess the potential presence of common method bias (CMB)
in our data, we employed Harman’s single-factor technique (HSF), a
widely used method for detecting CMB issues. The results of the
exploratory factor analysis (EFA) showed that the first factor
accounted for 38.53% of the total variance in the dataset. According
to the guidelines in the literature, a “total variance explained” by the

first component (or factor) extracted below 50% typically suggests that
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FIGURE 1
The proposed research model.

common method bias is not a serious concern (Podsakoff et al., 2003;
Kock, 2020). Therefore, based on this result, we conclude that the
dataset does not exhibit significant common method bias.

5 Results and discussion

Before analyzing the PLS-SEM results, it is crucial to verify the
reliability and validity of the proposed research model. Table 2
provides the model and construct fit measures for the proposed
model, focusing on R?> and SRMR values to evaluate the model’s
predictive power, as well as Cronbach’s @, Composite Reliability
(rho_c), and AVE to assess the reliability of the constructs. As
shown in Table 2, The R? values for behavior intention (0.55) and
use behavior (0.55) are relatively high, meaning that the UTAUT
model explains a substantial portion of the variance in these
constructs (Hair et al., 2011). The Standardized Root Mean
Residual (SRMR) value of the proposed model is 0.07, which
indicates that the model’s predicted relationships closely match
the observed data (Schermelleh-Engel et al., 2003). The R* and
SRMR values demonstrate that the UTAUT model provides a
strong explanation for participants’ intentions to use and actual
usage of LLMs in learning English academic writing. This suggests
that key factors such as performance expectancy, effort expectancy,
social influence, and motivation strongly predict both the
likelihood of participants forming intentions to use LLMs and
their actual usage.

To assess convergent validity, Cronbach’s a, construct reliability
(CR), and average variance extracted (AVE) were computed. A
generally accepted rule is that a Cronbach’s « of 0.7-0.8 indicates an
acceptable level of reliability, while 0.8-0.9 indicates an ideal level
(Tavakol and Dennick, 2011). All of our constructs meet this criterion,
which means that they exhibit good internal consistency. Furthermore,
previous studies suggest that a CR of 0.6 or higher (Fornell and
Larcker, 1981b) and an AVE of 0.5 or higher (Hair et al., 2010) are
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considered acceptable. As presented in Table 2, the AVEs for the seven
latent constructs ranged from 0.50 to 0.84, meeting or exceeding the
threshold, and the CR values for all constructs ranged from 0.70 to
0.91, exceeding the recommended value. These results confirm
convergent validity and indicate good internal consistency for the
constructs of the proposed model.

In addition, we calculate the Heterotrait-Monotrait ratio (HTMT)
for motivation and UTAUT factors to assess discriminant validity
between similar and different indicators. To establish discriminant
validity, HTMT values must be lower than the threshold value of 0.90
(Gold et al,, 2001; Teo et al,, 2008). As shown in Table 3, all values are
below 0.86. Furthermore, we calculated HTMT inference using
bootstrapping with 5,000 subsamples. If the resulting interval is below
1, discriminant validity is confirmed (Henseler et al, 2015;
Hernandez-Perlines and Mancebo-Lozano, 2016). Our results also
meet this criterion.

After confirming the fit of the proposed model, structural
modeling was used to examine the relationships among the variables.
As shown in Table 4, the findings of PLS-SEM reported that
performance expectancy (Bperformance expectancy= 0-29, p = 0.002) and
social influence (Bsocial mfivence = 0.22, p=0.003) significantly
influence EFL learners’ behavioral intention to use LLMs in business
academic writing. However, effort expectancy (BEgors Expectancy =
0.03, p = 0.588) was not statistically significant. Moreover, participants’
behavioral intention (SBpenavioral intention= 048, p = 0.000) significantly
influences their use behavior, while facilitating conditions
(Bracititating condition = —0.06, p=0.388), regional background
(Bregional backgrouna = 0.12, p=0.153), computer experience
(Beomputer experience = —0.05, p=0.692), and high school stream
(Bhigh school stream=—0.12, p = 0.417) were not significantly associated
with use behavior.

Our findings are partially in line with the studies by Guggemos
etal. (2020). In their study, performance expectancy, effort expectancy,
and social influence were strong predictors of users’ intention to use
digital tools in academic writing classes. However, this study found
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that performance expectancy and social influence remain significant
predictors of EFL learners’ intention to use LLMs in academic writing
courses, while the variable of effort expectancy was not. The possible
explanation for this discrepancy may be related to the career planning
and development of undergraduate students in Chinese universities.
For most undergraduate students majoring in business in China,
obtaining a master’s degree or higher is required to secure better
career development opportunities. Moreover, English academic
writing ability is crucial for Chinese business undergraduates to
qualify for a recommendation-based graduate admission or to

TABLE 2 Model and construct fit.

Fit measures Endogenous construct

R BI =0.55; UB =0.55
SRMR 0.07
Construct reliability and validity

Construct Cronbach a CR (rho_c) AVE
Motivation 0.87 0.90 0.51
Performance Expectancy 0.87 0.91 0.67
Effort Expectancy 0.81 0.88 0.72
Social Influence 0.81 0.88 0.66
Facilitating Condition 0.80 0.70 0.50
Behavioral Intention 0.71 0.87 0.77
Use Behavior 0.82 0.91 0.84

TABLE 3 Heterotrait---Monotrait ratio (HTMT).

10.3389/fpsyg.2024.1514545

perform well in the graduate entrance exams (Wang and Xu, 2023).
Therefore, as long as students anticipate that LLMs can help improve
their English writing skills, they are willing to use this generative Al
tool in the learning process, regardless of the effort required.

In this study, performance expectancy significantly influences
users’ behavioral intentions. This aligns with prior research that
investigated students’ intention to adopt generative Al tools using the
UTAUT model (Bin-Nashwan et al., 2023; Budhathoki et al., 2024).
The result indicates that Chinese EFL learners are more likely to use
LLMs if they believe these tools will improve their academic writing
performance. Therefore, in the context of higher education in China,
educators should emphasize the practical benefits of LLMs in
enhancing writing quality and efficiency to foster adoption.

Social influence also has a notable impact, as confirmed by several
studies (Maican et al., 2019; Guggemos et al., 2020; Budhathoki et al.,
2024). The findings suggest that recommendations from peers and
endorsements from instructors influence Chinese EFL learners’ intentions
to use LLMs. Educators can leverage this by fostering a positive social
atmosphere around LLM usage, encouraging peer discussions and
collaborative work that support the adoption of these tools.

However, effort expectancy does not significantly affect behavioral
intention in this study. This finding contradicts previous research
(Guggemos et al., 2020; Kwak et al., 2022), and the possible reason, as
mentioned above, may be related to the current career planning and
development of undergraduate students in China. This study implies
that learners’ perceptions of ease of use are not as critical in this
context. Learners appear to be more focused on the anticipated
performance gains rather than the effort required to use LLMs. As a

Original sample (O) Sample mean (M) 2.5% 5%
Motivation = Behavioral Intention 0.79 0.796 0.58 0.94
Motivation = Effort Expectancy 0.47 0.483 0.29 0.66
Motivation = Facilitating Condition 0.13 0.182 0.10 0.32
Performance Expectancy = Behavioral Intention 0.85 0.856 0.73 0.96
Performance Expectancy = Effort Expectancy 0.77 0.771 0.65 0.86
Performance Expectancy = Facilitating Condition 0.11 0.167 0.08 0.31
Performance Expectancy = Motivation 0.70 0.709 0.51 0.84
Effort Expectancy = Behavioral Intention 0.63 0.630 0.46 0.77
Social Influence = Behavioral Intention 0.83 0.830 0.70 0.93
Social Influence = Effort Expectancy 0.70 0.702 0.54 0.82
Social Influence = Facilitating Condition 0.15 0.191 0.07 0.40
Social Influence = Motivation 0.60 0.612 0.41 0.77
Social Influence = Performance Expectancy 0.80 0.799 0.68 0.88
Facilitating Condition = Behavioral Intention 0.03 0.121 0.03 0.28
Facilitating Condition = Effort Expectancy 0.21 0.236 0.09 0.42
Use Behaviour = Behavioral Intention 0.86 0.867 0.76 0.95
Use Behaviour = Effort Expectancy 0.59 0.594 0.39 0.76
Use Behaviour = Facilitating Condition 0.08 0.137 0.05 0.26
Use Behaviour = Motivation 0.74 0.742 0.56 0.87
Use Behaviour = Performance Expectancy 0.75 0.748 0.63 0.84
Use Behaviour = Social Influence 0.72 0.719 0.50 0.87
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TABLE 4 Path coefficients of PLS-SEM.

10.3389/fpsyg.2024.1514545

TABLE 5 Moderating effect of motivation to variables of UTAUT.

UTAUT p Standard P UTAUT p Standard P
deviation deviation
Performance ExpectancemBehavior Motivation x Performance Expectancy =
0.29%** 0.09 0.002 —0.01 0.07 0.858
Intention Behavior Intention
Effort ExpectancymBehavior Intention 0.03 0.06 0.588 Motivation x Effort Expectancy =
_ ‘ 0.03 0.06 0.616
Social InfluencemBehavior Intention 0.2 0.07 0.003 Behavior Intention
MotivationmBehavior Intention 0.29%%* 0.09 0.001 Motivation x Social Influence = Behavior —0.04 0.06 0.499
Intention
Regional Background=Behavior
Intention 0.12 0.08 0.153 Motivation x Facilitating Condition = 003 0.08 0.674
Use Behavior
Computer ExperiencemBehavior
—0.05 0.14 0.692
Intention
High School StreammBehavior Intenti -0.12 0.15 0.417 . . -

181 Schoo’ Stream™ Denavior ‘ntention using S coefficients, standard deviations, and p-values to report the
Facilitating Condition=Use behavior —0.06 0.07 0.388 statistical significance of these relationships. The results indicated that
Behavior Intention®Use Behavior 0.48%%% 0.09 0.000 motivation does not have a statistically significant influence on the
Motivation=Use Behavior S 0.09 0.000 relationships between the predictors and dependent variables under

examination. Specifically, motivation does not significantly moderate
Regional Background=Use behavior —-0.09 0.08 0.266 . .

the relationships between performance expectancy, effort expectancy,
Computer ExperiencemUse Behavior 0.04 0.10 0.645 social influence, and behavioral intention. Similarly, for facilitating
High School Stream= Use Behavior 0.23 0.25 0.340 conditions, motivation does not significantly moderate its relationship

##% represent the 1% significance level.

result, Chinese educational institutions may not need to invest heavily
in simplifying LLM interfaces or functionality, as perceived benefits
and social influence are more influential factors.

Furthermore, behavioral intention is a strong predictor of actual
LLM usage, aligning with previous studies that emphasize the importance
of intention in technology adoption (Sumal and Sorgo, 2016; Budhathoki
et al, 2024). This implies that once learners have a positive attitude
toward using LLMs, they are highly likely to integrate them into their
academic writing routines. Finally, factors such as facilitating conditions
(e.g., external support systems), regional background, computer
experience, and high school stream do not significantly influence usage,
suggesting that once students form a positive intention, they are inclined
to use LLMs regardless of other factors.

For the effect of participants’ motivation as a predictor of their
behavioral intention and use behavior toward LLMs in learning
business-related English academic writing, as presented in Table 4,
results showed that motivation was a significant factor influencing
both behavioral intention (Byosivation1 = 0.29, p =0.001) and use
behavior (Byosivation2 = 0.33, p = 0.000). Our findings are consistent
with those of Wang and Zhan (2020) and Strzelecki (2023), which
indicate that Chinese EFL learners’ motivation has a significant
influence on both their intention to act and their actual behavior. The
finding suggests that, beyond the traditional UTAUT constructs,
motivation plays a crucial role in predicting how EFL learners engage
with LLMs in learning business-related English academic writing. The
inclusion of motivation aligns with extensions to the UTAUT model,
emphasizing the importance of intrinsic factors like interest and desire
in shaping EFL learners’ technology acceptance. Therefore, educators
should focus on enhancing motivational elements such as autonomy,
competence, and relatedness to encourage students’ adoption of LLMs
in academic writing settings (Hsu, 2023).

This study also aims to explore the moderating effect of motivation
on the variables of the UTAUT model. Table 5 shows the moderating
effect of motivation on various variables within the UTAUT model,
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with actual usage behavior.

The results suggest that motivation does not exhibit moderating
effects on the UTAUT relationships, which may be because its
influence on behavior could be less direct in the context of the model’s
constructs. According to Venkatesh et al. (2003), UTAUT primarily
emphasizes the role of performance expectancy, effort expectancy,
social influence, and facilitating conditions in shaping behavioral
intention and usage behavior. Motivation, while important in
influencing individual intentions and actions, might not significantly
alter how these factors directly influence technology adoption. This
finding was partially echoed in Hsu (2023), which suggests that
individual differences, like intrinsic motivation, might not always have
a strong moderating effect in the face of more dominant predictors.

Table 6 provides a summary of the examination of research
hypotheses, detailing whether each hypothesis was supported or not.
To sum up, performance expectancy, social influence, and motivation
are significant predictors of EFL learners’ behavioral intentions toward
using LLMs in learning business-related English academic writing.
Motivation and behavioral intention significantly influence EFL
learners’ actual use of LLMs in learning academic writing. The effects
of other variables are not significant.

Table 6 provides a summary of the examination of the research
hypotheses, detailing whether each hypothesis was supported. To
summarize, performance expectancy, social influence, and motivation
are significant predictors of EFL learners’ behavioral intentions toward
using LLMs in learning business-related English academic writing.
Motivation and behavioral intention significantly influence EFL
learners’ actual use of LLMs in academic writing. On the other hand,
the effects of other variables are not significant.

6 Conclusion and contribution

This study investigated the factors influencing EFL learners’
adoption of LLMs in learning business-related English academic
writing by applying the UTAUT model and incorporating motivation,
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TABLE 6 Summary of research hypotheses examination.

Research hypotheses Results

RHI: EFL learners’ performance expectancy toward using LLMs Supported
would significantly affect their behavioral intention to it.

RH2: EFL learners’ effort expectancy toward using LLMs would Not
significantly affect their behavioral intention to it. Supported
RH3: EFL learners’ social influence toward using LLMs would Supported
significantly affect their behavioral intention to it.

RH4: EFL learners’ facilitating conditions using toward LLMs Not
would significantly affect their use behavior. Supported
RH5: EFL learners’ behavioral intention toward using LLMs would | Supported
significantly affect their use behavior.

RH6: EFL learners’ motivation significantly affects their behavioral | Supported
intention toward using LLMs.

RH?7: EFL learners’ motivation significantly affects their LLMs use Supported
behavior.

RH8: EFL learners’ motivation has a significant moderating effect Not

on the relationship between UTAUT variables in LLMs settings. Supported
RH9: EFL learners’ regional background significantly affects either Not

their behavioral intention or use behavior regarding LLMs. Supported
RH10: EFL learners’ computer experience significantly affects either = Not

their behavioral intention or use behavior regarding LLMs. Supported
RH11: EFL learners high school stream significantly affects either Not

their behavioral intention or use behavior regarding LLMs. Supported

regional background, and previous learning experiences (computer
experience and high school streams) as key variables. The research
primarily aimed to understand the effects of performance expectancy,
effort expectancy, social influence, motivation, regional background,
and previous learning experiences on both behavioral intention and
actual usage of LLMs among EFL learners in academic writing
contexts. Additionally, the study sought to explore the moderating
effect of motivation on these relationships.

The major findings indicate that performance expectancy and
social influence significantly predict EFL learners’ behavioral
intention to use LLMs in their business-related English academic
writing. Motivation also emerged as a significant predictor of both
behavioral intention and use behavior, confirming its central role in
encouraging the adoption of educational technologies in academic
writing contexts. On the other hand, effort expectancy did not
significantly influence behavioral intention, suggesting that learners
might prioritize the perceived benefits of LLMs over the ease of
using them. Interestingly, the facilitating conditions, which refer to
the availability of resources and support for using LLMs, did not
have a significant effect on learners’ actual use behavior. This could
imply that, in the context of this study, learners already have
adequate access to the resources needed to use LLMs, or that their
motivation and the perceived benefits of the technology outweigh
the importance of external support in learning academic writing.
The moderating role of motivation was not supported by the
empirical evidence, as motivation did not significantly alter the
relationships between key UTAUT variables and behavioral
intention. Moreover, although there are significant differences
among students in terms of regional background and previous
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learning experience, these differences did not significantly impact
their behavioral intention and use behavior.

This study contributes to the literature by providing both
theoretical and practical implications for the use of cutting-edge
technology in EFL writing courses. This study’s theoretical implications,
grounded in UTAUT theory, offer an analytical framework to examine
the factors that influence Chinese EFL learners’ acceptance of new
technology in writing courses. This framework incorporates variables
such as motivation, regional background, and differences in previous
learning experience, which are common in EFL classrooms in Chinese
higher education. It is highly applicable for a comprehensive and
objective study of the agency of Chinese EFL learners in technology-
assisted writing courses and can serve as a reference for researchers
conducting further analysis in related fields.

Equally important, the findings also provide several practical
implications for improving EFL learners’ acceptance of LLMs in
learning academic writing, particularly in the field of business. First,
interventions aimed at increasing performance expectancy and social
influence should be prioritized, as these are key factors driving
learners’ intention to use LLMs. Educators could emphasize the
performance benefits of LLMs in enhancing writing skills or create a
collaborative environment where peer encouragement fosters greater
technology adoption. For instance, in the intervention, we asked
students to work in groups to use LLMs to search for specific business

»

terms (e.g., “digital transformation,

»

sustainability;” “green finance;”
“trade dispute/war”) and analyzed their frequency and usage patterns
over a set period (e.g., the past five years). Next, students were required
to create a timeline showing how the usage of each term has evolved,
and reflect on why certain terms have gained or lost prominence based
on business events or trends. Finally, students worked in groups to
discuss and present the implications of these trends.

Through group collaboration, reporting, and reflection activities
like these, students can gain insight into how their peers use LLMs
to learn business English vocabulary and their reflections on its
usage, thereby further enhancing their acceptance of this technology.

Second, motivation stands out as a crucial factor not only in
shaping learners’ intention but also in driving actual usage. Therefore,
fostering intrinsic motivation through engaging, relevant, and
supportive learning environments is essential. Specifically, to increase
EFL learners’ motivation toward using LLMs in business English
academic writing, educators can adopt several effective strategies. First,
goal-setting is essential; by providing clear, achievable objectives—such
as improving writing quality or mastering key business terms—
learners stay focused and motivated. Immediate feedback also plays a
crucial role, allowing students to track their progress and adjust their
approach accordingly, which reinforces their self-efficacy. In addition,
educators can foster a supportive learning community by encouraging
peer collaboration. Group activities, where students use LLMs to
explore business-related vocabulary or analyze trends, can boost
motivation through social interaction and shared learning experiences.
Gamification elements, such as small rewards or recognition for
achievements, can introduce an element of fun and competition,
keeping learners engaged. Finally, real-world relevance is key.
Educators should emphasize how LLMs can enhance learners’ business
writing skills, showing them the direct impact on future academic and
professional success, making the learning process more meaningful.

Our analysis, however, has limitations. First, the study focused
solely on EFL learners in the context of academic writing in the field
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of business, which limits the generalizability of the findings to
promoting the use of LLMs in academic writing in other fields.
Second, although motivation was treated as a moderating variable, the
results showed no support for its moderating effects, which may
be due to the relatively small sample size. Finally, the study relied on
self-reported data, which may be subject to biases such as social
desirability or inaccurate self-assessment.

In the future, we plan to explore how these factors manifest
across different academic fields and technologies to determine if the
findings are consistent in varied educational settings. Additionally,
we aim to increase the sample size and include more moderating
variables, such as students’ learning style and metacognitive
awareness, to gain a more comprehensive and robust understanding
of the moderating effects of motivation and other factors within the
UTAUT model. Future research could also incorporate more
objective measures, such as actual usage data or performance
assessments, to provide a clearer picture of how motivation and
UTAUT factors influence EFL learners’ intentions and adoption of
LLMs in academic writing contexts.
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Citation practices are crucial in academic discourse for both knowledge construction
and interpersonal interaction. While prior research in academic English has explored
citation practices among expert and novice authors, there is a notable gap in studies
focusing on Chinese academic papers. Moreover, it remains uncertain whether
insights from English-language corpora can be extrapolated to other linguistic
contexts. This study presents a comparative analysis of citation practices among
expert and novice authors within the field of Chinese Applied Linguistics. Utilizing
a corpus of 715,000 Chinese words, we analyzed academic papers authored by
both groups. Our findings reveal that citation practices between expert and novice
authors are largely comparable. Specifically, integral citations were more prevalent
than non-integral citations, with the cited authors predominantly occupying the
subject position. In terms of citation form, the four types employed, in descending
order of frequency, were summary, block quote, generalization, and quote. The
analysis of reporting markers showed a predominance of discourse markers,
followed by research markers, with cognitive markers being the least frequent.
Notably, novice authors demonstrated certain deficiencies compared to their
expert counterparts, including an overreliance on integral citations, a reduced use
of generalization and block quote citations, and limited integration of information
regarding reporting markers.

KEYWORDS

Chinese applied linguistics, citation practices, expert authors, novice authors,
academic writing

1 Introduction

Citations are a fundamental component of academic discourse, facilitating both the
dissemination of ideas and the exchange of research findings within scholarly communities.
The functions of citations can be categorized into three primary aspects: knowledge
construction, intertextuality, and interpersonal interaction. At the level of knowledge
construction, the generation of new knowledge relies on the integration of a shared disciplinary
framework. Incorporating previous research findings is essential for constructing new insights,
positioning citations as a vital tool for presenting and advancing scientific knowledge (Hyland,
1999). From an intertextual standpoint, citations extend the discourse beyond the immediate
text, allowing for the integration of the current study with prior research in the field. This
positions the research within the broader scholarly landscape (Iyland and Jiang, 2019). In
terms of interpersonal interaction, citations facilitate engagement with two key groups. First,
within the academic community, citations are used to assess existing research—through
agreement, critique, or neutrality. These interactions foster dialogic relationships to advance
disciplinary knowledge (Thompson and Ye, 1991). Moreover, to persuade readers effectively,
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citations of relevant studies are necessary to support the proposed
arguments (Hyland, 1999; Hyland, 2010; Mansourizadeh and Ahmad,
2011; Chen and Zhang, 2017).

Citation practices have been a focal point across disciplines such
as applied linguistics, sociology of knowledge, and information
1988; White, 2004). In applied
linguistics, key areas of investigation include the forms and functions

science (Swales, 1986; Bazerman,

of citations (e.g., Harwood, 2009; Swales, 2014), interdisciplinary
variations in citation practices (e.g., Hyland, 1999), differences
between native and non-native English authors (e.g., Li and Zhang,
2021), and contrasts between expert and novice authors (e.g., Marti
etal., 2019).

The majority of existing studies have focused on the examination
of citations in academic English writing, with comparatively limited
attention directed toward Chinese papers. Indeed, there are notable
differences between citation practices in academic English and those
in academic Chinese. For instance, while Arizavi and Choubsaz
(2021) observed a greater prevalence of non-integral citations in
academic English papers, Peng (2019) reported the opposite trend,
namely that scholars who are trained in China exhibited a stronger
tendency to use integral citations in their English papers. This also
indicates that the influence of the mother tongue on citation
practices is a factor that should not be overlooked. It is therefore
necessary to analyse Chinese-language papers in order to gain
new insights.

2 Literature review

2.1 Research on citation practice in
academic writing

A substantial amount of research has been conducted on citation
practices in academic writing. Some studies have examined the form
1986; Hyland, 1999;
Thompson and Ye, 1991; Petri¢, 2007; Mansourizadeh and Ahmad,

and function of citation practices (Swales,

2011). Furthermore, studies have been conducted that have explored
differences in citation practices in papers from different disciplines
(Hyland, 1999; Hu and Wang, 2014; Wang and Hu, 2022), and
differences among academic writers with different cultural
backgrounds (Li, 2011; Cui and Cheng, 2014; Peng, 2019), and
differences among writers with English as a second language versus
native English speakers (Sun, 2009; Lou, 20115 Li, 2012; Shi, 2013; Lee
etal, 2018; Li and Zhang, 2021), and differences in different genres
(e.g., introductions, methodology, results, and discussion genres for
empirical papers) (Martinez, 2008; Kwan and Chan, 2014; Zhang,
022; Zhang, 2023).

In relation to the manner of citation practice, the extant research
can be summarized as follows:

Embedding method: Swales (1986) classified citations as integral
or non-integral, based on the position of the quoted person within or
outside of the sentence. The academic community has endorsed this
classification and it has been adopted by subsequent studies related to
citation practices in academic writing (Iyland, 1999; Charles, 2006;
Mansourizadeh and Ahmad, 2011; Samraj, 2013; Zhang, 2023; Mu,
2024). Furthermore, studies have been conducted that refined the
categorization based on the syntactic position of the cited authors
(Hyland, 1999; Thompson and Tribble, 2001). To illustrate this,
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Hyland (1999) categorized integral citations into the cited author as
subject, non-subject, and situated in a noun phrase.

Citation form: Hyland (1999) divides the citation form into four
categories: summary, generalization, quote, and block quote. Summary
and generalization are indirect citations. Summary means that the
material quoted is attributed to one source. Generalization means that
the material is attributed to two or more sources. Quote and block
quote are direct citations. Quote is a short direct quotation (three or
more words). Block quote refers to extensive use of the original
wording, set out as indented blocks. Borg (2000) and Petri¢ (2012)
further classify direct quotations into three categories: quotation
fragments (stretches of textual borrowing shorter than a T-unit), short
quotations (T-units shorter than 40 words), extended quotations
(quotations longer than 40 words).

Reporting markers: Thompson and Ye (1991) classified reporting
markers into three categories, namely research markers (e.g.,
observe), cognitive markers (e.g., believe), and discourse markers
(e.g., discuss). Hyland (1999) and Liu et al. (2021) followed
this categorization.

2.2 Variation of citation practice by writer
expertise

The differences in citation practices among writing groups with
varying levels of expertise can be observed in five main ways.

First, writing groups with higher levels of expertise tend to have a
higher citation density than those with lower levels of expertise. For
example, Lombardi (2021) study demonstrated that high-level writers
cite more frequently than low-level writers.

Second, with regard to the embedding method and citation form,
writing groups with higher levels of expertise tend to employ a greater
number of non-integral citations (Mansourizadeh and Ahmad, 20115
Ahn and Oh, 2024), and they tend to introduce shorter segments of
source material (Lombardi, 2021).

Third, the use of reporting markers is more diverse in terms of the
reporting verbs employed by writers with higher levels of expertise
2021).

Fourth, writers with higher levels of expertise tend to evaluate the

(Lombardi,

cited content and express their personal stance in their citation
practices (Wette, 2018; Zhang, 2023). For example, Lombardi (2021)
study demonstrated that high-level writers are more likely to attach
personal evaluations to reporting markers than their less experienced
counterparts. In contrast, low-level writers tend to avoid evaluative
citations (Li and Zhang, 2021). Furthermore, doctoral students have
been observed to utilize evaluative citations more frequently than
their master’s counterparts (Zhao and Zhan, 2020).

Fifth, in terms of the function of citations, expert authors are more
proficient in employing citations to serve their communicative
purposes. For instance, doctoral students are more likely to cite
sources than master’s students (Li and Zhang, 2021). It has been
demonstrated that experts are more proficient in substantiating their
personal discourses through the use of citations (Mansourizadeh and
Ahmad, 2011; Mu, 2024). Additionally, experts are more inclined to
engage in comparative analysis of research findings through the
utilization of citations within the discussion section (Samraj, 2013).
Furthermore, studies have examined the utilization of citations in
research grant applications by novice authors, revealing that novice
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authors are in a transitional phase from student to researcher and have
not yet developed the academic writing skills and competencies
comparable to those of expert authors (Fazel and Shi, 2015).

A review of the existing research reveals three areas that warrant
further investigation. First, the issue of expertise influencing citation
practice is still in its infancy. The majority of articles were published
subsequent to 2020, and the total number of articles is relatively
limited. It is noteworthy that while existing academic writing
textbooks address citation practices, they tend to focus on reminding
writers to avoid plagiarism through proper citation, rather than on
choosing the most appropriate form of citation for communicative
purposes. This makes it challenging for novice writers to obtain
effective guidance from these textbooks. Second, the extant studies
utilize English papers as the corpus, with fewer studies focusing on
citation practices in Chinese papers and an even smaller number of
studies on the citation practices of novice Chinese academic writers.
It has been demonstrated that there are differences between the
academic citation practices of English and Chinese (Arizavi and
Choubsaz, 2021; Peng, 2019). Consequently, it is necessary to
re-examine the latter. Third, there are already established studies on
the citation practices of novice authors, which compare dissertations
with journal papers. For example, Li and Zhang (2021) and Ahn and
Oh (2024) have already conducted such studies. However, it should
be noted that dissertations and journal papers belong to two different
genres. Therefore, further research is needed to explore whether
citation practices can be compared across genres.

In light of the aforementioned background, this paper seeks to
address two research questions by constructing a corpus of expert and
novice academic Chinese journal papers:

1 Does the number of citations vary according to the level of
expertise of the writers?

2 Does embedding method, citation form, and reporting markers
of citations vary according to the level of expertise of the writer?

3 Methods

This study is based on a corpus of 190 journal papers, comprising
a total of 715,000 words, drawn from two distinct writing groups with
varying levels of expertise (experts/novices) in their respective fields.
In consideration of the disciplinary variation in citation practices
(Hyland, 1999), the corpus for this research is limited to that of
applied linguistics. The rationale for selecting this discipline is based
on the researchers’ familiarity with it, which ensures more
reliable findings.

3.1 Data collection: the corpora

The corpora for this study are categorized into two segments:
expert-authored papers and novice-authored papers.

The corpus of expert authors’ papers was created in the
following manner. The citation analysis feature of China National
Knowledge Infrastructure (CNKI) was employed to examine the
most highly-cited authors in the field from five core journals
between 2015 and 2020. The journals in question are Chinese
Teaching in the World, Language Teaching and Linguistic Studies,
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Applied Linguistics (Yuwan Wenzi Yingyong), Chinese Language
Learning, and Chinese Linguistics. The 10 most prolific authors
from each of the aforementioned journals were selected as
potential experts. From this initial list, authors were further filtered
based on their substantial individual publication record and
significant recognition within the academic community.
Ultimately, a total of 95 papers authored by 14 expert authors were
chosen to establish the expert papers’ corpus, comprising
379,000 words.

The corpus of novice authors’ papers was created in the following
manner. The data selected for the novice authors’ papers were sourced
from the Graduate Forum organized by the School of Chinese as a
Second Language at Peking University, spanning the years 2016-2019.
The total number of papers included in the corpus is 158. The authors
of these papers were all enrolled in master’s or doctoral programs and
had prior experience with academic paper writing. However, as their
academic writing skills were in the early developmental stage, they can
be considered novices in academic writing. Papers authored by
individuals with experience in publishing papers in core journals were
excluded through manual screening. Furthermore, papers that did not
comply with the standards required for journal publication or could
not be converted to the requisite format were excluded. The screening
process yielded 135 papers that were retained for further analysis. To
ensure comparability with the expert journal papers corpus, 95 papers
were randomly selected from the 135 retained papers for analysis,
amounting to a total of 336,000 words. The conference papers have
been incorporated into the CNKI database. Although they have not
yet been published in academic journals, the objective of these papers
is consistent with that of journal papers, namely to facilitate academic
discourse and exchange between peers. Moreover, the length of both
conference papers and journal papers is comparable. Therefore, in
addition to the discrepancy in paper quality, they are, for the most
part, comparable. However, they differ significantly from dissertations
in terms of both the purpose of the writing and the length of the texts.
Accordingly, for the purpose of citation analysis of academic papers,
we treat journal papers and conference papers as essentially equivalent
and utilize the term “journal papers” to refer to both in our discourse.

3.2 Citation identification and coding

The identification of citation examples involves a systematic three-
step process. The first step employs the HanLP toolkit, developed in
Python, to perform Named Entity Recognition (NER) within the
corpus, identifying entities such as names of individuals, places, and
organizations. The second step consists of filtering out statements that
reference the names of individuals. In the third step, statements are
manually reviewed to exclude those that do not pertain to cited
literature. Subsequently, the remaining statements are categorized
according to the analytical framework outlined below.

In order to validate the generalisability of the findings on
academic English citation practices among authors with different
levels of expertise, this paper employs a citation example analysis
framework inspired by Hyland (1999) research. The framework
enables a comparison of the quantity of citations present in the papers
of expert and novice authors. Furthermore, the study examines the
citation practice of the two groups from three dimensions: embedding
method, citation form, and the use of reporting markers.
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Embedding method is classified into two categories: non-integral,
as exemplified by (1), and integral. Integral can be divided into three
categories depending on the syntactic position of the cited authors.
The first category comprises instances where the cited author is the
subject of the sentence, as illustrated in example (2). The second
category encompasses cases where the cited author is not the subject
but appears as an additional constituent, as exemplified in example
(3). The third category includes instances where the cited author is in
anoun phrase, as demonstrated in example (4).

1 The integration of Chinese culture teaching with Chinese
language instruction has always been one of the important
research topics in the field of Chinese language teaching (Lu
and Ma, 2016).

T E SO S PUEE 5 BA NS & — BERDUEE
S T I LR — (Bl W, E53H2016).

2 Qiang (2010) distinguished between the topic marker “~Uf”
and the modal particle “~Bif;” and described their process
of grammaticalization.

SRAEGI(2010) U X 7 1 T AUAR 1L AR~ R R3] FE“~ DK
HE T ENTEREL R,

3 As Mr. Lu pointed out, language teaching materials should not
be confined to the systematic nature of linguistic knowledge
when dealing with language materials. ..

IS B A i, 3 = HOMAE AR F PRI 0%, AN
Rrftrde T 5 AR R GHE. .

4 Among them, Sally’s (2007) five insightful suggestions are as
follows: first...

FrpSally (2007)F Hi (195 5% SEUUMUE WLHE. .

Citation form is divided into four categories: block quote citation,
which means that the quoted text is longer than or equal to 1 T unit,
as illustrated in example (5); quote citation, which means that the
original text is quoted as a word or phrase, as illustrated in example
(6); summary citation, which means that the quoted text is a summary
of one piece of literature, as illustrated in example (7); and
generalization citation, which means that the quoted text is a summary
of several pieces of literature, as illustrated in example (8). The above
citation styles actually reflect the degree of integration of the original
text by the author. Among them, block citation has the lowest level of
integration of the original text, and the other three citation styles have
increasing levels of integration, in that order.

5 The Ministry of Education’s Department of Teacher Education...
defines it as “the continuous development process of teachers as
individual professionals, involving their continuous acquisition
of new knowledge and enhancement of professional capabilities.
To become a mature professional, teachers need to expand the
depth of their profession and improve their professional level
through continuous learning and exploration, thus achieving a
state of professional maturity” (Wang, 2015)
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AT A8 TUE N SO LD AT R &
(IPIRE, A2 FITAWESZF RN, WKLk EE T it
FEo FUME RN — R TN 57, 7 EE AN
(1157 2 SERTUPIREAR I R L A I, $2 v L kKT,
MNTTTIE B LV BEA R 5 7 (E 7Rk 2015).

6 To eliminate the interference caused by relevant projects in
language learning, George (1972) proposed an error prevention
strategy called “orderliness of input,” suggesting that...

T HBRAR I H 4515 F 5 21w R T, George (1972)
et —FRRE“H P4 (orderliness of input) 14517
TR SN, AN

7 For example, “¥%” (méi) evolved from a verb to an adverb and
gradually transformed into a subjectively diminishing marker
due to the constraints of subjective expression (Zhang, 2006).

Eb ey M shia] KAk AEIAE, T 52 32 32 W R 0E 1 208
HTEEAY BN 2 sk S ARl (5K 2E 2006).

8 The publication of the first set of Chinese textbooks for foreign
language learners, “Chinese Textbooks,” in 1958 laid the
foundation for... (Ke Bide, 1990; Li Quan and Jin Yunzhen,
2008, etc.)

1958455 —BXANUGEEAM (PUBEHEHT) HhR, BE%
T (P47 19905 2R 5%, 4 70 0T 20085%) (14 it 2016).

The selection of reporting markers reflects the rhetorical
competence evident in academic writing. By selecting appropriate
language forms and establishing intertextual relationships with
external content, the writer is able to achieve the communicative
purposes within the discourse.

The classification of reporting markers can be divided into three
categories, depending on the criteria used for differentiation: research
markers, cognitive markers, and discourse markers. Research markers
are primarily associated with research acts and can be further classified
into two subcategories: those pertaining to the research process and
those pertaining to the results of the research. Those markers that refer
to the research process, such as “examined” and “counted,” etc., and
those that refer to the results of the research, such as “found” and
“constructed,” etc. Cognitive markers, which mainly refer to cognitive
processes, e.g., “concerned” and “speculated,” etc. Discurse markers,
which refer mainly to speech acts such as “pointing out,
“elaborating,” etc.

According to Liu et al. (2021) and the corpus, the structural
form of reporting markers in Chinese academic papers is very
flexible, so we also examine the differences in the structural form
of reporting markers between expert and novice papers. The
structural form can be classified into four categories. The first
category comprises independent verbs or independent verbs with
a tense component, which are abbreviated as “v + le/guo”

» o«

Examples of this category include “propose,” “proposed.” The
second category is a prepositional phrase, which is abbreviated as
“pre + v An example of this category is “dui...jinxing...yanjiu”

The third category comprises reporting verbs situated in relational
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TABLE 1 Citation practice analysis framework.

10.3389/fpsyg.2025.1515323

Embedding method Non-integral, e.g., (Hyland, 1999)

Integral

Subject. As a subject, e.g., “Hyland (1999) argues that...”

Noun-phrase. The cited author is located in a noun phrase and the noun phrase serves as a necessary syntactic component,

e.g., “Hyland (1999) study found that...”

Adjunct. The cited author is located in an adjunct phrase, e.g., “According to Hyland (1999)...”

Citation form Quote, citing only a word or phrase from the original text

« »

Block quotes, e.g., Hyland (1999) suggests that ..

Summary, e.g., Hyland (1999)

Generalization, e.g., “Hyland (1999) and Jiang, (2005)”

Referring to the research process, e.g., “observe”

Referring to the results of research, e.g., “find”

Reporting markers According to the Research
concept of markers
righteousness, o -
Cognitive markers, e.g., “notice’
divided into three
. Discourse markers, e.g., “point out”
categories

According to the

Reporting verbs alone or reporting verbs with an additional tense element, e.g., “v + le/guo”

structural form,

Prepositional phrase, e.g., “dui...jinxing le...v”

divided into four

Reporting verbs are located in relational clauses, such as “...v de n”

categories

Reporting verbs are located in the central clause position of a modifier-head structure, e.g., “..de v’

3

clauses, which is abbreviated as “...v de n” The fourth category
encompasses the reporting verbs occupying the central clause
position of a modifier-head structure, which is shortened to
“..dev’

In order to provide a more comprehensive overview of the
analytical framework employed in this study, we have provided a
summary of the aforementioned three categories in tabular form (see

Table 1).

4 Results and discussion

4.1 Overall comparisons of citation
practices across corpora

Table 2 presents the citation counts, average citations per paper,
and relative citation rates for authors with varying degrees of
expertise. The data indicate that expert authors demonstrate higher
average citation counts and citations per thousand words compared
to novice authors. However, the difference between the two groups is
not statistically significant (y* = 0.92, p > 0.05). This finding aligns
with previous research in academic English, which suggests that
papers authored by individuals with higher levels of expertise tend to
exhibit relatively higher citation rates (Mansourizadeh and Ahmad,
2011). Nevertheless, similar to the current study, the discrepancy
between the two groups remains statistically insignificant (Li and
Zhang, 2021).

The lower number of citations in novice authors’ papers may
be attributed to a lesser degree of intertextuality awareness in this
group. McCulloch (2013) conducted an exploratory analysis of the
process undertaken by two master’s degree students from reading the
material to writing a course paper, with a particular focus on the
manner in which the authors utilized the source material to complete
the paper. The study revealed that the level of intertextuality awareness
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TABLE 2 Comparison of the number of citations by expert and novice
authors.

Author Number Average Relative
Type of citations per citations (per
citations paper 1,000 words)
‘ Expert author 905 9.53 239
‘ Novice author 765 8.05 2.28

exhibited by the authors varied considerably. Some of the authors
demonstrated a higher degree of intertextuality awareness than others.
This manifested in two ways. Initially, the authors demonstrated an
active engagement with the source materials, extracting and adapting
the information therein to express their own viewpoints. Secondly,
they exhibited the ability to make connections between multiple
source materials, extracting and utilizing the information after a
critical comparison and reflection. In conclusion, authors with a high
sense of intertextuality will consciously reshape information from
source materials to apply it to their writing, and will actively expand
and compare related materials for critical selection. Both of these
behaviors can result in an increased number of discourse citations. It
can therefore be surmised that the paucity of citations in the papers of
novice authors is at least partly attributable to their limited awareness
of intertextuality.

4.2 A comparison of expert and novice
author citation practices

The number of citations in the papers of expert and novice authors
is not significantly different. Nevertheless, this does not necessarily
indicate that there are no discernible differences in the citation
practices observed in Chinese academic papers between the two
groups. The subsequent analysis will undertake a comprehensive
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TABLE 3 Statistics on different types of author embedding methods.

10.3389/fpsyg.2025.1515323

Author Type Non-Integral Percentage Integral Percentage
Raw numbers  Per 1,000 words Raw numbers @ Per 1,000 words

Expert author 414 1.09 45.75% 491 13 54.25%

Novice author 268 0.8 35.03% 497 1.48 64.97%

Chi-square 2 =15.98,p<0.05 1 =4.19,p<0.05

comparative examination based on the framework presented in
Table 1.

4.2.1 Embedding method

A notable discrepancy was observed in the selection of the
embedding method between the two author groups (see Table 3).
Expert authors are more likely to utilize non-integral citations in
comparison to their novice counterparts. As illustrated in Table 3, the
proportion of non-integral citations among expert authors is 45.75%,
whereas the corresponding figure for novice authors is 35.03%. This
difference is statistically significant. This result is consistent with the
findings of Mansourizadeh and Ahmad (2011), indicating that the
observed effect of expertise on the choice of embedding style is
generalizable across different linguistic contexts. Furthermore,
academic Chinese exhibits distinctive characteristics with regard to
the embedding method in comparison to English. In Chinese papers,
there is a greater tendency toward integral than non-integral, whereas
in English papers, the opposite is true.

There are three advantages to using non-integral citations as
opposed to integrated ones. Primarily, situating the cited source
outside of the sentence serves to accentuate the information
contained within the citation, thereby facilitating a more objective
presentation. Secondly, this approach enables authors to integrate
the cited information seamlessly into their own viewpoint, thus
making it an integral part of their argument. Thirdly, the use of
non-integral citations ensures coherence within the discourse,
preventing interruptions in the process of argumentation. These
advantages of non-integral citations assist authors in developing
their academic identities. In particular, the objective of introducing
cited information is to construct the author’s viewpoint, and
non-integral citations are an effective means of achieving this goal.
Authors construct their academic identities by forming their own
perspectives based on the cited information and expressing them
within the academic discourse community (Ma and Qin, 2015). The
restricted deployment of non-integral citations by novice authors
suggests a lack of awareness of the potential to actively shape their
academic identities. Rather than critically reflecting on established
perspectives to form their own unique viewpoints, their aim in
incorporating cited information is often to seek the “correct answer”
or to present existing viewpoints.

In accordance with the established analytical framework, there are
three distinct syntactic positions for the cited authors in integrated
citations. A comparison of the results reveals significant similarities in
the syntactic positions of cited authors between the two types of
authors (see Table 4). First, no notable discrepancy was identified
between the two groups of authors in the syntactic positions occupied
by the cited authors as subjects or within noun phrases. However, a
notable discrepancy is evident when the cited authors are situated
within an adjunct phrase. This result differs from the findings of
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Mansourizadeh and Ahmad (2011), who observed a significant
difference in the use of cited authors as subjects, with novice authors
relying excessively on this structure (22.22%) compared to expert
authors (6.56%). Second, both groups of authors demonstrate a
markedly higher proclivity for utilizing cited authors as subjects, in
comparison to the other two syntactic positions. The frequency of this
pattern is markedly higher than the combined total of the other two
patterns. This finding differs from that of Mansourizadeh and Ahmad
(2011), in which the occurrence of cited authors as subjects was
almost equal to the combined occurrence of the other two positions.
Third, both groups of authors demonstrate a preference for utilizing
cited authors in the following sequence: the preference for cited
authors as subjects was observed to be the most frequent, followed by
cited authors within an adjunct phrase and cited authors within a
noun phrase. This observation is consistent with the conclusions of
Arizavi and Choubsaz (2021), who conducted research on English-
language academic journal papers and found that cited authors are
most frequently placed as subjects, followed by prepositional phrases
and noun phrases.

The preceding analysis indicates that the syntactic positions of
cited authors in Chinese journal papers differ significantly from those
in English papers. Nevertheless, the overall distribution pattern
remains consistent with that observed in English papers. These
discrepancies may be attributed to the distinctive characteristics of
Chinese academic papers. In contrast to English papers, Chinese
papers tend to place the cited authors in the subject position with
greater frequency. This form is more accessible for novice authors,
which may contribute to the absence of a significant difference
between the two groups. Conversely, English papers frequently
employ nominalized phrases, which may prove more challenging for
those with limited writing experience and/or non-native proficiency.
Some studies have demonstrated that non-native speakers utilize a
reduced number of nominalizations in their written work in
comparison to native speakers (Tambul ElMalik and Nesi, 2008).
Consequently, novice authors frequently utilize citations with the
cited authors in the subject position. With regard to the similarities,
the disciplinary nature of linguistics may be the reason. Despite the
differences between the two language corpora, they both belong to
the same field of linguistics. The syntactic positioning of the cited
authors may serve to illustrate the disparate value placed upon them
by the authors in question. The differences in ontology, epistemology
and methodology among disciplines result in varying emphases
being placed on the source and the knowledge it represents. For
example, applied linguistics tends to emphasize the authority of the
source, whereas clinical psychology prioritizes the expertise of the
knowledge acquisition process (Hu and Liu, 2020). The findings of
this study indicate that both English and Chinese papers tend to cite
authors in prominent subject positions, which can be attributed to
the disciplinary nature of linguistics.
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TABLE 4 Statistics on different types of author syntactic position.

10.3389/fpsyg.2025.1515323

Author type Subject Adjunct Noun-phrase

Raw numbers Per 1,000 words Raw numbers Per 1,000 words Raw numbers Per 1,000 words
Expert author 364 0.96 91 0.24 36 0.09
Novice author 368 1.09 111 0.33 18 0.05
Chi-square 7=3.01,p>0.05 1 =4.8,p<0.05 1 =3.52,p>0.05

4.2.2 Citation form

A comparative analysis was conducted to examine the citation
practices of expert and novice authors across four distinct categories.
It was observed that, with the exception of quote, the two groups
demonstrated notable discrepancies in their utilization of the
remaining three citation forms, as illustrated in Table 5.

The discrepancies in the citation form between the two cohorts of
authors can be encapsulated as follows: First, expert authors tend to
employ a greater number of direct quotations in comparison to novice
authors. This is demonstrated by the higher frequency of “block quote”
and “quote” observed in the papers of expert authors in comparison
to those of novice authors. This finding is consistent with the findings
of Lombardi (2021), which also revealed an increase in the use of
direct quotations with the writer’s level of expertise. Similarly, our
study revealed that expert authors, who demonstrated greater
proficiency, employed a greater number of direct citations than novice
authors. The restricted deployment of direct quotations by novice
authors indicates a diminished intertextual consciousness and affinity
with source materials during the writing process. However, there is a
discrepancy between the findings of our study and those of Lombardi
(2021). While Lombardi (2021) observed a reduction in quotation
length with increasing expertise levels, our study found that expert
authors used longer “block quote” more frequently than novice
authors did. We attribute this discrepancy to the differing nature of
the corpora employed in each study. The papers of expert authors
frequently comprise theoretical works that are heavily reliant on
previous viewpoints. Consequently, it is imperative that they remain
faithful to the original texts in order to guarantee the veracity of their
arguments. Conversely, the papers of novice authors tend to comprise
a greater proportion of content oriented toward application, which
results in a lower incidence of opinion-based citations and a reduced
necessity for extensive block quotations. Consequently, such citations
are employed less frequently by novice authors.

A second distinction can be observed in the use of citations by
expert and novice authors. Expert authors employ a greater number
of generalization citations and a smaller number of summary citations
compared to their novice counterparts. The utilization of
generalization citations fulfils two distinct rhetorical functions.
Primarily, it serves to enhance the credibility and authority of the
content presented, thereby providing support for the author’s
viewpoints or claims. This approach to citation enables authors to
adapt the cited content in a flexible manner, thus enhancing the
effectiveness of their argumentation and achieving the communicative
goal of persuading readers (Hyland, 1999). Second, it establishes
connections among numerous studies within the same field (Petric,
2007), thereby demonstrating the author’s familiarity with the research
domain and their ability to present themselves as an expert in
academic writing. The restricted deployment of such citations by
novice authors also suggests a deficiency in their intertextual
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awareness with regard to existing research, as well as a lack of
awareness of the selection of citation approaches that may be employed
in order to construct an academic expert identity.

4.2.3 Reporting markers

A preliminary statistical analysis was conducted to examine the
proportion of reporting markers utilized in citations and the frequency
of high-frequency reporting verbs employed by the two groups of
authors (see Table 6). It was observed that there were no significant
differences in the frequency of reporting marker usage between the
expert and novice authors.

The use of reporting verbs indicates that both groups of authors
frequently utilize a similar set of high-frequency reporting verbs.
However, expert authors demonstrate a higher level of diversity in
their use of reporting verbs compared to novice authors, as evidenced
by two key aspects. First, expert authors demonstrate a greater
diversity of reporting verb types, resulting in a higher Type-Token
Ratio (TTR) of reporting verbs in their corpus compared to novice
authors. In particular, the TTR value for reporting verbs in the corpus
of expert authors is 0.21, while in the corpus of novice authors, it is
0.2. Second, with regard to the coverage of high-frequency reporting
verbs, the corpus of expert authors demonstrates that the top 10 high-
frequency reporting verbs account for 53.11% of the total occurrences,
whereas in the corpus of novice authors, the top 10 high-frequency
reporting verbs cover 61.13% of the total occurrences. This suggests
that novice authors tend to focus on utilizing the 10 most prevalent
reporting verbs, exhibiting a lesser degree of complexity and
adaptability in their paraphrase verb usage compared to expert
authors. These findings are consistent with those of Lombardi (2021),
which revealed that high-level authors exhibited a more diverse range
of reporting verbs in their writing.

By analyzing the use of reporting markers with varying referential
content, it is possible to ascertain the authors’ preferences with regard
to the selection of original material. The comprehensive statistical
findings are presented in Table 7. The distribution of the three types
of markers is consistent in the corpora of both groups of authors.
Discourse markers are the most frequently used, followed by research
markers, and cognitive markers are the least used. However, there is a
discernible discrepancy in the usage pattern between novice and
expert authors. The data indicates that novice authors tend to utilize
research process markers with greater frequency, while employing
research result markers with lesser frequency, in comparison to expert
authors. Lombardi (2021) observed that high-level authors tend to
utilize reporting verbs that reflect their current discursive actions,
such as “argue,” to express their evaluation of the cited content. In
comparison to research process reporting markers, research result
markers are more likely to convey evaluative information. To illustrate,
the research result-oriented reporting marker “iESZ (confirm)”
indicates the author’s affirmative evaluation of the cited content. The
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TABLE 5 Statistics on different types of author citation form.

Author Block quote Quote Summary Generalization
type Raw Per 1,000 Raw Per 1,000 Raw Per 1,000 Raw Per 1,000
numbers words numbers words numbers words numbers words
Expert author 178 0.47 104 0.27 476 1.26 147 0.39
Novice author 9% 0.28 77 0.23 509 1.51 85 0.25
Chi-square 7 =16.43,p<0.05 7=127,p>0.05 72 =8.45,p<0.05 2 =9.6,p<0.05

TABLE 6 Percentage of reporting markers and high frequency reporting verbs.

Author type Number of reporting markers Percentage High frequency reporting verbs
Raw numbers Per 1,000 words ey =)

Expert author 610 1.61 67.4% point out (F11), think (A ), find (IW), say (%), propose (
$EHH), study (1 7%), analyze (43#7), explore (#£1+), advocate (
F5K), examine (F%%), classify (734), i1i& (discuss)

Novice author 566 1.68 73.99% think (1A A9), propose (#&H}), point out (¥ H1), analyze (5-#7),
study (HF7%), examine (% %%), mention (#21), explore (#&i7),
classify (43 4), summarize (f4%)

Chi-square 2 =0.55,p>0.05

TABLE 7 Distribution of three types of reporting markers.

Research markers Discourse markers Cognitive markers

Research act Research results Total
Raw Per Raw Per Raw Per Raw Per REWY Per
numbers 1,000 numbers 1,000 numbers 1,000 numbers 1,000 numbers 1,000
words words words words words
Expert author 171 0.45 59 0.16 230 0.61 365 0.96 15 0.04
Novice author 211 0.63 24 0.07 235 0.7 315 0.94 16 0.05
Chi-square 7=10.07,p<0.05 7 =10.19,p<0.05 2 =219,p>0.05 7=01,p>0.05 2 =0.11,p>005

restricted deployment of research result reporting markers by novice
authors indicates a deficiency in their ability to critically evaluate the
cited information.

From a structural form perspective, there are significant
differences in the use of the four types of structural forms between
expert and novice authors (see Table 8). In particular, expert authors
tend to favor the use of “v + le/guo” and “...de v’ while novice authors
tend to use “pre + v’ The “..de v” structure serves two functions.
First, it nominalizes the research process, making the expression
more formal in writing style, as seen in example (9) with the word “
" (investigation). Secondly, this structure provides syntactic
positions for multiple paraphrased content. In example (9), it
introduces the research object with the preposition “X” (regarding),
and in example (10), it incorporates the manner information related
to the reporting verb “/&'F” (advocate) with the term “XJ3”
(vigorously).

9 Tao Hongyin's investigation of Chinatowns in the United States
found that “compared with Mandarin in Hong Kong, Taiwan,
and Southeast Asia, North American Chinese is more like a
great fusion of Chinese varieties, as its users consist of
immigrants from these diverse regions within the Chinese
cultural sphere” (Li Yuming, 2017).
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W £ BT X 5 [ N AR R 2 A B 5, K P M [X 1
HIEARLL, JERDGE G R — MIUEA KRR A,
NALSEDOEAE I # 1R AR A I LA R 3 X {H [F] g o 4
SCARE B R (255 2017).

10 Under the strong advocacy of Nattinger and De Carrico (1992),
Lewis (1993, 1997), and others, the lexical approach, also
known as “iAl{i%£” in Chinese, has gradually become a
influential teaching methodology.

£ Nattinger and De Carrico (1992), Lewis(1993, 1997) %51
KIMES T, GRS (lexical approach, B AE“IlL
V) T R — A 52 () BUFE VR,

The second function of this structure is to encapsulate the
reporting information, allowing great flexibility in syntactic
positioning and facilitating subsequent comments or evaluations. In
example (11), the encapsulated information appears in the subject
position and the author provides an evaluation of it. In example (12),
the encapsulated information is placed in the object position,
explaining the concept of “fJAfi” (sentence-based perspective).
Similarly, in example (13), it also occupies the object position,
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TABLE 8 Distribution of reporting markers’ structural form.

10.3389/fpsyg.2025.1515323

Author Vv + le/guo pre + v ..dev ..vden

type Raw Per 1,000 Raw Per 1,000 Raw Per 1,000 Raw Per 1,000
numbers words numbers words numbers words numbers words

Expert author 416 1.1 139 0.37 33 0.09 22 0.06

Novice author 302 0.9 244 0.73 5 0.01 15 0.04

Chi-square 7' =6.86,p<0.05

1F=42.25,p<0.05

1 =16.15, p <0.05 ¥ =0.39,p>0.05

illustrating the basis of “Z*#2IHISE/EHF” (the order of
instructional presentation), followed by further details of “F:7K”
(proposition).

11 The analysis by Thomason is remarkably clear... (Zhang
Bo, 2019)

Thomason 7 T AEH G 4E,... (7K1 2019).

12 Meanwhile, “fJ4fi” is the proposition employed by Li Jinxi
to elucidate the fundamental ideas of grammar (Zhao
Jinming, 2017).

Az Dl 52 2 i R DA 7R AR AR AN 5 (B

&8 2017).

13 The sequence of presentation in teaching is based on Mr. Zhao
Yuanren’s proposition, primarily considering the frequency of
phrase and structure usage (Zhao Jinming, 2018).

HeAh RIS RN, RS ITHESEER 5K, EEHE
SR AL AR (B8 62477 2018).

The “..de v” structure falls into the category of nominalization,
which serves as a crucial “linguistic carrier” for conveying
information in academic discourse (Gui, 2014, p. 51). The prevalence
of this structure among expert authors indicates their ability to use
language structures that are in line with academic discourse to
reporting others’ research and ultimately achieve their
communicative goals.

There are differences in the temporal components attached to
the reporting verbs used by the two groups of authors (see Table 9).
Expert authors use “v + guo” more frequently and “v + le” less
frequently compared to novice authors. Upon analyzing the corpus,
we found that “¥F17T” (conducted) and “BH4Til” (have
conducted) often alternate. To explore the differences in their usage,
this study utilized Antconc 4.2.4 to examine high-strength
collocates within the 8-word range to the right of both expressions.
In the expert authors’ corpus, the top 3 high-strength collocates for
“HHAT 17 are “Gtit” (count), “BF A7 (study), and “Z+#7” (analyze),
all of which belong to research reporting markers. On the other
hand, the top 3 high-strength collocates for “#4Tid” are “itiA”
(discuss), “PR1}” (explore), and “¥} i (discuss), which are all
discourse reporting markers. The advantage of the “Hf{T
it + discourse reporting marker” combination lies in its ability to
provide an overall report of previous research, including but not
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TABLE 9 Tense and aspect in reporting markers.

Author v+ le vV + guo
type
yp REWY Raw Per
numbers numbers 1,000
words
Expert author 60 0.16 30 0.08
Novice author 139 0.41 8 0.02

Chi-square 1 =40.79, p < 0.05 1 =9.26,p<0.05

limited to the research process, with a stronger focus on the
research results. This higher level of abstraction in the overall
reporting allows the author to omit unnecessary reporting
information, enabling them to emphasize their evaluation of
previous research findings effectively.

5 Conclusion

Citations are an indispensable element of academic discourse,
serving a pivotal function in the construction of knowledge, the
interpretation of texts, and the dynamics of interpersonal
communication. A substantial body of research on citations has
been conducted, yielding a plethora of findings pertaining to
various aspects of citations, including their forms, functions, and
patterns across diverse contexts. Furthermore, differences in
citation practices due to varying levels of expertise have been well-
established in the field of academic English research. Nevertheless,
it remains unclear whether the conclusions drawn from academic
English corpora can be generalized to academic Chinese corpora.
This study, which employed a self-constructed small-scale corpus,
compared the similarities and differences in citation practices
between expert and novice authors. The findings yielded three
main conclusions:

First, it can be concluded that the findings derived from the
analysis of academic English corpora can be largely extrapolated to
academic Chinese corpora. This suggests that the impact of expertise
on citation practices in academic journal papers is a cross-linguistic
phenomenon. This study demonstrates that in academic Chinese
writing, expert authors and novice authors exhibit comparable
differences in citation density, embedding methods, citation forms,
and reporting markers, as observed in academic English. For
instance, expert authors are more likely to utilize non-integral
citations and direct quotations, employ a diverse array of reporting
markers and exhibit discernible proclivities in the utilization of
evaluative reporting markers.
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Moreover, academic Chinese exhibits distinctive features that set
it apart from academic English. In academic Chinese papers, authors
demonstrate a greater proclivity for employing the form of situating
citees in subject position in comparison to their counterparts in the
field of academic English. This form is readily comprehensible,
resulting in no notable discrepancies in its utilization between expert
and novice authors. Conversely, academic English writing tends to
favor nominalized phrases, with the cited author situated within a
noun phrase. This structure can prove challenging for novice authors
to master, leading to an overreliance on the citees as subject form and
resulting in significant usage differences between the two groups in
this regard.

Ultimately, the discrepancies in citation practices between the
two cohorts of authors can be attributed to their comparatively
weaker intertextual awareness and less pronounced sense of
developing an academic writing expert identity. In particular, novice
authors tend to introduce cited information with the objective of
identifying the “correct answer,” rather than engaging in a critical
integration of disparate pieces of information and establishing
intertextual relationships between the current discourse and
multiple source materials. This approach fails to demonstrate their
expertise or construct an expert identity in academic writing. The
latter is achieved through synthesizing various sources, forming
their
professional knowledge.

own academic perspectives and highlighting their

Two limitations remain in this study. First, the analytical
framework addresses the form of citation, but not the function of
citation. A combination of formal and functional analyses would have
enabled the formulation of more operational pedagogical suggestions
and provided novice authors with a clearer understanding of the
appropriate citation forms for fulfilling communicative purposes.
Second, the analysis is confined to the textual corpus; however, if
interviews with novice and expert authors were to be incorporated,
the motivations behind the observed differences in citation use
between the two groups could be subjected to more rigorous analysis,
thereby enhancing the reliability of the conclusions drawn.
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Four supervisory mentoring
practices that support online
doctoral students’ academic
writing

Sandra Becker*, Michele Jacobsen and Sharon Friesen

Werklund School of Education, University of Calgary, Calgary, AB, Canada

Academic writing in both face-to-face and online environments is often fraught with
tension, emotion, and challenge. The quality of doctoral students’ online academic
writing experiences can be a difference maker in the successful completion of
programs. This study examines how mentoring practices support online doctoral
students’ academic writing, building on prior research that identified five enabling
factors of effective online doctoral supervision, with a focus on cultivating a
collaborative online community of support for academic writing. Using a comparative
case study approach, interviews with five recently completed faculty of education
doctoral graduates at a large university in western Canada were analyzed to
identify four mentoring supervisory practices that support online doctoral students’
academic writing: (a) fostering a trusting, supportive community of practice; (b)
engaging in regular synchronous meetings combined with iterative cycles of
mentoring and scaffolding; (c) using coursework and program structures as a
springboard for writing; and (d) providing diverse models of academic writing.
Central to the effectiveness of the four online supervisory mentoring practices was
the notion of trust which enabled students to develop their academic writing skills,
scholarly identities, and successfully complete their doctoral degrees. This study
is significant for identifying supervisory mentoring practices that led to students’
sense of gratitude and flourishing, further highlighting how crucial relational trust
is for online doctoral students’ academic writing.

KEYWORDS

Online doctoral supervision, academic writing, supervisory practices, graduate
mentorship, graduate student writing

Introduction

Doctoral work is often inspired by an innate sense of curiosity, an array of life experiences
and diverse personal passions, and the joy found in learning new things. A substantial
component of doctoral work involves communication, and particularly the complex and
challenging process of scholarly writing (Calle-Arango and Avila Reyes, 2023; Naidoo et al.,
2023; Ondrusek, 2012). Seasoned scholars often repress or downplay the emotional demands
and vulnerabilities associated with academic writing (Belcher, 2019; Goodson, 2023), yet these
challenges remain significant barriers, particularly for doctoral students navigating the
transition to academic writing. Challenges with academic writing have implications for
doctoral student-supervisor relationships, such as communication, feedback, and student
confidence. Exploring first time writing and feedback experiences in a doctoral program, Wei
et al. (2019) identified the shift from the undergraduate and master’s level—where students
encountered a high degree of success and limited critical commentary—to doctoral programs
which included highly evaluative peer review and critique, and expectations for not only the
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sheer quantity of writing, but also multiple rounds of revision required
for each work. Further, although there are beliefs within faculty that
students enter the doctoral program able to write, many students
express a lack of preparedness (Calle-Arango and Avila Reyes, 2023).
Indeed, transitioning from “coursework-based study to a doctoral
degree involves a significant move to unstructured study and the
requirement to produce a high-quality academic product contributing
new knowledge to a field of study” (Bastalich and McCulloch,
2022, p. 1).

Mentoring practices that support doctoral students in making
transitions to advanced academic writing are key to effective student-
supervisor relationships, whether these interactions are mediated
face-to-face or online. While there is a growing body of research
focusing on specific interventions and strategies such as writing
conferences (Consalvo and Rueter, 2024), group activities such as
workshops, snack writing, and writing commons (Eaton and
Dombroski, 2022; Maldonado et al., 2021; Sarnecka et al., 2022;
Winberg et al., 2023; Zimmer et al., 2022), these studies primarily
focus on short-term interventions rather than the overarching
supervisory mentoring practices that sustain long-term writing
development. This study addresses these gaps by exploring two key
research questions: (1) What supervisory mentoring practices are
identified as cultivating effective online doctoral student academic
writing relationships? and (2) What emotions are associated with
effective online doctoral student academic writing relationships?

In online environments, academic writing introduces unique
challenges, such as the need for structured and timely communication
with supervisors, as well as prompt and constructive feedback
(Jacobsen et al., 2021; Naidoo et al., 2023). Research has shown that
fostering a sense of belonging and writing self-efficacy plays a critical
role in doctoral students overcoming challenges, emphasizing the
importance of trust and community within virtual doctoral programs
(Burkholder and Bidjerano, 2023; Miller et al., 2023). While existing
research highlights various interventions to support academic writing
(Maldonado et al., 2021; Sarnecka et al., 2022), there remains a need
to explore the practices that integrate these strategies into cohesive
and effective supervisory frameworks.

This study builds on earlier research identifying five enabling
factors of effective online doctoral supervision, with a specific focus
on factor five: cultivating a collaborative online community of support
for academic writing (Jacobsen et al., 2021). Using a comparative case
study approach (Merriam and Tisdell, 2016; Cleland et al., 2021),
we analyzed data from interviews with five recently completed
doctoral graduates at a large research-intensive Canadian university
to determine the mentoring practices associated with effective online
doctoral student academic writing skills. Findings include four
supervisory mentoring practices: (a) engaging students in a trusting,
supportive community of practice; (b) engaging in regular
synchronous meetings combined with iterative cycles of mentoring
and scaffolding; (c) using coursework and program structures as a
springboard for writing; and (d) providing diverse models of academic
writing. Central to the effectiveness of these online mentoring
practices was the notion of trust.

A qualitative case study research design (Merriam and Tisdell,
2016) allowed for an in-depth exploration of the supervisory
mentoring practices that supported online doctoral students’ academic
writing. While much of the existing research on doctoral writing
focuses on short-term interventions (e.g., workshops, writing groups),
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this study examined sustained supervisory mentoring as a relational
and developmental practice that extends across a doctoral student’s
program. The doctoral graduates indicated that these effective
supervisory mentoring practices not only assisted them in developing
their academic writing practice as a tool for communication, thinking,
creating new knowledge, and forming their academic identities, it
ultimately lead to a deep sense of gratitude upon the completion of
their doctoral degree. By explicitly addressing the identified research
gap with a focus on the mentoring practices that supported student
success, this case study advances the understanding of how relational
trust operates in online supervision, shaping not only academic
writing development but also students’ confidence and scholarly
identity. This study also highlights the emotional dimensions of online
doctoral writing, demonstrating how supervisory mentorship
contributes to student flourishing. The significance of this study lies
in its contribution to improving supervisory mentorship in online
doctoral education by underscoring the importance of relational trust
in intentional supervisory mentorship in online doctoral programs to
enhance student confidence and flourishing in academic writing.

Doctoral student writing experiences

Doctoral writing experiences in general are often emotionally
fraught (Adamek, 2015; Colombo, 2018; Everitt, 2022; Huerta et al.,
2017; Lavelle and Bushrow, 2007; Kirkpatrick, 2019) and include
emotional responses such as fear, trepidation, stress, anxiety, feelings
of low self-confidence and being overwhelmed. We argue that
supervisory attention to writing as a key aspect of the online doctoral
experience ensures that students develop a growing sense of belonging
and self-efficacy in the academy. Supervisors, however, are not only
confronted with student feelings in relation to the writing process,
professors are also dealing with their own emotions affiliated with
positive and negative writing experiences as they mentor doctoral
student’s academic progress (Belcher, 2019; Goodson, 2023). The
rational-emotional combination presents a double helix predicament
when considering supervisory practices and support for doctoral
writing. In addition, supervisors need to be aware of different
approaches that students may bring to the writing process (Berdanier,
2021; Lavelle and Bushrow, 2007). Lavelle and Bushrow for example,
describe different doctoral student writing styles such as task-oriented
(get it over with), systems-oriented (big picture), structure-oriented
(organized), and intuitive (deep).

Academic writing is considered by some to be the most
challenging aspect of graduate work; thus, supportive mentoring
practices are needed to address the emotional, cognitive, conceptual,
and methodological processes students undergo (Calle-Arango and
Avila Reyes, 2023; Colombo, 2018; Stevens and Caskey, 2023). It is not
just about the writing per se - the affective, theoretical, and
methodological aspects of academic composition can institute
roadblocks to the construction of ideas. The notion of roadblocks
aligns well with Belcher’s (2019) suggestion to focus on, when writing,
the large-scale aspects of the article - “its argument, evidence,
structure, findings or methods” (p. 204). Furthermore, student
scholars identify the need for clear expectations (Wei et al., 2019;
Stevens and Caskey, 2023) as well as the provision of experiences and
support in the giving and receiving of feedback (Carter et al., 20205
Catterall et al., 2011; Calle-Arango and Avila Reyes, 2023; Chakraborty
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etal., 2021; Kirkpatrick, 2019; Kumar and Coe, 2017; Larcombe et al.,
2007; Wei et al,, 2019). In addition, program structures must consider
the inclusion of structured writing practice as part of course work
(Stevens and Caskey, 2023; Larcombe et al., 2007) whereby
assignments are seen as “springboard([s]” (Simpson, 2012, p. 106) to
less structured, candidate-led academic writing for the dissertation
(Hutton et al., 2024).

Doctoral writing in online environments introduces unique
challenges, such as the need for structured and timely communication
with supervisors along with prompt constructive feedback (Jacobsen
et al, 2021; Can and Walker, 2014). Though research on the
complexities of online doctoral writing is “sparse but growing”
(Kirkpatrick, 2019, p. 22; Lee et al., 2024), studies that explore
students” experiences with online academic writing are essential to
deepen understanding of effective supervision and mentoring
practices that support doctoral students. In our previous research,
both supervisors and doctoral graduates surfaced specific strategies,
such as ensuring regularly scheduled productive meetings, and the use
of a variety of online communication tools and spaces (Google docs,
Zoom, text messages, emails, telephone calls) for staying connected to
ensure the required responsiveness (Jacobsen et al., 2021).

In summary, the complex nature of doctoral student writing, both
emotive and intellectual, whether in person or online, necessitates the
need for ongoing support to ensure the successful completion of the
doctoral degree. This support should be multifaceted, including
regular, structured feedback, explicit guidance on academic writing
expectations, and sustained mentoring practices that recognize the
affective dimensions of writing. Establishing relational trust between
students and supervisors is particularly critical, as this personal regard
for one another fosters an environment where students feel supported
in their academic identity formation and writing development.

Exploring notions of trust in doctoral
student-supervisory relationships

A recent study (Jacobsen et al., 2021) identified five enabling
factors key to fostering strong online student supervisor relationships
with factor five being, “Cultivating a collaborative community of
support for academic writing” (p. 3). Each of the five enabling factors
were present in successful student supervisor relationships, however,
the meta-factor across all was relational trust.

Etymologically, the Oxford English Dictionary (2024) indicates
the origins of the word trust are Germanic, meaning “the state or
condition of having something committed to one’s care or safekeeping;
or of having confidence or faith placed in one; guardianship,” with
“loyalty, reliability, trustworthiness” also referenced. At the heart of
the word trust is a solid commitment to be bound with one another
in honesty, reliability, and support.

Research on supervisory relationships demonstrates that relational
trust is key to ensure that online supervisor-student relationships
thrive (Jacobsen et al., 2021; Friesen et al., 2022). Relational trust
evolves with both student and supervisor investing time in effective
communication, and perspective taking, that starts early in the
relationship and can lead to confidence in the judgements of each
other. Honest communication, which starts with the supervisor, is
necessary for both participants to flourish during the inevitable ups
and downs of the doctoral journey, especially given the unequal power
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dynamic. The supervisor is obligated to establish a trustworthy
environment where the student feels safe in expressing themselves,
even when this action requires great vulnerability (Makhamreh and
Kutsyuruba, 2021). Trust, developed reciprocally over time, can easily
be forfeited unless students witness consistency of action in their
supervisor, signalling to them that they have their “best interests at
heart” (Makhamreh and Kutsyuruba, 2021, p. 129). Consistency of
action is often shown through constructive feedback, informed
guidance, and open dialogue (Jacobsen et al., 2021; Friesen et al.,
2022), which can sometimes be more challenging to maintain in
online settings.

In summary, relational trust is fundamental to successful online
doctoral supervision, serving as the foundation for strong student-
supervisor relationships. Relational trust fosters reciprocity,
consistency, and open communication, allowing students to feel safe
in expressing academic vulnerabilities and developing scholarly
identities. Given the inherent power imbalance in supervision, trust
must be intentionally cultivated and sustained through honest
dialogue, constructive feedback, and consistent mentorship.

Method
Research design

This research is derived from qualitative (Merriam and
Tisdell, 2016) and explanatory case study research (Cleland et al.,
2021; Yin, 2018) that identified five key enabling factors in
effective online doctoral supervision (Jacobsen et al., 2021). The
bounded system includes five recently completed doctoral
graduates and five supervisors, from a large, research intensive
university in western Canada who were purposely selected,
invited, and agreed to be interviewed regarding their online
supervisory relationships and experiences based on the recent,
successful completion of their doctoral degree. All doctoral
graduate participants were experienced educators (K-16) who had
completed their doctoral studies while working in professional
Of the five
participants, four were female and all were first language English

situations as educators and/or adminstrators.

speakers. The study was approved by the Conjoint Faculties Ethics
Review Board (CFREB). All participants provided informed
consent prior to enrolment in the study.

Data collection

In the present analysis, we focus specifically on the semi-
structured one-hour interviews with five doctoral graduates to
examine in-depth the mentoring practices they associated with online
academic writing experiences in graduate school. We identified
‘cultivating a community of support for online academic writing’ as a
key enabling factor in the broader study. Building on this one factor,
our secondary analysis focused on understanding the supervisory
mentoring practices that doctoral graduates recognized as
instrumental to developing their writing abilities.

Interview data was anonymized prior to analysis; participants
were only identifiable as doctoral graduates who successfully defended
their dissertation. Names used in reporting are pseudonyms.
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Data analysis

A first cycle of deductive coding was conducted by all three
authors who read each of the five transcripts to identify statements
related to academic writing, then coding these chunks of text using
the five enabling factors (Jacobsen et al., 2021) derived from our prior
research. The data was organized in a spreadsheet, and we did a
frequency count of codes to identify and rank the most prevalent to
the least prevalent factor.

A second round of emotive coding provided insights into
participant perspectives and experiences with an explicit focus on the
emotions associated with academic writing (Saldana, 2021). Inductive
or open coding of emotions expressed in reference to academic
writing was derived from the language used by participants.

Next, we reviewed the data within each enabling factor to identify
patterns that could be collapsed into categories or themes related to
graduates’ descriptions of supervision and mentoring practices
associated with academic writing. The resulting themes were then
compared with themes emerging from other factors and the extant
literature. We added direct quotes from the data into the coding
framework to assist with the categorization. Interrater reliability was
maintained through consensus building, using a process of reflexive
thematic analysis (Braun and Clarke, 2019, 2020; Braun et al., 2022).

Findings

The findings are presented in two sections, with each section
related to one of the research questions.

Research Question One: What supervisory mentoring practices are
identified as cultivating effective online doctoral student academic
writing relationships?

We pinpointed four mentoring practices identified by doctoral
students, that working in tandem, served as instrumental to their
success in online academic writing.

Practice 1: engaging students in a trusting
and supportive collaborative community of
practice

An important practice participants indicated as key to their
progress, and linked to our previous research on relational trust, was
the trusting and collaborative online community environment, one
that was created based on the values of reciprocity, genuine caring,
integrity, and respect (Bryk and Schneider, 2002; Friesen et al., 2022).
As Alex attempted to articulate, “You cannot, you do not, it’s not stand
alone”” The supervisor was often at the forefront in facilitating the
creation and sustainment of this trusting online community which
included the supervisory committee, course instructors, and student
peers in the program.

According to some participants, the supervisory committee
played a significant role and was important within the collaborative
community of practice, with all members working as a team to
support the doctoral student’s writing. This team approach to
mentoring academic writing yielded multiple benefits, such as
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providing ready access to diverse faculty members who possessed a
broad background and experience where their “strengths were
different from my advisor’s strengths” (Alex). The committee provided
students with multiple experts they could trust and turn to regarding
disciplinary knowledge and methodological approaches to research,
data analysis, and the drafting of manuscripts. The supervisor, in
helping to select committee members, and in leading mentoring
conversations with the committee during online meetings, played an
important leadership role in establishing this collaborative community
of support. The committee also filled in when the supervisor was
unable. For example, Shawn stated, “[Supervisor] got really busy with
work. However, [Supervisor] had scaffolded it so other people were
there to support me.”

In addition to regular online connections with their supervisor
and committee, graduates emphasized the value of their online cohort
as a community of practice and source of peer mentorship. Peers
served as critical friends who offered authentic feedback and diverse
perspectives, while also questioning and challenging each other. This
online community of peers was important because together the
doctoral students were learning how to be academics by engaging in
thoughtful critiques of not only their own ideas, but of the ideas
expressed by peers. Peer support meant the online cohort engaged in
a shared experience where all ideas were valued, and where the
doctoral students motivated each other to keep going and care for each
other. In describing their experience, Morgan stated

Our cohort had developed some pretty tight relationships. And so
the feedback was more authentic, I would say, more true critical
friend, where, I care about you, you have great research ideas, and
I'm going to give you feedback that's going to nudge you, not just
help you feel good about yourself.

Morgan highlighted the role of peer support in helping doctoral
students not only improve their work, but also build a sense of
belonging and motivation within the academic community.

Alex described how when supervisory scaffolding was lacking,
they sought support from their cohort and supervisory committee,
whom they described as their “life preserver” Alex compared the
depth of feedback received from their supervisor to the
committee members:

Whereas they [the Committee] were like, what are you actually
saying in this? My advisor was more around the wordsmithing of
stuff and you know, cropping things, so I was just stating as
opposed to telling a story, they [the committee] were kind of like
what is the information you're putting out there and what are
you trying to get people to receive from this and how should

you structure it so that it really has an impact?

The combination of supervisory, peer, and committee feedback
created a comprehensive support system that fostered the academic
growth of these doctoral students, providing them with multiple
avenues to refine their ideas and writing.

Alex’s statement speaks to the challenge for doctoral students
where writing is used as a mechanism for constructing knowledge.
Scholars acknowledge the complex process of writing to create new
knowledge that moves beyond the telling of ideas to transformation,
which requires support (Ondrusek, 2012; Jackman et al., 2024). In
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Alex’s case, this support came not from the supervisor, but from the
supervisory committee and their peer cohort.

I don't want it to sound like I didn't have support because I did.
Every time I emailed my advisor they got back to me, but I got a
lot of my support in terms of writing my dissertation from two
people that were in my cohort. I got most of my support from
writing the actual, the content and how it should flow, from them.

This reliance on peers and committee members highlights the
importance of multiple layers of support for doctoral students,
ensuring they have access to guidance that meets their academic and
emotional needs throughout the dissertation writing process.

Alex’s metaphor of “life preserver;” as committee support in a very
real sense, spoke to their feelings of abandonment by the supervisor
and rescue by committee members and peers. Although their
supervisor’s email replies signalled an acknowledged form of
“support,” what Alex seemed to be longing for as indicated by her
comments about the supervisory committee, was a trusting and
relational dialogue around the expression of ideas they were exploring.

Other participants recounted that the most important relationship
in their online doctoral program was their supervisor. As Jesse
explained, “I had a really good supervisor who was willing to work
with me in a way that made sense for us. And that made the program
better for me.” Although Jesse indicated they dialogued with members
of their cohort about general education topics, they did not explore
their writing and writing process with peers in depth. “I mean, other
than talking about education, just generally what people were thinking
about, it really felt like those were two separate processes.” In essence,
for Jesse, the writing support and feedback was provided solely by
their supervisor.

When it came to writing the dissertation, Morgan expressed a
longing for associations beyond their supervisor and committee.
“With my program, I did not have enough of a connection with other
people outside of my supervisor and my supervisory committee at the
back end,” suggesting the benefit of creating a trusting community of
support that exists beyond the supervisor and committee that students
can draw upon as needed. The importance of a community of support
for doctoral writing was identified in our larger study (Jacobsen et al.,
2021) and is echoed in other research (Kar, 2024; Kirkpatrick, 2019;
Wikeley and Muschamp, 2004).

The supervisor, in possessing more intimate knowledge of the
doctoral student, however, can make the difference in a student
thriving instead of merely surviving the academic writing journey. The
strong relationships that four participants, Morgan, Shawn, Jesse, and
Leslie described with their supervisors linked to a balanced connection
to a broader community of practice in which they thrived. For Alex,
a weak relationship with their supervisor meant they experienced
abandonment and isolation and had to draw heavily on the extended
community of support to survive. Alex described a lack of confidence
while completing their dissertation and for undertaking further
research, while highlighting the need for a competent and
responsive supervisor.

The combination of supervisory, peer, and committee engagement
and feedback created a comprehensive support system that fostered
the academic growth of these doctoral students, providing them with
multiple avenues to refine their ideas and writing. However, addressing
the challenges and barriers to academic writing, including emotional
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investment and vulnerability, cannot fall entirely on the supervisor.
Establishing a collaborative community of practice that actively
engages in supportive measures and ongoing feedback is an important
consideration in program and institutional structures (Adamek, 2015;
Aitchison and Paré, 2012; Belcher, 2019; Catterall et al., 2011;
Chakraborty et al., 2021; Stevens and Caskey, 2023), while
“resituat[ing] the supervisor, not as the sole provider of support but as
an important anchor within a network of wider contacts and supports”
(Bastalich and McCulloch, 2022, p. 9).

Practice 2: engaging in regular
synchronous meetings with iterative cycles
of mentoring and scaffolding

The most prevalent supervisor practice participants described for
cultivating productive online writing relationships was regular and
iterative cycles of mentoring and scaffolding. This practice occurred
during various phases of written doctoral work: (i) during coursework
and dissertation background reading and pre-writing, (ii) during
mentoring conversations to explore ideas, and (iii) during the sharing
of written drafts with the supervisor and supervisory committee.
Mentoring and scaffolding existed in the form of timely and tailored
feedback on writing with a focus on incremental and continual
improvement (Carless et al., 2024; Kumar and Coe, 2017; Larcombe
et al,, 2007; Polkinghorne et al., 2023). As Shawn stated, “the whole
idea was that you are supposed to grow. It was progress,” while Jesse
indicated, “I felt like it was okay to send something in that wasn’t
perfect” Participants indicated that regularly scheduled and frequent
online meetings with their supervisor regarding their writing led to
the continual identification of next steps including the intentional
preparation for goals like candidacy and passing the final oral exam.
The “meetings” happened in a variety of channels, depending on the
need, by telephone, text, on Zoom, or working synchronously and
asynchronously in shared Google docs leading to a “feedforward”
approach where “student improvement was a key goal.” Participants
placed the supervisor at the center, attending to the provision of timely
assessment and student application of feedback in service of the long-
term goal (Sadler et al., 2022, p. 9). Participants also highlighted the
importance of feedback that they saw as non-judgemental and that
came in the form of questions, encouragement, suggested resources,
and a focus on process. Leslie confirmed, “the feedback was there, and
encouragement and resources [Supervisor] would send my way”
There was also a recognition that sometimes scaffolding could involve
direct instruction and was linked to assisting students in making sense
of methodology, data collection, and analysis possibilities, and
directing students where to go next in their writing. Alex described
their experience with direct instruction: “It felt better having someone
say to me, that’s what you are doing. That’s not what you are doing.
Focus on this” This combination of iterative cycles, timely feedback,
and diverse modes of online support helped students to progress
steadily through their academic writing, reinforcing both their
confidence and their scholarly development.

Graduates acknowledged the importance of the supervisors’
provision of timely feedback (Carter et al., 2020; Can and Walker,
2014; Kar, 2024; Lim et al,, 2019; Naidoo et al.,, 2023). As Morgan
explained, “The timeliness of it was really helpful because you would
get some momentum going in an aspect of your research or writing
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up and having that timeliness of the feedback just really helped me
when I needed to keep the momentum going” Timely feedback not
only helped students maintain momentum but also reinforced their
confidence in navigating the complex stages of their research
and writing.

In contrast, the lack of timeliness in supervisor feedback was also
noted. Reflecting on an adverse experience of a colleague in
comparison to their own, Leslie stated:

Like he could wait months before he got feedback. That's not
feedback. That's nothing. Because by now you've lost your train of
thought. Not just your train of thought, but you've found other
research, more literature. Now you're bringing that in. Now you're
going in a different direction.

Delayed feedback can have significant consequences. It can cause
doctoral students to experience confusion and misalignment in the
research process, which can hinder their progress and negatively
impact the overall direction of the dissertation.

Participants described how their supervisor’s knowledge of the
field was a key component to their steady progress in writing. One
praised their supervisor’s mentorship as vital in promoting their
emerging coherence of thought and expression. Jesse stated their
supervisor had “such a depth of knowledge in terms of, you know how
this fits to this, and what about this, and consider this angle” The
supervisor’s expertise not only helped refine students’ ideas but also
facilitated a deeper understanding of the interconnectedness of
concepts, which enhanced the overall quality of the students
academic writing.

One of the five participants spoke about the desire for such a
relationship with their supervisor; however, their lived experience
suggested something different. Alex recounted their supervisor’s focus
on procedural errors in their writing, stating, “my advisor is really
good at, like, catching me on the APA and stuff but in terms of the
content, that was a real struggle for me.” Alex articulated a supervisory
practice that portrayed writing as a focus on mechanics rather than
the development and structuring of ideas (Darland et al., 2024;
Ondrusek, 2012). In addition, doctoral students not only often face
challenges in the writing process, they also must contend with
conceptual and methodological challenges, as well as an array of
feelings associated with being a novice scholar (Calle-Arango and
Avila Reyes, 2023; Colombo, 2018; Gimenez et al., 2024).

Practice 3: building on coursework and
program structures as springboards for
academic writing

A third practice participants identified as supportive was the
instruction and practice with academic writing through specific
coursework and program structures. Participants found it helpful
when program structures (Friesen and Jacobsen, 2021) linked
coursework with dissertation writing. Establishing a collaboratory of
practice fostered supportive feedback networks and provided shared
experiences. Opportunities to engage in research as a research
assistant also enhanced the academic writing process. The academic
preparation gained through practice writing in coursework was a vital
part of student growth in that it provided not only procedural support,
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for example with APA and ethics preparation, but it offered early
writing experiences as a learning and practice opportunity (Stevens
and Caskey, 2023). Shawn described how “the research courses were
really my reflection courses which surprised me. I thought they would
be other spaces because they became very personal. It was about who
are you as a researcher and which methodological approach are
you going to take?” Shawn’s personal reflection through coursework
enabled students to gain clarity on their research identity and
methodological choices, ultimately helping them progress with their
dissertation writing.

Leslie articulated how linking the coursework with aspects of
dissertation writing supported their learning, even though they did
not utilize the writing from the course work per se in their dissertation:
“It helped me to learn how to do it, but I had to totally redo that [in
the dissertation]. So, was the content what it is now? No. Was the
process? Yes. I learned the process.” By linking aspects of coursework
with writing the dissertation, the participants described connections
and structured opportunities that promoted thinking and garnered
feedback on their initial ideas. Morgan indicated:

One of the major assignments was to start fleshing out your
research plan. And then we presented this to the class and received
feedback from them. So, it was a way to get peer support and kind
of unpacking and thinking [about] our ideas.

These experiences helped to scaffold students’ transition from
structured coursework to independent dissertation writing, ensuring
they were better equipped to refine their research approach.

Variability in the quality of instruction and course design,
however, also presented challenges. Leslie stated, “Were there some
gaps? Yes. And that would be dependent again on who is leading
which course and how it is set up.” Shawn also described the challenge
associated with varying quality in instruction and course experiences.

It was course design. It was the way it was taught. We didn't even
receive feedback on our projects, like there were many issues. [It]
still makes me uncomfortable. And we still talk about it as a
cohort because it really did affect our choices for our research
because we didn't understand what to do.

Shawn articulated, however, how their supervisor responded to
the challenge. Based on a negative course experience, Shawn’s
supervisor advised them to take an additional course to address their
learning gap. These inconsistencies in course design and instructional
quality had a direct impact on students’ ability to effectively plan and
carry out their research, underscoring the importance of well-
structured and supportive course designs and academic environments.

For Alex, who experienced coursework as a positive structure that
supported their thinking and learning, they also indicated these
experiences were disconnected from writing the dissertation. “After
the 2 years of coursework, we started writing our dissertation and it
was us and our advisor. And so, all of that was great up until it was
time to write our dissertation.” In this case, Alex viewed coursework
and dissertation writing as separate processes, and it was the latter
where the supervisory relationship came into prominence and was not
always experienced as positive or helpful for their progress.

Leadership in program design that explicitly links coursework and
program structures to enhance opportunities for doctoral students to
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develop self-confidence and become more familiar with academic
writing conventions (Friesen and Jacobsen, 2021), while developing a
base of discipline and methodological knowledge (Stevens and Caskey,
2023), is key to providing an academic environment and research
culture that supports effective supervisory practice.

Practice 4: providing diverse models of
academic writing for various purposes

A fourth practice identified by participants as important was
providing access to diverse models and examples of writing that
students would experience in academia (Carter et al., 2020; Eaton and
Dombroski, 2022; Sarnecka et al.,, 2022). Supervisors, committee
members, and other faculty modeled writing for various purposes,
from proposal writing to grant writing to award and fellowship
applications, to the academic writing process involved in preparing
individual papers for peer review. Shawn described the importance of
support when they applied for and received, with their supervisor’s
guidance, an international fellowship related to their doctorate. “It was
a way of modeling what the expectation was in academia, because
coming from [a workplace setting], I had no idea what the expectations
were” Instead of starting from scratch, the doctoral student was
scaffolded into this form of academic writing for a particular purpose
(fellowship application) using examples provided by the supervisor
from within the discipline.

Jesse augmented their own research and writing by building on
their supervisor’s work within a national professional organization,
which provided a springboard and inspiration for doctoral study. “I
think I really lucked out working with [my supervisor] and some of
the work that theyd done with [a National Organization]” Jesse
acknowledged how the writing experience assisted them in other
aspects of their professional work following completion of their
degree. “But even just developing that confidence with a research
proposal helped me to write some other grants after, right?” These
experiences not only supported Jesse’s immediate academic success
but also had long-term professional benefits, reinforcing the value of
strong mentorship and applied learning in academic settings.

In the absence of mentoring from their supervisor, however, Alex
sought writing models on their own. Alex described how they “literally
lived at the library for two years” Asked to explain in more detail, they
stated, “I downloaded and read several dissertations to kind of help
me because I did not know. Like you really do not know.” They also
recounted how later in the doctoral program they used a colleague’s
dissertation as a prototype. “It was her dissertation that I used as a
template for, what should it sound like, how should the layout of it
be?” Given the lack of mentorship from their supervisor, Alex was left
to search out and analyze writing models on their own, resulting in an
extended time in the program, and their constant questioning of
whether they could complete a dissertation at all.

The expectations and “environment of doctoral study has become
more writing-rich than ever before” (Aitchison and Paré, 2012, p. 13;
Burford et al., 2021). Growing pressure to produce a variety of quality
academic texts associated with and beyond the dissertation range
from conference proposals to ethics and grant applications, to journal
articles, and is an assumption of modern doctoral participation. For
these doctoral graduates, the models provided to them, or accessed by
them, offered opportunities to build competence and confidence not
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only in terms of the structures and syntax of academic writing, but
also in relation to the mores and traditions of academic deportment.

Research question 2: what emotions were associated with effective
online doctoral student academic writing relationships?

Several participants reported positively on the mentoring
practices, while a few lamented on the absence of the mentoring
practices. Next, we present a synthesis of emotions expressed by
doctoral graduates when describing experiences with online academic
writing in relation to the literature. We concur with other scholars that
it is important for supervisors’ to acknowledge emotions as potential
“affective barriers” to writing (Goodson, 2023; Lim et al., 2019
Ondrusek, 2012, p. 182). In our analysis, however, we found that
positive emotions were most common in the data. We posit this
finding was due to an interview focus on supervisory practices that
supported doctoral students. For example, of the ten most frequently
cited emotions, the majority were positive. Our analysis suggests that
supervisory practices that focus on fostering trust and confidence can
play a critical role in mitigating the negative emotions often associated
with academic writing.

Overall, we found the most prevalent emotions revealed in
participant comments were positive, with a deep sense of gratitude
and appreciation for their supervisor. When reflecting on the overall
experience, Shawn stated, “T had a wonderful experience ... I always
felt it was a team”” Jesse suggested their supervisor was the key to their
completion: “But if I did not have that person that I trusted, it would
have been hard to get through” Leslie described their supervisor as
“so dedicated, crazy amazing” and their experience as, “A good life
changing [which] has left me with, you know, the yearning for more.”
The importance of relational trust, intentionally established and
fostered in the online environment, as a key component not only in
academic writing success, but successful completion of the doctoral
degree, emerged strongly in the data.

Most doctoral graduates described how their supervisor listened
to their ideas, took time to understand their needs, and provided
personalized and timely support with their academic writing. Doctoral
graduates expressed plenty of trust in their supervisor: trust they
would respond in a timely manner; trust the feedback provided would
be given in the spirit of improvement, revision (seeing again), and
refinement (making more clear), and trust the feedback was based on
a deep understanding of the field (because as Shawn stated, “you do
not know what you do not know”). When that trust was lacking, (as
in the case of Alex) there was a very real feeling of isolation
and abandonment.

In essence, most of the doctoral graduates expressed appreciation
for supervisors who extended the very best of themselves to propel the
writing forward, who supported the ideas that were just emerging, and
who were deeply invested in the students becoming proficient writers.

Although mostly positive, emotions such as frustration, isolation,
and vulnerability, did present themselves during the interviews and
often were described in visceral terms. For example, Shawn mentioned
their fear and frustration at a lack of understanding of data analysis
procedures that blocked their writing.

I wasn't able to write until I got through it [data analysis]. And

I think that was really scary. Because then it was that moment
when you think, am I ever going to get this done? Because I don't
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know how. But the writing didn't happen or the [writing] tidal
wave didn't happen until after [they received support with
data analysis].

This same challenge was described, but with more emotional
intensity, by Alex.

But I almost feel traumatized because you're, so at least in our
cohort, you're so out there on your own in terms of collecting the
data and sifting through it all and getting through it all. Like it's
not like you have money to hire people to help you or you're
sitting there talking it out with someone and you're in it together.
Like you are kind of in it alone and that's kind of a really daunting

position to be in.

A lack of understanding of data analysis was described by Alex,
who shared the sense of isolation and overwhelm associated with
navigating data collection and analysis alone. Alex’s accounts
underscore the emotional toll that the research process can take on
students and highlight the critical need for timely support and
ongoing guidance from supervisors to alleviate these pressures and
foster academic progress.

As the participants expressed, learning to not only gain expertise
in the discipline, critically analyze and synthesize data, but also
“navigate the tensions between “knowledge telling, transformation
and creation” (Gimenez and Thomas, 2015, p. 29; Gimenez et al., 2024,
p- 2) amongst a myriad of conflicting emotions, often left doctoral
students feeling alone and isolated. The feelings of intense vulnerability
described by some participants speaks to the importance of
foundational supervisory noticing in online relationships, with robust
attention to frequent personal connections in various modalities to
overcome isolation and geographical dispersion, coupled with writing
and mentoring practices at critical times in the program (Jacobsen
et al., 2021) to effectively scaffold doctoral students’ learning to
be scholars.

Discussion

A well-established body of research focuses on the structural or
temporal supports for academic writing, such as the pedagogic “know-
how” needed for success (Catterall et al., 2011; Everitt, 2022; Gimenez
et al., 2024; Jones, 2018; Stevens and Caskey, 2023). We also contend
that trust, community, and ongoing responsiveness to not only the
academic, but also the emotional needs of the doctoral student writers
are important elements leading to successful completion of
their degree.

The importance of relational trust

The significance of trust as an essential component of the
highly emotive process of academic writing (Jacobsen et al., 2021;
Lim et al., 2019), however, cannot be understated as doctoral
students “make major adjustments in how they view knowledge,
learning, written expression, and themselves” (Ondrusek, 2012,
p- 180). Underpinning the success for doctoral students’ online
academic writing was the relational trust built with their
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supervisor - they trusted their supervisor would mentor and
scaffold their writing experiences and leverage the program
structures for their learning benefit and progress (e.g.the supervisor
who advised Shawn to take an extra course). Four of the five
doctoral graduates described the supervisor as a key leader in the
collaborative online community of support that surrounded their
academic writing experience, which included the supervisory
committee, student peers, and instructors, enabling them to
flourish and thrive as academic writers.

There is an intimacy that develops as supervisors observe their
doctoral students becoming more confident scholars and writers in
the collaborative presence of knowledgeable others. Rather than
seeing the online doctoral program as a rite of passage where the
apprentice is a neophyte researcher under the guidance of an expert
in a hierarchical power relationship (Jacobsen et al., 2024a,b; Halse
and Bansel, 2012), our study findings indicate that supervisors who
nurtured doctoral student writers, even in virtual settings, led to deep
feelings of gratitude and reciprocity. This finding suggests that
intentional, effective relational practices with and beyond the
supervisor that support doctoral student writing are connected to
empowerment and flourishing versus hierarchy and power. Our
findings align with Makhamreh and Kutsyuruba (2021), who
emphasize that relational trust is fundamental in supervisory
practices, particularly in fostering academic writing success. Their
study highlights how trust-based relationships in supervision lead to
greater student engagement, confidence, and the ability to navigate the
complexities of doctoral writing. Our study further extends this by
demonstrating that, even in online settings, relational trust not only
influences academic progress but also mitigates emotional barriers,
ultimately shaping the doctoral student experience and development
as a confident academic writer.

The importance of a collaborative
community of support

According to some doctoral graduates, the selection of committee
members was a pivotal action by the supervisor. When supervisors sense
integrity, a component of relational trust (Bryk and Schneider, 2002),
among colleagues and possible committee members, they recognize
shared and common views and perceive that the actions and support
provided to the doctoral student by others will be consistent with their
views. In supervision, this decision means going beyond the semi-private
/ private nature of student-supervisor relationships and one-on-one work
with their students, to purposefully engaging and cultivating meaningful
collaborations for supporting doctoral student writing with colleagues,
while considering the students’ positionality and vulnerability as learners.

As acknowledged by doctoral graduates in this study, the
collaborative community of support plays a vital role in making visible
effective supervision practices, and “recognizes that all participants in
the doctoral process bring resources to and make demands on each other
but defines their relationship as a cooperative endeavour of reciprocal
responsibilities and obligations” (Halse and Bansel, 2012, p. 384; Roos
et al,, 2021). While supervisors have the primary responsibility for
mentoring and guiding a student’s development and progress, they also
need to recognize and leverage supervision of doctoral students as part
of a collaborative community of support (Jacobsen et al., 2021; Catterall
etal, 2011; Chakraborty et al., 2021; Gimenez et al., 2024; Jones, 2018).
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The findings from this case study reinforce the importance of
integrating supervisory, peer, and committee feedback into a cohesive
support system. This integrated approach fosters academic growth by
providing doctoral students with multiple avenues to refine their ideas
and writing. Our study builds on previous work by demonstrating that
supervisory structures are most effective when they extend beyond
dyadic relationships to include a network of support (Catterall et al.,
2011; Gimenez et al., 2024). This aligns with research on collaborative
learning environments, which suggests that shared intellectual
engagement fosters greater motivation, deeper conceptual
understanding, and a stronger sense of belonging within academic
communities (Jacobsen et al., 2024a,b; Jones, 2018). These findings are
particularly relevant in online doctoral programs, where sustained
engagement with peers, committee members, and faculty can mitigate
the isolation often associated with independent research. A holistic
framework that recognizes both the academic and emotional
dimensions of doctoral writing is critical in helping students persist

and thrive in their programs.

The importance of ongoing feedback

Within the support community, feedforward is a crucial element
when grappling with the questions, “Where am I going? How
am I going? Where to next?” (Hattie and Timperley, 2007, p. 87; Sadler
et al., 2022). This means that feedback on writing is sometimes
provided as direct instruction and other times as specific
recommendations of scholarly resources to promote thinking. The
feedback should go beyond mechanics and editing to focus most
importantly on content and structural coherence (Darland et al., 2024;
Ondrusek, 2012), and draw on committee members’ broad range of
methodological, discipline, and writing knowledge to encourage the
promotion of academic writing as a tool for thinking.

Program structures and coursework can impact doctoral student
writing success as indicated by some of our participants. The practice of
instructors and supervisors engaging in tailored dialogue with doctoral
students during completion of coursework to bring awareness and
acknowledgement of the complexity of the academic writing process,
while encouraging its use as a tool for thinking, is recommended.
Developing regularly scheduled check-ins throughout the program to
monitor doctoral student progress in relation to their understanding of
theories, methodologies, and data collection and analysis processes
were suggested by doctoral graduates as well as participation in diverse
forms of academic writing and research (e.g., research assistantship).

In addition, program structures should be designed for students
to maintain continued connections with their doctoral student cohort
once the coursework is completed and they transition to the research
program and dissertation writing stages. By integrating relational trust,
a collaborative community of support, and iterative cycles of feedback,
institutions can create more sustainable environments that foster both
academic success and student well-being in online doctoral programs.

Conclusion

In this case study research, we identified four supervisory
mentoring practices that positively impacted doctoral student online
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academic writing experiences and their expressed feelings of trust and
gratitude: (a) engaging students in a trusting, supportive community
of practice; (b) engaging in regularly scheduled synchronous meetings
with iterative cycles of mentoring and scaffolding; (c) using
coursework and program structures as a springboard for writing, and;
(d) providing diverse models and mentoring of academic writing.
We also found that online doctoral graduates’ recognition and
acknowledgement of these practices in their supervisors led to positive
emotive responses, in particular gratitude, and a growing confidence
in their academic writing abilities and emerging identities as scholars.

Limitations

There are several limitations to this case study that must
be acknowledged. First, the findings are based on a small sample
size of first language speakers from a single institution in one
country, which may limit the transferability of the results. Second,
as the findings are derived from doctoral graduates’ retrospective
accounts, they may be influenced by agreement bias or selective
memory, as all participants successfully completed their programs.
Third, this study focuses on academic writing, which represents
only one aspect of the doctoral experience. As such, the findings
may not capture the full complexity of student-supervisor
relationships or the broader doctoral program experience. Finally,
while the study emphasizes online doctoral programs, we submit
that the identified practices may be universal and relevant across
both face-to-face and online modalities, but further research is
needed to confirm this assumption.

Future research directions

Given the study’s limitations, future research could explore several
key areas. Studies could examine how these mentoring practices
operate across different cultural and institutional contexts to better
understand their adaptability and effectiveness. Additionally,
longitudinal research with a larger sample size could provide richer
insights into how mentoring practices evolve over the course of the
entire doctoral journey and their impact on both academic and
professional outcomes. Another potential area of research is studying
the intersection between supervisory practices and equity, diversity,
and inclusion, particularly how these practices support students from
historically minoritized groups. Finally, comparative studies between
face-to-face and online doctoral programs could identify nuances in
how mentoring practices are enacted in different modalities, offering
a deeper understanding of their universal or context-specific nature.

Significance of the study

This study contributes to the growing body of research on
fostering strong doctoral student-supervisor relationships, which is
the importance of cultivating a collaborative community of support
for academic writing (Jacobsen et al., 2021) and the importance in
building relational trust between supervisor and doctoral student
(Friesen et al., 2022). While aligning with prior studies on the critical
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role of supervisors in supporting doctoral students’ academic writing
and successful completion of their program (Jacobsen et al., 2021;
Polkinghorne et al., 2023), a key contribution of this study is the
demonstrated value and importance of an online collaborative
community of support for doctoral students’ online academic writing
(Kar, 2024; Kirkpatrick, 2019; Naidoo et al., 2023). A collaborative
community of support includes regular access to and support of
supervisory committee members, course instructors, doctoral student
peers, and the doctoral cohort, coupled with sound program structures
(Friesen and Jacobsen, 2021), to cultivate and advance doctoral
student growth as academic writers. This study is significant in that it
underscores the potential for joy and flourishing in doctoral education
when holistic and relational approaches are employed to support
students’ academic journeys.
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Introduction: Writing argumentative essays using multiple sources is a critical
skill for college students, yet it remains a significant challenge. Despite
previous research acknowledging this difficulty, the specific dynamics of the
argumentative essay writing process and where breakdowns occur remain
unclear.

Methods: College students wrote argumentative essays on a controversial topic
after reading multiple documents. The data were fitted to two competing theory-
based Bayesian networks, a method highly suited to the modeling of cognitive
processes identified with argumentative writing.

Results: The best-fitting model showed that the argumentative essay task is
both initiated and sustained by higher-order integration components. This model
lends support to the description of the process of argumentation writing from
multiple documents put forth by the stage-based Integrated Framework of
Multiple Texts. Further, we found that the process of argumentation falters due
to students’ inability to frame counterarguments and their non-optimal critical
analysis.

Discussion: This research not only enriches our understanding of the mechanics
of argumentative writing from multiple sources, but the innovative Bayesian
approach could lead to further refinement of the model by future researchers.

KEYWORDS

argumentation, multiple source use, argumentative essay writing, Bayesian network
analysis, multiple documents, college students

Introduction

The importance of oral or written argumentation is well-established in the literature.
Educational research has demonstrated that the ability to formulate cogent arguments is
critical to learning across domains (Asterhan and Schwarz, 2007; De La Paz, 2005; Wiley
and Voss, 1999). Further, with its emphasis on evidence and consideration of varying
and contradictory perspectives, argumentation is at the heart of a democratic education
(Gutmann, 1999; Hess and Avery, 2008). It should come as no surprise, therefore, that this
manner of thinking and reasoning has been the subject of philosophical and psychological
analysis since the time of Aristotle. In his most famous work on the topic of oral
argumentation written in the 4™ century BCE, The Art of Rhetoric, Aristotle drew on the
history of ancient logic and intricately analyzed the art of persuasion. The Art of Rhetoric
is the foundational treatise on which modern argumentation theory is based (Aristotle, 4th
century BCE, 2019; Perelman and Olbrechts-Tyteca, 1969; van Eemeren, 2013).
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The importance of argumentation is further evidenced in the
attention it is paid in educational policies and practices intended
to promote learner development and the overall wellbeing of
society (Jiménez-Aleixandre and Erduran, 2007; Asterhan and
Schwarz, 2016). For example, the K—12 Common Core State
Standards for writing lists the ability to “write arguments to support
claims in an analysis of substantive topics or texts using valid
reasoning and relevant and sufficient evidence” as a curricular
goal (National Governors Association Center for Best Practices
and Council of Chief State School Officers, 2010, p. 18). Despite
these standards and policy mandates, far too many students
struggle with argumentation, as numerous research studies have
documented (e.g., Kuhn, 1991; McCann, 1989; Means and Voss,
1996). Researchers have demonstrated that students are unable
to recognize and apply argumentative text structures (Chambliss
and Murphy, 2002; Freedman and Pringle, 1984); have difficulty
providing appropriate evidence to justify claims or positions
(Kuhn and Modrek, 2021; List et al,, 2022); and fail to offer
counterarguments or rebuttals (Ferretti and Fan, 2016; Leitao, 2003;
Mason and Scirica, 2006).

Such academic challenges are amplified when argumentation
takes the form of a written product (National Assessment of
Educational Progress, 1994, 1999, 2002). This is because skilled
writing is in itself a complex activity depending on cognitive,
contextual, and motivational factors (Bereiter and Scardamalia,
1987; Galbraith and 1998; Graham, 2018). Thus,
producing a solid piece of argumentation in writing entails

Torrance,

the transformation of knowledge and requires skills underlying
composition, cognizance of the constraints imposed by the
argumentative genre, specific topic, and the audience being
addressed, while being driven and efficacious at managing the
challenges of the writing task.

An additional source of difficulty in constructing arguments
arises from the use of multiple texts, particularly with online
resources (Alexander and the Disciplined Reading and Learning
Research Laboratory, 2012; Stadtler, 2017). Those challenges
pertain to the proliferation of information available online,
multiple perspectives on the same issue, and varying degrees
of source credibility and content accuracy (Braasch et al,
2014; McGrew, 2021). Consequently, students called upon to
craft argumentative essays from multiple documents must be
able to evaluate and integrate the information from multiple
documents, even before they begin to write. Cognizant of these
challenges, researchers have turned their attention on examining
and promoting competencies related to using multiple sources.
These competencies include the ability to assess the reliability of
sources and establish connections among ideas across different
documents (Anmarkrud et al., 2013; Braasch and Braten, 2017; Britt
and Rouet, 2012). Developing these skills is crucial for crafting
argumentative essays within the pluralistic information landscape
of the internet.

The current study builds upon and extends the aforementioned
research on argumentation, particularly in its written form
within the context of using multiple sources. It employs an
innovative statistical method—Bayesian Network analysis—to
model the componential processes involved in producing a quality
argumentative essay from multiple documents.
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Specifically, in this study, students were required to access, read,
and integrate information from a library of online documents that
varied in both source and content credibility. We selected only
original documents from the internet to create the library. We
carefully curated documents that represented various combinations
of source and content credibility. For instance, we included
documents from credible sources that were found to contain
content of questionable credibility. This is different from previous
studies where only the credibility of sources, and not the content
of those sources, was manipulated (e.g., Ecker and Antonio,
2021; Sparks and Rapp, 2011; van Boekel et al., 2017). Further,
we employed Bayesian Network analysis, a probability-based
technique, that allows for the modeling of causal relations among
components and make predictions about the relative importance of
each component to the production of a quality argumentative essay.
The rationale for the use of this more novel technique was to shed
light on the complex interrelations among the components that
constitute the argumentative writing process. This analysis would
also allow us to identify components of argumentation that seem
particularly challenging for students.

Due to the fact that we used Bayesian Network analysis
as a theoretically driven approach where key components were
specified prior to modeling, we first discuss argumentation and
the components entailed in its execution. We then describe the
particular framework of multiple source use into which the writing
of an argumentative essay was embedded. Finally, given the
somewhat novel modeling procedure we apply, we briefly overview
Bayesian Network analysis.

The process of argumentation

Argumentation is a complex process that has been studied
across multiple disciplines, each offering unique perspectives
and models. While philosophical approaches often emphasize
logic, resulting in the well-known inductive and deductive
argument structures, this study adopts a broader, dialectical
view of argumentation (van Eemeren and Grootendorst, 2004).
This choice is motivated by our focus on everyday contexts
involving controversial social topics, rather than purely scientific
or philosophical debates.

In the dialectical approach, van Eemeren et al. (1996, p.
5) define an argument as “a verbal and social activity of
reason aimed at increasing (or decreasing) the acceptability of a
controversial standpoint for a listener or reader, by putting forward
a constellation of propositions intended to justify (or refute) the

> »

standpoint before a ‘rational judge’.” This definition emphasizes
argumentation as a communicative, rational activity aimed at
influencing standpoints through justification and refutation of
anticipated counterarguments.

The dialectical view frames argumentation as a goal-directed,
interactional process where two or more parties engage to resolve
a conflict of opinion. An argument comprises a claim that is
supported by evidence, anticipates potential challenges, and is
strengthened by addressing counterarguments (Walton, 2007).

Given the cognitive focus of our study, we aim to elucidate
the process of argumentation from a cognitive perspective, rather
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than examining the textual structure of arguments produced by
our students. We posit that the generation of claims, the provision
of justifications, and the formulation of counterarguments are
cognitive processes that manifest as observable features in
the resulting text. This psychological approach conceptualizes
argumentation not merely as a social and verbal activity, but
critically as a series of complex mental operations.

Our framework posits that the cognitive processes underlying
formulation, evidence

argumentation—specifically,  claim

evaluation, and anticipation of opposing viewpoints—are
reflected in both the structural and content-based elements of the
argumentative text. We hypothesize that these cognitive operations
leave discernible traces in the textual output, providing a window
into the mental processes of the arguer (Galbraith, 1998; Van Wijk,
1998).

This cognitive-centric model allows us to investigate the
intricate interplay between internal cognitive mechanisms and their
external manifestations in argumentative discourse. By focusing
on these cognitive underpinnings, we aim to develop a more
nuanced understanding of the mental operations that drive
effective argumentation, potentially offering insights into cognitive
strategies that can enhance argumentative skills.

Integrated framework of multiple texts

The process of argument construction based on multiple texts
has been a focus in the body of literature on multiple source use
(Barzilai et al., 2021; De La Paz and Felton, 2010; Vandermeulen
et al., 2020). In multiple source use (MSU) tasks that culminate in
the production of argumentation, students need to read multiple
texts on the focal issue and integrate information and perspectives
from different documents to build their own arguments. The
complex processes of using multiple texts to produce a desired
outcome have been characterized by several theoretical frameworks
1999;
Internet Information Problem-Solving model, Brand-Gruwel et al.,

(e.g, Documents Model Framework, Perfetti et al,

2009; Multiple Documents-Task-based Relevance Assessment and
Content Extraction model; Rouet, 2006). Common to these models
is the emphasis on how learners consolidate information within and
across multiple documents to create an integrated representation
of the texts and the topic. Among the various models, we turned
to the Integrated Framework of Multiple Texts (IF-MT, List and
Alexander, 2019) as a guide for our effort to understand the
process of integrating information from multiple texts in producing
quality argumentation.

The IF-MT is a comprehensive framework that was a
consolidation of other existing models. The framework delineates
three stages that explain the complex process underpinning
students’ multiple source use—preparation, execution, and
production. The unfolding of argumentative writing in the MSU
contexts in IF-MT’s three stages is visually depicted in Figure 1.

In the first stage, preparation, students orient themselves
by conducting task analysis to determine the requirements
of the assignment at hand and begin mentally mapping the
steps toward completion. Students’ analysis of the task is
influenced by the interplay of their individual characteristics (e.g.,
knowledge, interest, attitude) and external task demands. For
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example, students’ prior knowledge about what argumentation
constitutes can influence the quality of their argumentative essays
(Nussbaum, 2011).

The second stage, execution, is where students implement the
steps for completing the task, and the stances they adopted begin
to manifest in external actions. During this stage, students search,
navigate, select, and read sources and then forge associations
within and across documents. Through these complex processes,
students engaged in an argumentative task may develop mental
representations of the informational terrain of the topic by
integrating diverse perspectives and supporting justifications from
various documents, which may shape or reshape their stances on
the topic.

The final phase of the IF-MT is the production stage, wherein
students engage in the complex process of text generation. In
the context of our study, this culminated in the creation of
argumentative essays. Crucially, the mental representations formed
during the preceding planning and execution stages significantly
influence the production process. We chose to focus on this stage
where text production happens because it provides a window into
cognitive processes (Galbraith and Torrance, 1998).

Unlike traditional writing models (Hayes and Flower, 1980),
the IF-MT posits that production is not merely a mechanical
conversion of thought to text, but rather a dynamic, on-line process
that plays a pivotal role in shaping the final product. This aligns
with the text-production perspective, which conceptualizes the act
of writing itself as a process that engenders new understanding and
facilitates “knowledge transformation” (Bereiter and Scardamalia,
1987; Galbraith, 1998).

This theoretical stance suggests that the production stage
offers a unique opportunity to assess the efficacy of students’
comprehension of task parameters and their level of information
integration. As Galbraith (1998) argues, analyzing the text as a
window into cognitive processes can be a particularly fruitful
approach, as it centers the intricate processes involved in
text production.

In educational research and practice, written products—
particularly argumentative essays—are frequently employed in
multiple source use tasks (Luna et al., 2022; Mateos et al., 2018).
Recognizing this, our study focused on the production stage,
leveraging the IF-MT to elucidate the cognitive components that
contribute to the composition of high-quality argumentative essays
derived from multiple documents.

This approach allows us to examine the cognitive processes
involved in text production through an analysis of their traces
in the final product. By doing so, we aim to contribute to a
more nuanced understanding of the complex interplay between
task and integration components that underpin the creation of an
argumentative essay for the broader purposes of influencing writing
instruction and support.

Identifying core components of
multiple-text-based argumentation

Based on the extensive literature on argumentation and
multiple source use just overviewed, we identified core components
of argumentative essay writing involving multiple documents.
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FIGURE 1

Section of the integrated framework of multiple texts (IF-MT) focusing on written products and the processes underlying task analysis and integration.
The model shows the multi-stage process of MSU writing. Italics represent manifestations or traces of processes that researchers can directly access.

The components included both essential elements for completing
the argumentative essay task (i.e., task parameters) and core
processes for achieving integration of multiple sources (ie.,
integration components). Each of the task parameters and the
integration components captures complex cognitive processes that
are manifested in and inferred from the written product.

Task parameters

Drawing on the pragma-dialectical approach to argumentation
(van Eemeren and Grootendorst, 2004), we delineated the following
task parameters: (1) presenting a claim, (2) providing justifications
for the claim, (3) addressing counterarguments through rebuttal or
refutation, (4) using multiple sources. The first three parameters
(claim, justifications, and counterarguments) directly reflect the
dialectical nature of argumentation. The fourth parameter, using
multiple sources, was deemed necessary given the multiple-text-
based nature of the argumentative essay task. This parameter adds
an additional layer of complexity to the task, requiring students to
navigate and select multiple documents.

Further, foundational to generating a written product was
students’ writing ability. In effect, the ability to communicate
through writing was judged as foundational to the production of
an argumentative essay.

These delineated task components emerge from the cognitive
processes underlying writer’s representation of the rhetorical
problem (Galbraith, 1998; Flower and Hayes, 1980). This cognitive
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perspective allowed us to conceptualize the task parameters as
manifestations of the mental operations involved in writing an
argumentative essay.

Integration components

Integration, as defined by Alexander and the Disciplined
Reading and Learning Research Laboratory (2020) is “the
meaningful consolidation of elements found within and across
information sources that results from the analysis and synthesis of
their contents” (p. 408). This definition highlights the foundational
roles of analysis and synthesis to integration. These processes can
occur throughout the three stages described in the IF-MT (List and
Alexander, 2019).

At the preparation stage, students may engage in preliminary
task analysis as they inspect task requirements, available materials,
and contextual characteristics vis-a-vis their knowledge, beliefs,
and motivations. This initial assessment results in the adoption
of a default stance toward task completion (e.g., critical
analytic; List and Alexander, 2017). The chosen stance influences
enactment of the task parameters that are reflected in the final
written product.

In execution, analysis can occur when students critically
evaluate the quality of the sources and their contents and identify
the relations between pieces of information within and across
documents. As students process the texts, they may synthesize the
contents across texts depending on the consistent or conflicting
nature of the information being synthesized. The depth and quality
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of this analysis and synthesis manifest in the sophistication of the
argumentative essay.

The production stage is where earlier cognitive processes
along with the cognitive processes associated with writing
become externalized in the written essays. Effective integration in
writing requires coherent expression of ideas, with content-based
connections between sentences and paragraphs. As Alexander and
the Disciplined Reading and Learning Research Laboratory (2020)
explain, “cohesion requires not only the synthesis of content across
information sources, but also the analytical ability to produce
inferences that bridge the informational gaps that will inevitably
exist” (p. 411).

This conceptualization of cohesion adopts a cognitive
perspective, aligning with the mental processes fundamental
to problem-solving. Creating a coherent text necessitates that
the writer maintains a goal-directed approach throughout
composition. This cognitive lens emphasizes that coherence is not
merely a textual feature, but rather the result of deliberate mental
operations initiated in the preparation and execution stages, and
externalized in the production stage.

Given the importance of these cognitive processes, we focused
on three core integration components for producing an integrated
written essay: (1) critical analysis, (2) synthesis, (3) content-based
overall cohesion.

Unpacking the interplay between task
parameters and integration components

Together, the enactment of the task parameters and integration
components undergird the production of argumentative essays
based on multiple sources. What needs to be further explored
is how these components work together in the production of
the written essay. We claim that the process of composing an
argumentative essay unfolds in a way that certain components are
prerequisites for the manifestation of other specified components.
For example, in an argumentative essay, a claim must be
forwarded before providing justifications or addressing potential
counterarguments. The directionality of this particular process is
straightforward—justification follows a claim—but the association
between some of the other components is less established.
For example, is critical analysis a prerequisite for synthesis
or vice versa? Does critical analysis come into play before a
student forms a counterargument? Therefore, in this study, we
explored the specific linkages among the identified task and
integration components using Bayesian network analysis. Before
describing the models we tested, we present a brief description
of the Bayesian networks used to formulate those models and
make inferences about the processes entailed in argumentative
essay writing.

Bayesian network analysis

Bayesian network analysis is a powerful statistical tool that
allows for the modeling of complex causal relations among
variables. At its core, a Bayesian network is a graphical model
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that represents probabilistic relationships among a set of variables
(Jensen, 1996; Jensen and Nielsen, 2007). It consists of two key
components: structure and strength. The structure is represented
by a Directed Acyclic Graph (DAG), where variables are depicted
as nodes and the dependencies between them as arrows (Pearl
and Russell, 2003; Murphy, 1998). The strength of these relations
is quantified by conditional probability distributions representing
how strongly variables in the network influences one another.

In our study of argumentative writing, we employed a hybrid
approach to Bayesian network analysis. We specified the network
structure a priori, while the parameters (strengths of relationships)
were learned from data, integrating theory with computational
learning. This approach of combining expert knowledge and
machine learning is particularly suitable for modeling complex
cognitive processes.

Our models represented various components of argumentative
writing as nodes in the network, with arrows indicating the
hypothesized causal relationships between these components.
Figure 2 provides a visual representation of these network,
illustrating how we conceptualized the process of argumentative
essay writing as a series of interconnected cognitive components
that leave traces in the text product.

Bayesian network analysis offers several advantages over
frequentist statistical techniques. For example, a key advantage
of Bayesian networks over generalized linear models is their
ability to compute the impact of changes in a subset of variables
that are part of an entire network or a subset of it (Pear]l and
Russell, 2003). In our case, we can investigate how selection
of sources and synthesis of content may impact the quality
of justifications, counterarguments, and overall cohesion of the
essay. Bayesian network analysis also offers several advantages
over traditional structural equation modeling (SEM) approaches
for modeling argumentative essay writing. Specific to our study,
it provides a robust method for handling ordinal data with a
small sample size, while capturing complex, non-linear relations
between components.

Most importantly, Bayesian networks offer a distinct advantage
in result interpretation, particularly for argumentative essay
writing. Unlike the continuous estimates in SEM, Bayesian
networks express outcomes as probabilities of achieving specific
score levels. This approach aligns more closely with how educators
conceptualize student performance, making findings more intuitive
and actionable. For example, a Bayesian network can directly
convey the probability of a student achieving a high score on
the claim component based on their source use performance.
This probabilistic framework captures the nuanced relationships
between components more effectively than linear estimates, better
reflecting the complex nature of argumentative writing with
multiple documents.

Building upon these advantages, our study leveraged Bayesian
updating to further enhance our analysis (Almond et al., 2015;
Pearl, 1988). Bayesian updating applies Bayes theorem to the
complex interdependencies within the network, allowing us to
refine our understanding of the argumentative writing process as
new data are considered. In practice, Bayesian updating involves
computing the posterior probability of an event given its prior
probability and likelihood function. With our model structure
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specified based on theory and parameters determined from
empirical data, we used this updating process to draw nuanced
inferences about argumentative essay writing.

This approach transcends simple correlation analysis, enabling
us to explore probabilistic causal relationships (Pearl, 2000). When
we update a node—meaning we set its value to a specific state—the
Bayesian network recalculates probabilities throughout the system.
This updating process reveals how new information about one
variable propagates to influence both its parent nodes (variables
that directly affect it) and child nodes (variables it directly affects),
creating ripple effects of probability changes throughout the entire
network. This dynamic probability provides a comprehensive view
of the interrelationships within the argumentative writing process.

For instance, we could examine how improvements in source
selection might cascade through the network, affecting justification
quality and overall essay cohesion. This capability provides
actionable insights for educators, highlighting which components
of argumentative writing are most challenging for students and how
interventions in one area might impact performance in others.

Model diagnostics

To validate our Bayesian network models, we employed cross-
validation, one of several diagnostic methods available for this
purpose (Sinharay, 2006). While other techniques such as item fit
plots, item-test statistics, and posterior predictive model checking
exist, cross-validation is particularly well-suited for assessing a
model’s predictive power (Sinharay, 2006; Yan et al., 2003).

Specifically, we utilized leave-one-out cross-validation, an
extension of the k-fold cross-validation technique, to estimate our
models’ goodness of fit. This method involves training the Bayesian
network n times, where n equals our sample size. In each iteration,
the algorithm excludes one data point, uses the remaining data to
train the model, and then predicts the excluded point. This process
is repeated for all n data points, providing a robust assessment of
the model’s predictive accuracy across our entire dataset.

This approach allowed us to evaluate how well our models
predicted students’ performances in argumentative writing tasks,
ensuring the reliability and generalizability of our findings. For
a more detailed description of our Bayesian network analysis
methodology, please refer to the Supplementary material.

Research questions and hypotheses

Students’ struggle with argumentative writing has been
well-documented and empirically explored. However, challenges
with argumentation get amplified when students function in
contexts with multiple documents. Despite an abundance of
theoretical models of the argumentative process, there is limited
understanding of how this componential process unfolds in a
multiple source task. Further, we do not know where the process of
argumentative writing breaks down for most students. Therefore,
in this study, we posed the following research questions:

(1) Based on Bayesian network analysis, which of the plausible
theoretical models best captures the process of writing an

Frontiersin Psychology

10.3389/fpsyg.2025.1560088

argumentative essay from multiple documents? Specifically,
which model - linear or interconnected - better predicts students’
performance on task and integration components?

Based on the IF-MT, we hypothesized that understanding the
task requirements is a prerequisite to producing an argumentative
essay. The task components we included in our model were: (a) the
linguistic ability to write effectively (writing ability), without which
the student is unable to initiate the entire process of producing
an argumentative essay; (b) using sources; (c) stating a claim; (d)
providing justifications; and (e) discussing counterarguments. The
sequential interconnections were ascertained based on how the
argumentative writing unfolds. The next set of building blocks
were the three theoretically determined integration components
relevant to MSU written tasks: (a) critical analysis of the sources
and contents, (b) synthesis of the multiple sources and the content
encountered within and across documents, and (c) overall cohesion
of the ideas presented in the written product. According to the IF-
MT, critical analysis and synthesis occur in the execution stage and
are evidenced in the written outcomes in the production stage when
readers make intra- and inter-textual links. Although the sequence
in which the task components unfold is somewhat apparent, the
precise manner in which the integration components play out in
the writing process needs to be investigated.

In this study, we examined two plausible models that varied
in their interconnections among components: a linear model and
an interconnected model. Figure 2 presents the conceptual models
depicting these plausible interrelations, which were subsequently
converted into Bayesian networks for analysis.

It is crucial to note that each component in our models
represents a complex cognitive process, each worthy of individual
study and computationally complex to model. The underlying
cognitive processes are likely distributed in nature (McClelland
et al., 1986). For instance, synthesizing ideas relies on distributed
semantic memory (Galbraith, 1998). However, our focus in this
study is not on the internal workings of each component, but rather
on the orchestration of the components in text production.

Our emphasis on this level of analysis stems from two key
considerations. First, we aim to describe cognitive processes at a
level that can lead to actionable educational implications. Second,
while each component and their orchestration involve complex
cognitive processes, the product of each component is traceable in
the essay text. Thus, we view the text as a window into how these
coarser-grained components come together in the writing process.

This approach allows us to examine the architecture of the
written product as a reflection of the sequential interaction of
these components. By focusing on this level of analysis, we
seek to bridge the gap between complex cognitive processes
and observable outcomes in argumentative writing, potentially
informing educational practices and interventions.

(2) What does Bayesian updating indicate about the relative
importance of the components to the writing of the
argumentative essay?

(2a) How do early task components, particularly writing ability,
formulating a claim, and source use, influence subsequent
task and integration components in the argumentative
writing process?
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(2b) What is the impact of critical analysis on other task and
integration components throughout the network?

(2c) How does ability affect both preceding
and subsequent components in the argumentative

synthesis

text production?

Using the selected Bayesian network, we estimated the
probabilities associated with the sequential and bi-directional
causal interrelations between the components. Specifically, we
tested a series of different performance scenarios with the Bayesian
network. For example, we modeled a scenario in the Bayesian
network where a student exhibited the highest level of critical
analysis and observed how the other interrelated components
changed. Given the interconnected nature of the Bayesian network,
this was akin to asking: what level of performance does a student
need on task and integration components to exhibit the highest
level of critical analysis in their essay? We conducted this analysis,
known as belief updating, to determine which components were
most critical for the process of argumentative essay writing.

For argumentative essay writing, we hypothesized that writing
ability would have a substantial influence on all subsequent task
and integration components. We expected that formulating a
clear claim early in the writing process would positively impact
justifications, counterarguments, and integration components.
Furthermore, given that this is a multiple source use task, we
predicted that effective source use would be a key component
for producing a quality essay, influencing both task components
(justifications and counterarguments) and integration components.

Regarding critical analysis, we hypothesized that it would show
strong effects on both task and integration components (e.g.,
improving source selection, enhancing synthesis and justifications).
This is because critical analysis operates at multiple levels—
evaluating source credibility, content verification, assessing the
logical connection between claims and their supporting evidence.

For synthesis ability, we hypothesized that it will have a
significant impact on justifications, counterarguments, and overall
cohesion. We anticipated that strong synthesis skills will be
reflected in improved integration of multiple sources in the
essay, contributing to a more coherent and well-supported
argumentative essay.

Concerning counterarguments, we predicted that including
them will be crucial for the integration process, particularly
enhancing critical analysis and synthesis. We expected that strong
performance in counterarguments will positively influence essay
cohesion. The pivotal role of counterarguments was anticipated due
to their critical importance in dialectical argumentation, where they
serve to strengthen the overall argument by addressing potential
objections and alternative viewpoints (Nussbaum and Schraw,
2007; Walton, 2007).

Overall, we expected that the interplay between task
components (writing ability, claim formulation, source use,
justifications, and counterarguments) and integration components
(critical analysis, synthesis, and cohesion) will be complex and
multidirectional. We anticipated that improvements in one
area will potentially influence both preceding and subsequent
components in the argumentative writing process, reflecting the
interconnected nature of cognitive processes involved in writing
argumentative essays from multiple sources.
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Method

Participants

Participants in this study were 95 undergraduate students
at a large Mid-Atlantic university (57 females, 1 non-binary,
1 preferred not to say). These students were enrolled in a
general education course aimed at developing their learning
capabilities through discussions of relevant topics (e.g., problem-
solving, transfer, reasoning, and motivation) and practical learning
experiences. Students represented varied majors, including arts
and humanities (e.g., English, anthropology, philosophy), social
sciences (e.g., criminal justice, economics, psychology), natural
sciences (e.g., mathematics, physics, biology), and applied sciences
(e.g., engineering, computer science, information science). The
participants included freshmen (20%), sophomores (25.3%),
juniors (26.3%), and seniors (28.4%), with a mean age of 20.19 (SD
= 1.47). Their racial backgrounds were diverse, with 42.1% self-
identified as White, 20% as Asian, 13.7% as Black, 4.2% as Latino,
15.8% as multiracial, and 4.2% as other races.

The study was approved by the Institutional Review board.

Multiple source use task

Students completed the multiple source use task as an
assignment in the course. The task required students to read texts
in a provided digital library and write an argumentative essay
regarding the claim statement: “Students today are overly dependent
on technology to the detriment of their social, physical, emotional,
and academic well-being.” Specifically, students were required to
select at least four out of the ten documents in the library and use
what they read to compose an argumentative essay. This MSU task
is an integral component of the course, as challenges of discerning
credible sources and using online information for learning were
key topics in the course. Students were not provided any pre-task
instruction about how to read or use multiple texts to construct
argumentative essays. Rather, their performance was used as a
basis for post-task discussion on the challenges of engaging in
such multiple document tasks, which are relatively common for
college students.

The topic for the MSU task was chosen for its perceived
controversy and interestingness, as reported by students (n =
48) enrolled in the same course in the previous semester.
Those students represented similar demographic and academic
backgrounds as the participants in the current study. Among a
list of ten topics, the question about students’ overdependence on
technology was rated as the most controversial (M = 57.1, SD =
24.6) and most interesting (M = 68.5, SD = 23.0) on a scale of 0
to 100.

Digital library

The 10-document digital library was linked to a menu that
resembled a Google search page with the title, publisher, date of
publication, URL, and a blurb for each document (see Figure 3).
The documents linked to the menu were screenshots of original
websites from the Internet with minimal modifications (e.g.,
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Search Page

An Ugly Toll of Technology: Impatience and Forgetfulness
www.nytimes.com/2010/06/07/technology/07brainside.html v

Jun 6, 2010 - If you answered yes to any of those questions, exposure to technology may be slowly
reshaping your personality. Some experts believe excessive use of the Internet, cellphones and other
technologles can cause us to become more impatient, impulsive, forgetful and even more narcissistic.
“More and more ...

Teenagers are better behaved and less hedonistic nowadays - The ...
https://www.economist.com/.../21734365-they-are-also-lonelier-and-more-isolated-tee... v

Jan 10, 2018 - AT THE gates of Santa M College, in Los Angeles, a young man with a skateboard is
hanging out near a group of people who are king marijuana in view of the campus police. His head
is clouded, too—but with worry, not weed. He frets about his student loans and the difficulty of finding a
job, ...

Secrecy Is Dead. Here's What Happens Next. | WIRED
https://www.wired.com/story/secrecy-is-dead-heres-what-happens-next/ v

Dec 16, 2017 - Since its founding, WikiLeaks had portrayed itself as the ultimate fourth estate—a digital
drop-box where secrets could be deposited and released as public information. But in the runup to the
presidential election, WikiLeaks' dispatches began to show a partisan slant. There was an email trove
from a hack ...

Teens' online friendships just as meaningful as face-to ... - ScienceDaily
https:/www.sciencedaily.com/rel /2017/09/170927105416.htm ~

Sep 27, 2017 - Many parents worry about how much time teenagers spend texting, sharing selfies and
engaging in other online activities with their friends. However, according to a recent research synthesis,
many of these digital behaviors serve the same purpose and encompass the same core qualities as
face-to-face ...

When Internet addiction is actually a good thing - The Washington Post
https://www.washingtonpost.com/.../when-internet-addiction-is-actually-a-good-thing/ ~

Dec 31, 2014 - When Internet addiction is actually a good thing. A new study from researchers at the
University of Hong Kong claims that 420 million people are addicted to the Internet, about 6 percent of
the world's population.

Technology can seriously damage your health - NaturalNews.com
https://www.naturalnews.com/033611_technology_health_effects.html v

Sep 19, 2011 - (NaturalNews) Did you know that technology can seriously damage your health?
Tragically most people still don't get it. The World Health Organisation (W.H.0.) states very clearly that
there are serious health risks from current exposure levels to electronic fields coming from wi-fi, laptops,
mobile phones ...

How Smartphones Are Making Kids Unhappy - NPR
https:/www.npr.org/sections/health.../08/.../how-smartphones-are-making-kids-unhappy

Aug 7, 2017 - Psychologist Jean Twenge has observed dramatic shifts in behavior among children who
go through adolescence with smartphones. They're spending less time with friends and reporting
greater anxiety.

Blame Society, Not the Screen Time - NYTimes.com
https:/www.nytimes.com/roomfordebate/...a.../blame-society-not-the-screen-time v

Danah Boyd is a principal researcher at Microsoft Research, the founder and president of Data & Soclety
and author of “It's Complicated: The Social Lives of Networked Teens.” She is on Twitter. Updated July
11, 2016, 6:12 PM. Even though multiple generations have now grown up glued to the flickering light of
the TV, we ...

Technology is changing the Millennial brain | PublicSource
https://www.publicsource.org/technology-is-changing-the-millennial-brain/ ~

Nov 14, 2015 - The U.S. Census Bureau says there are 83.1 million people between the ages of 18 to 34
in the nation. Studies show the average Millennial spends 18 hours per day using any time of digital
media. And, 90 percent of young adults use social media, which is up from 12 percent in 2005, the Pew
Research ...

The Many Social Benefits of Playing Video Games | LevelSkip
https:/levelskip.com » Miscellaneous ~

Dec 20, 2017 - Conventional wisdom suggests that children and adults who spend a lot of their free time
playing video games are socially inept and that video games may stunt the social development of
children. But Is this true? Recent research suggests that video games may have many social benefits
and that certain ...

FIGURE 3
Digital library designed to resemble a Google search page.

removing the comment section). The documents varied by type  (see Table 1). Text length varied from 340 to 1,787 words. To
(e.g., blog post, newspaper article, popular magazine), source verify the features of the documents in the digital library, the
credibility, content trustworthiness, and perspectives on the topic  first and fourth authors independently coded each for the level

Frontiersin Psychology 109 frontiersin.org


https://doi.org/10.3389/fpsyg.2025.1560088
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org

Singh et al.

TABLE 1 Details of the documents in the digital library.

10.3389/fpsyg.2025.1560088

Source

credibility

An Ugly Toll of New York Times 2010
Technology:
Impatience and

Forgetfulness

Newspaper

859 Agree High High

Teenagers are Better The Economist 2017
Behaved and Less

Hedonistic Nowadays

Newspaper

1787 Neutral High High

Secrecy is Dead. Wired 2017
Here’s What Happens

Next.

Magazine

1235 Agree High Low

Teens’ Online
Friendship Just as
Meaningful as
Face-to-Face Ones

Research press
release

Science Daily 2017

340 Disagree High High

When Internet
Addiction is Actually
a Good Thing

Newspaper Washington Post 2014

863 Disagree High Low

Technology Can
Seriously Damage
Your Health

Blog Natural News 2011

631 Agree Low Low

How Smartphones
Are Making Kids
Unhappy

Website (Radio NPR 2017
station)

723 Agree High Low

Blame Society, Not New York Times 2016

the Screen Time

Newspaper

655 Disagree High Low

Technology is Blog Public Source 2015
Changing the

Millennial Brain

1438 Agree Low Low

The Many Social Blog
Benefits of Playing
Video Games

Levelskip 2017

1269 Disagree Low High

*Topic position refers to the position presented in the document vis-a-vis the controversial statement: “Students today are overly dependent on technology to the detriment of their social,

physical, emotional, and academic well-being.”

of source credibility (high or low), overall content trustworthiness
(high or low), and topic stance (agree, disagree, or neutral). The
interrater agreement was 96.7%. Consensus was reached on all these
dimensions of text features through discussion.

Sources judged as high in credibility were from reputable
publishers or websites known for accurate and reliable reporting
of information (e.g., the New York Times and The Economist).
Sources low in credibility were from less well-established or
personal outlets (e.g., PublicSource and Levelskip), and sites known
for propagating pseudoscientific information (e.g., Natural News).
Among the ten documents in the library, seven were judged as high
in source credibility and three were rated as low in credibility.

As for content trustworthiness, the content of documents
was considered trustworthy if the author presented relevant,
accurate, and objective evidence to support their claim, and
if the evidence was communicated in a logical and rigorous
manner. Four documents were in the high content credibility
category. In contrast, documents were considered to present low-
credibility content if the authors made vague or unsupported
arguments, presented claims without citations, or based the claims
on personal experience and questionable evidence. Six documents
were classified as low in content credibility.
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Finally, with regard to the stances represented in the
documents, four focused on the harmful effects of technology. For
example, the article by NPR “How Smartphones are Making Kids
Unhappy,” argued for the deleterious impact of smartphones on
children’s socioemotional wellbeing. Five documents forwarded a
positive view of technology. For example, the Washington Post
article, “When Internet Addiction is Actually a Good Thing,
viewed high Internet addiction rates as a sign of socioeconomic
improvements. One document, “Teenagers are Better Behaved and
Less Hedonistic Nowadays” published by The Economist, showed a
neutral stance by presenting evidence that supported both positive
and negative sides of technology.

Procedure

The students completed the MSU task independently on
their laptops. The task consisted of four components: (a) pre-
reading questions, (b) digital library reading, (c) post-reading
questions, and (d) argumentative essay writing. The first three
components were completed on Qualtrics™~, while the essays
were composed in Microsoft~ Word. First, students provided
consent to participate in the study and completed the pre-reading
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questions about their demographic information and their initial
positions on the controversial topic. Specifically, students were
presented with the topic statement and were asked to indicate
the extent to which they agreed or disagreed with that statement
on a 0 to 100 scale (0 = strongly disagree, 100 = strongly
agree). They were then directed to record their position on
the controversial topic and to provide a brief justification for
that position.

Next, students proceeded to navigate the digital library and
select documents for reading. Students were instructed to scan
the search result page and read the linked documents. They were
required to select at least four documents to read in depth. As they
read the selected documents, they could highlight any information
that stood out to them as particularly trustworthy or questionable
and rate the overall credibility and usefulness of each document
at the end of the page on scales of 0 to 100. The highlighting
and document ratings, which were not part of this analysis, were
elements of a separate project investigating students’ source and
content evaluations (Sun et al., 2020). Students were also allowed
to take notes while they read.

After reading, students responded to the post-reading questions
about their final positions on the topic. For these questions, they
were again presented with the topic statement and were asked to
indicate whether or not their position had changed and the extent
to which they now agreed or disagreed with the statement on a
0-100 scale.

Finally, students composed their argumentative essays in a
Word document. They were presented with the claim statement
and were asked to follow the stated directions:

Clearly state your position and write an argumentative essay
regarding the viewpoint presented above. Explain and justify your
position with sound reasoning.

The students could refer to their notes as they wrote but could
not re-access the digital library. They were instructed to write as
much as they needed to articulate their arguments, but no specific
length requirements were given.

Students were given instructions about each component of the
MSU task in class and completed the task as an assignment outside
of class. They were told to find a quiet place to first complete
the Qualtrics
research in digital library, and post-reading questions) in one

portion of the task (i.e., pre-reading questions,

sitting and then write the essay as required. There were no time
constraints on their reading, writing, or question responses, and all
task components were completed within a 5-day period. For this
study, we focused only on the argumentative essays for a Bayesian
network analysis.

Argumentative essay scoring

The argumentative essays were scored based on a researcher-
developed rubric that consisted of two sets of parameters: (a)
adherence to task requirements, which included five key parameters
for a multiple-source-based argumentative essay task (i.e., stating
a claim, presenting justifications, referencing multiple sources,
discussing counterarguments, and demonstrating adequate writing
ability); and (b) integration of multiple sources, which consisted
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of three core components for producing a well-integrated written
essay (i.e., critical analysis of sources and contents, synthesis
of multiple documents, and overall cohesion of information
presentation). Each component was scored on a 0 to 2 scale,
with a total possible score ranging from 0 to 16 (see Table 2 for
rubric details).

Specifically, in terms of adherence to task parameters, effective
written products were expected to meet the following criteria.
First, the essay should present a clear claim reflecting the student’s
position on the controversial topic. A score of 2 was awarded when
there was a clearly identifiable and well-articulated claim statement.
A score of 1 was given when the claim was vaguely worded, while a
0 was given when a position statement is absent. Second, the essay
included information from multiple sources from the digital library.
A score of 2 was given when the essay cited at least two sources. A
score of 1 was given if only one source was cited, whereas a score of
0 was assigned if no source was referenced.

Third, effective essays presented well-elaborated justifications
for the claims. A score of 2 was awarded when students presented
multiple supporting points for their overarching claims and fully
discussed or substantiated those points with examples and evidence
(e.g., research findings, data). When students did not fully elaborate
or substantiate their supporting arguments, a score of 1 was
awarded. Finally, A score of 0 was given when there were no
supporting points or details provided or no clear connection
between the claim and the supporting details.

Fourth,
alternative views to students’ claims were well articulated and

counterarguments representing contrasting or
fully addressed. For a score of 2, students needed to present more
than one counterpoint to their claims and thoroughly discuss
the counterviews or counterevidence. When an essay only briefly
mentioned a potential alternative or opposing view without
elaboration, a score of 1 was given. A score of 0 was assigned if no
counterpoints or counterevidence were addressed.

Finally, a well-crafted essay should manifest adequate writing
ability that enables idea articulation. A score of 2 was awarded if
the essay followed the mechanics of writing and, therefore, was
fully comprehensible and coherent at the linguistic level. A score
of 1 was given if the writing was comprehensible in general but was
only moderately coherent. No credit was awarded if the essay was
incomprehensible and incoherent.

As for components of multiple source integration, students’
argumentative essays were assessed according to the following
criteria. First, critical analysis was reflected in students’ appraisal
of source and content credibility or evaluation of the soundness of
the arguments presented in the source documents. Strong critical
analysis, warranting a score of 2, was evidenced when students
critiqued authors’ arguments based on the evidence provided (e.g.,
identifying that a causal relation cannot be inferred from the
correlational data) or when they questioned the trustworthiness
of the source to invalidate authors’ arguments. In weaker cases of
critical analysis that warranted a score of 1, students attempted
at analyzing the information from the sources or evaluating
authors’ views or arguments, but such analyses or evaluations were
superficial and unelaborated. Finally, a score of 0 was given if the
essay did not demonstrate any evidence of analysis or critique of
the sources or their contents.
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TABLE 2 Rubric for scoring the argumentative essays on task and integration components.

Component

Score awarded

10.3389/fpsyg.2025.1560088

lexical incoherence

moderately coherent lexically

Claim No claim statement, or an Claim statement presented, but not Claim statement well-articulated
incomprehensible claim fully articulated
Sources No source cited Only one source cited Multiple sources cited
Justification No evidence of justifying how the Some evidence of justification for the Clear evidence of well-elaborated
evidence supports the claim claim but not fully elaborated justification for the claim
Counterargument No presence of counterargument(s) Only one counterargument presented, Multiple counterarguments
or multiple counterarguments vaguely well-articulated
presented
Writing ability Incomprehensible paragraphs, or Generally comprehensible and Fully comprehensible, and highly

coherent lexically

Critical analysis No analysis of the sources or

information from the sources

Limited analysis of information from
sources, or superficial treatment of
views or content in the sources

Strong critical analysis of the sources
and the views, content, or information
from the sources

paragraphs

within or between paragraphs

Synthesis No evidence of synthesis of Some evidence of synthesis of Clear evidence of synthesis of
information from across the sources information from across the sources in information from multiple sources at
only part of the essay, or in a limited paragraph level or document level
way
Overall Cohesion Disconnected or isolated ideas across Some evidence of connecting ideas Strong connection within and between

paragraphs; ideas flow naturally from

one to another

The second key integration component, synthesis, was assessed
based on the degree to which students meaningfully consolidated
information from multiple sources in making their arguments.
In strong cases of synthesis warranting a score of 2, students
wove multiple pieces of information from different sources around
their arguments, often within several paragraphs or across the
entire document. Such synthesis could manifest when students
pulled together research findings from two sources that supported
the same point, or when they pointed out conflicts between
information in two documents. In contrast, weaker evidence of
synthesis (warranting a score of 1) was observed when a student
included pieces of information from different sources in a loosely
connected fashion or only in part of the essay. Further, when
no connection between cited sources was identified, a score of 0
was given.

Lastly, overall cohesion was evidenced by the degrees of logical
connection and flow of ideas within and between paragraphs.
In highly cohesive essays (a score of 2), paragraphs were well
organized and strongly connected, with clear transitions from
one idea to the next, often indicated by connective words and
phrases such as “however”, “therefore”, “further”, and “on the
contrary.” A score of 1 was awarded if the essay demonstrated weak
organizational structure of the ideas across the document or limited
flow within or between paragraphs. A point of 0 was given when
ideas were presented in a disconnected fashion.

Three independent raters evaluated a randomly selected 10.6%
of the essays, yielding an intraclass correlation coefficient (ICC)
of 0.93 for interrater reliability on the overall score. The ICCs
for individual task parameters were: 0.76 for claim, 0.90 for
counterargument, 0.85 for justification, 0.98 for sources, and 0.89
for writing ability. The ICCs for the integration components were:
0.85 for critical analysis, 1.0 for overall cohesion, and 0.85 for
synthesis. Prior to scoring, the raters underwent a training process
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that began with rubric familiarization. They were provided detailed
rubrics for each criterion, which explained the scoring scales and
what constituted each level of performance. The training then
progressed to calibration sessions, where raters scored sample
essays together in group settings. During these sessions, they
discussed their rationales and worked to resolve any discrepancies,
thereby aligning their understanding of the rubrics. After the
training, the raters independently scored the essays.

Data analysis

The data from scoring the task and integration components
were used to determine which of the two models more accurately
reproduced the argumentative essay writing process with multiple
documents using Bayesian network analysis. Each of the eight
components that made up the nodes of the Bayesian networks
was scored at three levels from 0-2 based on the rubric. Due to
insufficient cases of participants who received the lowest score on
writing ability (n = 3), stating a claim (n = 1), and presenting
justifications (n = 2), the cases were combined with those who
received a score of 1. Consequently, these components in the
models had only two levels of performance.

Prior to fitting the data to the models, we considered
the use of informative priors, which in Bayesian analysis are
probability distributions that incorporate existing knowledge
about the parameters before observing the data. While previous
argumentative writing research exists, it primarily uses non-
Bayesian methods making it challenging to translate directly into
informative priors. Given this limitation, we opted for weakly
informative priors, assigning uniform distribution of students’
probabilities of performing at different levels for each component.
A uniform distribution, in this context, means that we assigned
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equal initial probabilities to each performance level, rather than
assuming that some levels were more likely than others. Subsequent
studies can use information from this research to inform the
selection of priors.

After fitting the models to the data, we evaluated how well
the predictions made by the models matched the observed data
using the leave-one-out cross-validation method. Next, the selected
model was used to determine the most crucial components of
writing an argumentative essay using multiple documents using the
Bayesian Network belief updating procedure.

Transparency and openness statement

The to fit the
is available here https://ost.io/2jh3k/?view_only=
d05f1a63bd794163be960a84e8bd95¢ee. All other data associated
with the study, methods used in the analysis, and materials used to

data used Bayesian network model

conduct the research will be made available for research purposes
upon reasonable request to the corresponding author.

GeNlIe Modeller (BayesFusion, LLC) was used for all Bayesian
Network modeling described in this study.

Results and discussion

Descriptive summary of student
performance

Based on the scoring rubric for the argumentative essay, we
determined that the mean performance for the eight components
was 10.01 (SD = 3.41) as presented in Table 3. For components
specific to the writing task, the students tended to score
between 1 and 2 on the components: writing ability (M =
1.44, SD = 0.55), claim (M = 1.88, SD = 0.36), sources (M
= 1.55, SD = 0.76), and justification (M = 1.55, SD = 0.54).
However, a sizeable number of students were unable to provide a
counterargument (M = 0.90, SD = 0.84).

This
were unaware of the role of counterarguments in well-crafted

contrast may suggest that these undergraduates

argumentative essay. Alternatively, such a pattern may indicate
that these students were operating under the belief that their goal
was to “win” an argument and that excluding counterviews would
weaken their stance (Brown and Renshaw, 2000; Gilbert, 1997).
Relatedly, this frequent absence of counterarguments could reflect
myside bias or confirmation bias (Mercier, 2016; Stanovich et al.,
2013) in which individuals tend to favor information that confirms
their beliefs and disfavor information that counters them.

To gain a more comprehensive understanding of this
phenomenon, we conducted a qualitative analysis of the notes
from students who performed poorly on the counterargument
component. Interestingly, we observed instances where students
had engaged with multiple sources during the execution stage,
producing high-quality notes, yet failed to incorporate this
information into their essays during the production stage.
Conversely, students who primarily focused on a single source
demonstrated greater proficiency in producing counterarguments.
While this qualitative analysis was not the primary focus of our
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study, it suggests that the struggle with counter argumentation
might be partially attributed to the challenges of managing multiple
sources of information.

It is also possible that critical analysis of the sources and content
is a prerequisite for producing a well-formed counterargument.
We tested this possibility in the interconnected Bayesian network
model by specifying a causal link from critical analysis to
counterargument. The Bayesian Network model permitted us to test
the direction and strength of this causal relation. We observed that
students in our sample performed poorly on critical analysis (M =
0.65, SD = 0.82), which could explain the low performance on the
counterargument component.

Students demonstrated superior performance on the synthesis
component (M = 1.12, SD = 0.76) compared to both critical
analysis and overall cohesion (M = 0.90, SD = 0.67) within
the integration construct. This relative strength in synthesis may
stem from students’ experience with MSU assignments in college
courses. Additionally, the task design, which instructed students
to take notes on selected articles before composing argumentative
essays, likely contributed to high synthesis scores. This goal-
directed note-taking and review process has been shown to
enhance encoding and learning (Kobayashi, 2006), potentially
facilitating synthesis. However, the observed discrepancy between
synthesis performance and counterargument generation highlights
the intricate cognitive processes involved in crafting argumentative
essays from multiple documents.

RQ 1: theoretical models of argumentative
essay writing

The interconnected model (Model B in Figure 2) better
captured the process of writing an argumentative essay from
multiple documents compared to the linear model (Model A
in Figure2). It is worth noting that both models predicted
students’ performance levels above chance, but the results from
the leave-one-out cross-validation procedure indicated that the
interconnected model demonstrated higher overall prediction
accuracy (65%) than the linear model (63%).

The primary difference between the two models was the
interconnections among the various components. In the linear
model, enactment of the task components (i.e., source, claim,
justification, counterargument) led to synthesis, which gave way
to critical analysis and overall cohesion. On the other hand, in
the interconnected model, synthesis was a precondition for the
successful use of sources, and critical analysis was needed for
providing justifications and compelling counterarguments.

The results favoring the interconnected model indicate that a
crucial part of the argumentative essay writing process unfolds in
the execution stage as outlined by the IF-MT. In this stage, students
select credible sources, extract important points and supporting
details within and across documents, find associations, and prepare
amental or physical organization of what they have read. Therefore,
synthesis and critical analysis appear to be crucial preconditions for
enacting the task components in the essay writing process.

It must be noted that while both models demonstrated high
prediction accuracy overall, the interconnected model exhibited
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TABLE 3 Descriptive statistics for performance on argumentative essay.

Components

10.3389/fpsyg.2025.1560088

Levels of Performance (n = 105)

%
Writing Ability 3 2.86 53 50.48 49 46.67 1.44 (0.55)
Claim 1 0.95 11 10.48 93 88.57 1.88 (0.36)
Sources 17 16.19 13 12.38 75 71.43 1.55 (0.76)
Justification 2 1.90 42 40.00 61 58.10 1.56 (0.54)
Counterargument 42 40.00 31 29.52 32 30.48 0.90 (0.84)
Critical Analysis 59 56.19 23 21.90 23 21.90 0.65 (0.82)
Synthesis 24 22.86 44 41.90 37 35.24 1.12 (0.76)
Overall Cohesion 29 27.62 57 54.29 19 18.10 0.90 (0.67)
Total Score 10.01 (3.41)

several advantages in predicting individual task and integration
components that we detail below.

Interconnected model outperformed linear
model in predicting performance on task and
integration components

The interconnected model correctly predicted the performance
of students on task components 72.81% of the time, and its
combined prediction accuracy rate for the integration components
was 57.78%. In comparison, the linear model was 70.8% correct
for task components and 55.23% for the integration components.
Although the integration components’ prediction accuracies were
lower than the task components in both models, they were
significantly higher than the prediction accuracy rates by chance
(33.3%). Figure 4 presents the prediction error rates for the two
models for each of the task and the integration components. The
prediction error rate is an inverse of prediction accuracy; so high
accuracy and low error indicates a good-fitting model. It is vital
to examine the prediction accuracy by task components and the
three score levels ranging from 0 to 2 to unpack the granularity of
differences between the two models.

Comparing the two models’ prediction accuracy for specific
task components showed that both performed equally well for
the claim and justification components. The primary difference
between the models occurred for the components of sources
and counterarguments. The linear model could not predict
performance on the source component associated with scores 0 and
1. On the other hand, the interconnected model, where synthesis
was specified as a precondition for sources, successfully predicted
the performance of those scoring 0 and 2 on the source component
(lowest and highest scores possible) with an accuracy rate of 76.47
and 92%, respectively.

For counterargument, the linear model predicted performance
levels 0 and 1 with accuracy rates of 83.34 and 53.12%, respectively,
but could not predict the performance of those at score level 2.
On the other hand, the interconnected model accurately predicted
the highest performance level 2 (65.62%) and level 0 (76.19%), but
struggled with the middle score of 1. The difference between the
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two models was that the interconnected model specified critical
analysis as a precondition for counterargument. It appears that
when critical analysis is entered as a prerequisite for counter
argumentation, the model performed better at predicting both the
lack of counterarguments and exhibiting the highest competence
at counter argumentation, but not the intermediate level. This
indicates that critical analysis is not associated with only briefly
mentioning a counterargument.

Overall, the interconnected model showed high accuracy for
each component, but consistently failed to predict performance at
score level 1 for claim, sources, justification, and counterargument,
with accuracy rates of 0% for most and 50% for justification. Even
critical analysis had a low accuracy rate of 13% for level 1. This
difficulty in predicting intermediate performance aligns with our
earlier observation about counterarguments. It suggests that level
1 performance, which often represents partial or developing skills,
has a different relationship with other components than either high
(level 2) or low (level 0) performance and the structure of a model
fails to capture those relationships.

The interconnected model’s struggle with level 1 predictions
across components might suggest that the progression from
basic to advanced skills in argumentative writing with multiple
sources is not straightforward, making intermediate stages
particularly challenging to model accurately alongside other
performance levels. See

Supplementary material for more

information comparing the two models.

RQ 2: relative importance of task and
integration components

To address the second research question, we used Bayesian
network updating, a method that allows for estimating the
probabilities of predefined hypothetical scenarios. Since the
interconnected model demonstrated superior performance, we
used this model to investigate the relative importance of various
components. For instance, in one hypothetical scenario, we
forecasted the likelihood of achieving different performance levels
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across all components when an individual excels in critical analysis.
In the Bayesian network framework, this is analogous to probing
which components contribute most to achieving the highest level
of critical analysis and how this proficiency influences other
components connected to it. We carried out this analysis for
all task and integration components, synthesizing the results to
gain insights.

In the interconnected Bayesian network, we began modeling
with the assumption that students had an equal chance of
performing at each of the three levels across different components
before any observations were made, using what is known as an
uninformative prior. This meant that for components with two
levels, like writing ability, there was a 50-50 chance for each level,
and for components with three levels, like sources, there was an
equal chance of being at any of the three levels (33.33%). Next,
the student performance data were used to estimate the probability
distribution for each component. Finally, we estimated the key task
and integration components based on the model using Bayesian
network updating procedures.

Components were categorized as crucial to the integration
process if achieving high-level performance (i.e., 100% probability
of being at level 2) on that component increased the likelihood
of performing well (i.e., being at level 2) on other components in
the model. In contrast to other statistical tools, Bayesian network
updating allowed us to observe the effect of change in performance
on one variable on all other variables that serve as a cause or a
consequence of that focal variable in modeling a process.

Writing ability and source use influenced the
process, claim formulation showed no effect

In the Bayesian network model, the writing ability component
headed the process and was connected to all the remaining
task and integration components. Given the written nature of
this task, this structure modeled that proficient writing should
be a prerequisite skill for manifestation of task (source, claim,
justification, and counterargument) and integration (synthesis,
critical analysis, and overall cohesion) components that underlie
the production of a written argumentative essay. However, our
analysis revealed that writing competently (i.e., achieving a score
of 2 with 100% probability) directly influenced only one of the
task components, justification, and one integration component,
synthesis. Specifically, we observed that excelling at the writing
ability component increased the probability of also excelling in the
corresponding highest levels for justification and synthesis to 75
and 52%, respectively (refer to Figure 5).

Source use strongly impacted the justification component, and
source use was itself influenced by synthesis ability. Specifically,
the likelihood of achieving a score of 2 on the justification
component increased from 55 to 71% when performing with
a 100% probability at level 2 on the sources component (see
Figure 5). Notably, the integration component synthesis influenced
the ability to incorporate multiple sources, a relationship supported
by the student performance data. In a hypothetical scenario where
synthesis performance was fixed at 100% for score level 2, a
corresponding increase was observed in the ability to use multiple
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sources, rising from a 68% chance to achieve score level 2 to 91%
(refer to Figure 5).

The Bayesian updating procedure showed that making a claim
was independent of writing ability, and a well-formulated claim
was not a prerequisite for sources, justification, or counterargument
(see Figure 6). The data from the essays indicated that most
undergraduates were able to formulate a well-articulated claim.
The controversial topic in this study was selected by a group of
undergraduates demographically similar to those who participated
in this study. As a result, students appeared to have had an opinion
on the topic regardless of the multiple viewpoints presented
in the documents. When asked to indicate if their opinion
changed due to reading the multiple documents presented in
the library, 84% of the students responded, “No, my position
has not changed.” This result, therefore, could be an artifact
of the fact that most students had an opinion on this topic
before they read the topic and simply articulated that opinion
in their claim statement. The relations specified by the model
should be tested with a topic where students do not have strong
preconceived notions.

Critical analysis had a substantial impact on task
and integration components

The model specified that critical analysis undergirds the
ability to present justifications, construct counterarguments, and
synthesize information from multiple documents. This pivotal
nature of critical analysis was evidenced through Bayesian
updating, with the probability of justification increasing to
74%, of counterargument from 27 to 46%, and synthesis from
33 to 78% for being at score level 2 when critical analysis
performance was at 100% for the highest score level (see
Figure 6).

According to the IF-MT, successful implementation of
justification and counterargument components occurs not only
at the production stage but begins early on in the process when
students analyze the requirements of the argumentative essay task
in the preparation stage (see Figure 1). In the argumentative essay,
the manifestation of critical analysis appears to be a continuous
trace of a critical analytic stance adopted early on during the
preparation stage and enacted during execution and production
(Sun et al., 2020).

Synthesis ability was pivotal to the argumentative
writing process

We observed that when students achieved highest points on
synthesis (score level 2), the probability of referring to multiple
sources in their argumentative essays increased dramatically from
68 to 91%. The Bayesian updating in our network demonstrates
that knowing a student has strong synthesis skills allows us
to make much more confident predictions about their use of
multiple sources in argumentative writing. It is important to note
that this pattern also reveals that some students (9%) achieved
high synthesis while not referring to multiple sources, and many
students (68%) referenced multiple sources without achieving high
synthesis scores, underscoring the complexity of the probabilistic
relationship between synthesis and multiple source use. Students
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FIGURE 5
Bayesian networks showing impact of high performance (level 2 probability 100%) on writing ability, synthesis, and sources on the integration process.

might successfully synthesize information using fewer sources in Despite this complexity, our findings align with the Documents
some cases, and conversely, students might reference multiple = Model Framework (Britt and Rouet, 2012; Perfetti et al,, 1999) and
sources without effectively synthesizing the information. the IF-MT. According to Documents Model Framework, readers
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constructing mental representations from multiple documents
develop both a situation model (representing document content)
and an intertext model (representing source information and
connections among documents). Both our empirical results and the
theoretical framework establish synthesis as a predictor of students’
ability to effectively draw from and reference multiple sources in
their writing.

The influence of synthesis extends beyond source use to
other aspects of writing quality. For instance, successful synthesis
more than doubled the likelihood of producing highly cohesive
essays, with overall cohesion rates rising from 17 to 44%. This
demonstrates that the cognitive skill of building connections
across texts directly translates into measurable improvements in
written composition.

Similarly, synthesis showed strong connections to
argumentative quality. Previous investigations focusing on
synthesis have also attested to the importance of inter-textual
relations in forming evidence-backed opinions on controversial
topics (e.g., Kobayashi, 2009). In the present study, we found that
students can produce strong counterarguments (i.e., achieving a
score of 2) when they have at least 50% probability of achieving the
highest performance level in synthesis. This is in contrast to the
baseline probability of 33% for achieving a score of 2 in synthesis,
which represents the chance probability if scores were randomly
distributed across the three possible levels (0, 1, and 2) with equal
likelihood (refer to Figure 6).

Synthesis, which is the opposite of piecemealing, and
a manifestation of the ability to draw intra- and inter-
textual connections in documents emerged as an indispensable
competency to support integration in the MSU argumentative

essay task.

Conclusion and implications

The aims of this study were multifaceted. We set out to model
the process of written argumentation using Bayesian network
analysis in the context of a multiple source use task. We tested
the comparative prediction accuracy of two theoretically viable
models—the linear model and the interconnected model. The
models were constructed based on argumentation and multiple
source use literatures. Although both models made better than
chance predictions, the interconnected model reproduced the
data with higher accuracy than the linear model. After selecting
the higher-performing model, we used Bayesian updating as
an innovative method to pinpoint the key components in the
argumentative writing process in MSU contexts. The insights
gleaned from this analysis can be used to inform instruction of
argumentative writing in the internet age, where students have to
contend with an informational deluge.

Implications for research: modeling
the componential process of
argumentative essay writing

This study is among the first attempts to model the process of
writing an argumentative essay using Bayesian network analysis.
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Bayesian network analysis is distinct from other modeling tools
because it provides information on student performance in
probabilistic terms and allows for testing causal connections.
The evidence supporting the interconnected model indicated that
the integration components, especially critical analysis, are a key
driver of the argumentative writing process. This finding lends
credence to the stage-based framework (IF-MT) proposed by List
and Alexander (2019), wherein essential cognitive actions are
undertaken well before the production of the essay. They forward
that preparation and execution are crucial stages before production.
It is in these earlier two stages that we see the enactment of
task analysis, building of intra- and inter-textual links, and critical
analysis of the sources and the content contained in them. But
the manifestation of these earlier actions is readily available in the
production stage, where students actually produce the written essay.
The strength of the modeling procedure used in this study is that we
were able to gain insights into causal links among the components
that undergird the process of writing by assessing the product.

The Bayesian network modeling approach we presented in this
study can be flexibly adapted to model other MSU writing tasks.
The models we tested were rooted in the production phase of the
IF-MT and incorporated both task-specific and general integration
components. The hybrid Bayesian network modeling approach,
blending theory with tasks with computational learning, provides
a framework for researchers and practitioners to investigate other
writing task processes. One possible avenue for future MSU
investigations would be to retain the integration components while
adjusting the task parameters to suit other types of writing tasks.

Bayesian analysis becomes even more powerful as we gather
additional information and build on previous investigations. In this
study, we did not have any prior information on the performance
of students. However, now we have data about performance on
each component, for example, we know that most undergraduates
can provide a claim statement but struggle with counterarguments.
Future research studies can use more informative priors by drawing
from the current research to improve the predictive power of
Bayesian networks. In the Supplementary material, we provide
complete conditional probability tables for each node in our
network, which researchers can directly incorporate as Dirichlet
priors when studying similar populations. For educational practice
and intervention research, we can design instruction that supports
the needs of specific types of students with increasing precision by
collecting more data.

Implications for practice: supporting
integration in an MSU argumentative
essay task

Our study on undergraduate argumentative essay writing
using multiple documents revealed several key components that
students struggle with. Critical analysis emerged as a crucial
element, with its causal connection to counterargument playing
a pivotal role in improving the overall integration process. We
focused on these aspects because they underlie effective decision-
making, problem-solving, and functioning in democratic societies,
as noted by scholars like Dewey (1933) and Diamond (2013).
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TABLE 4 Forms of relational reasoning.

Definition Example in

argumentation
context

Analogy Recognizing Identifying when two sources
meaningful present parallel arguments
similarities

Anomaly Identifying Recognizing when evidence
deviations from contradicts an established
patterns pattern

Antinomy Recognizing mutual | Understanding when
exclusivity accepting one position

necessitates rejecting another

Antithesis Identifying direct Recognizing when sources
oppositions directly contradict each other

Additionally, the ability to synthesize information surfaced as
another critical parameter.

The findings indicated that while undergraduates can provide
justifications given adequate writing skills, their major weakness
lies in considering and rebutting counter views. This shortcoming
is significant because constructing a reasoned argument requires
more than mere justifications; it demands the consideration of
multiple perspectives and the evaluation of evidence supporting
contrasting views. To address this, we propose that interventions
or instruction supporting counter argumentation should focus on
honing students’ critical analysis skills. One avenue for doing this
would be through training in relational reasoning.

Relational reasoning, the ability to discern patterns in
information streams, encompasses four distinct forms: analogical,
anomalous, antinomous, and antithetical (see Table4). By
developing these skills, students could draw deeper connections
among multiple documents, identifying similarities, dissimilarities,
and contradictions across texts. This enhanced ability would
prepare them to critically analyze complex information, synthesize
ideas from various sources, and develop counterarguments,
ultimately improving their overall argumentation skills.

Our study methodology, which required students to compose
essays using only their notes without direct access to digital
texts, potentially encouraged deeper engagement with source
materials during the initial reading phase. This approach
may have led to more thorough note-taking and enhanced
synthesis scores. However, the significant discrepancy observed
between synthesis and counter argumentation performance
suggests that even with this potentially beneficial note-taking
process, students still struggled with more complex argumentative
task components.

In real-life settings, where students would likely have
access to original texts, we might expect some differences in
performance. While direct text referencing might improve
accuracy, it could potentially reduce the depth of engagement
task applying
our findings should consider incorporating strategies that

that our structure encouraged. Educators
combine the benefits of note-taking with the practical reality
of text availability. This could include teaching effective
annotation and quick-reference

techniques, ensuring that

students develop both deep engagement with texts and
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skills ~ for
argumentative writing.

practical managing multiple sources in their

Limitations and future directions

A primary limitation of the current study is the use of a single
task topic and one essay per student, which potentially restricts the
external validity of our findings. Additionally, to reflect the three
stages of the IF-MT framework, we directed students to first make
notes and then use only those notes to craft their essays without
referring back to the original sources or revising their work. While
this controlled approach aligned with our theoretical framework
and may have enhanced synthesis skills, it deviated from authentic
writing practices where students typically consult source materials
throughout the writing process and revise their essays. Future
studies should consider incorporating a more diverse range of
topics, allow students to consult articles during writing, and provide
opportunities for revision to better represent how argumentative
writing naturally unfolds in academic contexts.

While our study design prioritized ecological validity by
allowing students to complete the assignment as homework, this
approach introduced a tradeoff with experimental control and may
have contributed to variability that a controlled laboratory setting
could have minimized. Despite this limitation, the homework
format better reflects the conditions under which students
typically complete writing assignments. The compromises between
naturalistic conditions and procedural control that we made
highlight the complex challenges in studying writing processes in
classroom settings.

Turning to the central aspect of our study, a key limitation
of our modeling approach was that we only compared two
alternative Bayesian network models. While our methodology and
task instructions (e.g., requiring students to forward a claim and
use only their notes to write essays) necessarily imposed certain
constraints on component sequences, additional plausible models
exist that we did not test. For instance, models that modify
individual connections between components in our Models A
and B, or models incorporating direct causal influences on claim
formulation, might offer alternative explanations of the data. The
apriori models we tested were theoretically driven, based on the
literature on argumentation and multiple source use. However,
we acknowledge that argumentative writing involves complex
processes that could be represented through various network
structures. For instance, we recognize the complexity in relations
between specific components, such as synthesis and multiple source
use, where alternative causal directions may be plausible—it could
be that exposure to multiple sources enables better synthesis,
rather than synthesis driving multiple source use, or that students
might successfully synthesize with fewer sources while others
might reference multiple sources without effectively synthesizing
the information. Future research should systematically test a
broader range of alternative models, including those with different
directional relationships between components, to strengthen causal
inferences about argumentative writing processes.

Another limitation of our approach is that it does not
fully capture the entire writing process as laid out by the IF-
MT. Specifically, the Preparation and Execution stages were not
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incorporated into the Bayesian network analysis. Our working
assumption was that we would see traces of the processes that
occur during the previous stages in the written essay (Production
stage). However, we found as part of unplanned analysis that there
was a disconnect in the quality of the notes and the quality of
the essays. Future research should aim to include these crucial
stages to provide a more comprehensive understanding of the
writing process.

The IF-MT, drawing from the cognitive affective engagement
model (CAEM; List and Alexander, 2017), articulates that students
can adopt four stances toward task completion—disengaged,
affectively engaged, evaluative, critical analytic. According to the
IF-MT, all four of these stances combine affective and cognitive
aspects that are not just preexisting individual attributes but
also iterate within the context of the task. It follows that if
educators are interested in developing critical analytic orientation
in students, instruction should consider the role of affective
dimensions such as engagement in and motivation for the task
in addition to developing cognitive resources. The current study
does not measure affective involvement. However, we concede
that this dimension also plays a role in successfully integrating
multiple documents in a goal-directed context. Further, it is
essential to note that epistemic beliefs are also significant predictors
of the processing of multiple documents (Braten et al, 2011;
Ferguson et al., 2013), but we did not include them in our
Bayesian model. Future investigations should study the distinct
contribution of affect and epistemic beliefs in integration and
how they undergird the higher-order cognitive skills, such as,
critical analysis.

Final word

The 21%-century context is riddled with open-ended, ill-
structured problems in information-rich digital spaces. One of the
pressing challenges that educational researchers must respond to is
how to foster the habits of mind that equip students to integrate
relevant information from multiple sources to solve a problem. In
this investigation, we have demonstrated an innovative, adaptive,
and theoretically driven method for modeling a written task using
multiple documents of variable source and content credibility.
Using this method, we not only shed light on how the componential
process unfolds but also determined vital areas where students
require support. Subsequent researchers using Bayesian analysis
should build on the findings of this study to further enhance our
understanding of the process of writing in MSU contexts and the
challenges that students face.
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Teacher motivational strategies in
Saudi university EFL writing
classes: a qualitative study

Muhammad M. M. Abdel Latif®?, Talal Musaed Alghizzi®** and
Tahani Munahi Alshahrani?

Faculty of Graduate Studies of Education, Cairo University, Giza, Egypt, ?College of Languages and
Translation, Imam Mohammad Ibn Saud Islamic University (IMSIU), Riyadh, Saudi Arabia

Empirically, motivating students to write is an issue yet to be given due research
attention. Some previous relevant works have suggested guidelines for motivating
writing students, but the studies qualitatively exploring the realities of writing teachers’
use of motivational strategies remain scant. In this study, we investigated Saudi
university teachers’ perceptions of their students’ English writing de-motivation
symptoms (i.e., signs or indicators) and causes of lack of motivation to write, and
the ways they motivate students to write and participate in classroom activities.
We explored these issues through using interviews with 33 teachers (17 males
and 16 females) who had English writing instruction experiences at five Saudi
universities. The 33 teachers identified seven main symptoms of students’ writing
de-motivation (procrastinating assignment submission, engaging rarely in classroom
activities, showing writing apprehension, copying others” writing, skipping classes,
perceiving writing value negatively, and experiencing writing block), and they
referred to five causes of it (students’ poor language and writing ability, uninteresting
topics, ineffective teaching, previous poor experiences, and the cognitive nature
of writing). The teachers also reported using eight main motivational strategies
in their English writing classes. For these teachers, class size is a very influential
factor in their use of motivational strategies. The results generally suggest that
writing motivation is yet to be given more attention in Saudi university English
writing classes. The study provides the following recommendations: fostering
teacher motivation literacy, activating the use of motivational strategies in writing
classes, and minimizing class size.

KEYWORDS

writing motivation, writing de-motivation, motivational strategies, writing teacher,
L2 writing, Saudi universities

1 Introduction

Second language (L2) students’ motivation plays an important role in their language
acquisition and learning. Therefore, due attention should be paid to nurturing L2 students’
motivation. The task of motivating students to write is a much more complicated one than
motivating them to learn a language (Abdel Latif, 2021). In classes covering multiple L2 areas,
it is normal to find more than one teacher instructing students, and thus assuming the
responsibility of motivating them to learn the target language. In writing classes, only the
writing teacher is responsible for motivating students to write. What makes motivating
students to write a more challenging task for the teacher is the fact that writing is the most
cognitive of all the language skills as it requires much more time and deeper mental processes.

Despite its importance, the issue of how teachers motivate their students to write has been
rarely researched. There have been a few relevant empirical studies on the realities of using
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motivation strategies (Cheung, 2018; Lee and Lin, 2022; Mali, 2017;
Rosina, 2017; Saranraj et al., 2014). Meanwhile, other published
relevant works have only provided guidelines for motivational
strategies in writing classes (e.g., Abdel Latif, 2019a, 2019b, 2021;
Bruning and Horn, 2000; Reeves, 1997; Troia et al., 2012; Walker,
2003). Thus, such obvious scarcity requires conducting further
research on teachers’ use of motivational strategies in L2 writing
classes. Specifically, we need to understand writing teachers’
perceptions of their students’ de-motivation symptoms and sources,
how they try to motivate them to write, and the factors influencing
teachers use of motivational strategies in writing classes.
Understanding these issues could help in identifying what writing
teachers need to make their instruction more motivating and how to
help writing students avoid de-motivation symptoms. The present
study attempted to tackle this under-explored research area by
examining Saudi university English-as-a-foreign-language (EFL)
teachers’ perceptions of their students’ writing de-motivation and its
causes, the motivational strategies they use in writing classes, and the
role of students” writing competence and classroom size as potential
factors influencing their use of motivational strategies.

2 Writing motivation and teacher
motivational strategies

Writing motivation is a multifaceted construct encompassing a
number of sub-constructs. It can be generally defined as “learners’
liking or disliking of writing situations and perceived value of writing,
the situational feelings they experience while writing and the way they
regulate them, the beliefs about their writing ability and skills, and
their desired goals for learning to write” (Abdel Latif, 2021, p. 3). In
light of this taxonomy, writing motivation constructs can be classified
into the following four categories: (a) writers’ attitudinal/dispositional
feelings (writing apprehension, attitudes to writing, and the perceived
value of writing); (b) situational perceptions and operations (writing
anxiety and motivational regulation of writing, respectively); (c) self-
ability beliefs (writing self-efficacy and self-concept); and (d) writing
learning goals (i.e., mastery or task goals versus performance ones).
See Abdel Latif (2019a,
conceptualization and measurement issues and the framework of

2021) for detailed discussions of

writing motivation constructs.

Literature indicates that L2 students’ writing motivation is shaped
by a number of factors. Collectively, these factors include: students’
personal variables (i.e., gender, age and cultural background), their
writing and language performance and beliefs, and learning and
instruction practices and the issues related to them such as teaching
materials and practices, and teacher and peer feedback (for more
details, see Abdel Latif, 2021; Karaca and Inan, 2020; Pajares et al.,
2007). Instructional practices particularly play an important role in
motivating students’ to write. According to Drew and Sorheim (2009),
students’ motivation greatly depends on instructional practices and
teacher-student relationship.

Of particular relevance to the impact of instructional practices on
language learners’ motivation is the teachers’ use of motivational
strategies. Teachers’ motivational strategies can be defined as the
procedures used to generate, stimulate and maintain students’ learning
motivation (Dornyei, 2001; Guilloteaux and Dérnyei, 2008). Dornyei
(2001) proposed a framework encompassing the following
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components of motivational practices in L2 teaching: creating basic
motivational conditions, generating students’ initial motivation,
maintaining and protecting their motivation, and encouraging their
positive retrospective self-evaluation.

Regarding the frameworks or guidelines proposed for motivating
students to write, a few works have dealt with this issue. Compared to
L2 learning motivational strategies, the guidelines in these frameworks
are of more specific nature as they relate to writing motivation only.
Besides, some of these frameworks pertain to particular writing
motivation constructs rather than others. Reeves (1997), for instance,
suggested the following guidelines for minimizing students’ writing
apprehension: listening to fearful writers and conferring with them,
varying writing modes, and preparing them for peer feedback
activities. Walker (2003) also called for cultivating students’ self-
efficacy through involving them in choosing writing topics,
encouraging their writing self-regulation and strategy use, providing
them with self-evaluation opportunities, and employing learning-
oriented assessment. Meanwhile, Troia et al. (2012) viewed that
students’ writing self-ability beliefs can be enhanced through fostering
writing skill learnability and improveability beliefs whereas their
writing learning mastery goals can be incentivized through prioritizing
and modifying them and emphasizing effort attributions. Likewise,
Limpo and Alves (2017) believed that teachers can improve students’
writing self-ability beliefs and mastery goals via “proposing
challenging and meaningful assignments, providing frequent
opportunities for success, emphasizing the process of learning,
stressing self-improvement over social comparisons, giving regular
progress feedback, praising for effort rather than for ability, and
promoting students’ sense of autonomy” (pp. 118-119).

On the other hand, two more detailed frameworks for fostering
students’ writing motivation were provided by Bruning and Horn
(2000) and Abdel Latif (2021). Bruning and Horn (2000) proposed a
set of writing motivation procedures related to the following four
guidelines: cultivating students’ functional beliefs about writing,
engaging them in performing authentic tasks, developing a supportive
learning environment, and creating a motivating learning atmosphere.
More recently, Abdel Latif (2019b, 2021) suggested six main guidelines
for motivating L2 students to write; each guideline has a list of
pedagogical procedures, totalling 42 ones for all the six guidelines. The
six guidelines are: (a) nurturing and fostering students’ writing
motivational perceptions, beliefs and goals (7 pedagogical procedures);
(b) using appropriate teaching materials and writing tasks (6
procedures); (c) meeting students’ language and writing performance
needs (6 procedures); (d) integrating technological tools in writing
instruction (6 procedures); (e) optimizing teacher feedback (9
procedures), and (f) orchestrating peer assessment activities (8
procedures). Each guidelines with its pedagogical procedures can
foster particular dimensions in students’ writing motivation. These
guidelines and procedures are not all used at one time but employing
each depends on the stages of the writing course and students’ needs.
Figure 1 shows the six motivational guidelines proposed by Abdel
Latif (2021).

As noted above, some guidelines have been proposed for
motivating language learners and also for motivating students to write.
Chronologically, early frameworks of the two types have almost
occurred in the same period (for example, Dornyei, 2001 versus
Reeves, 1997; Bruning and Horn, 2000). Contrarily, early published
frameworks of language teacher motivational strategies have
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FIGURE 1

pp. 150-151).

Abdel Latif's (2021) guidelines for motivating students to write (For the list of the 42 pedagogical procedures in the six guidelines, see Abdel Latif, 2021,

synchronizing been accompanied by empirical relevant studies (e.g.,
Dornyei and Csizér, 1998) while research on writing teacher
motivational strategies seems to have only occurred in the last decade.
Since this writing motivational strategy research strand is rather
recent, not many relevant studies have been published. This issue is
further explained in the next section.

3 Previous studies

Previous studies on motivational strategies in writing classes are
of three main categories: (a) interventional studies; (b) studies
investigating students’ perceptions of the motivational impact of
writing instruction; and (c) studies dealing with the realities of writing
teachers” use of motivational strategies. Many interventional studies
of writing motivation have been published. The studies reported by
Cruz Cordero et al. (2023), Zarrinabadi et al. (2023), Kim and Kim
(2024), and Shen and Bai (2024) are examples of the recently published
ones in this research strand. In their review of various issues in the
early twenty-first century writing motivation research conducted in
school settings, Camacho et al. (2021) highlighted the positive impact
of some teaching treatments utilizing strategy instruction,
collaborative writing, task type, and digital tools (e.g., blogs, wikis,
games and web-based applications) on motivating students to write.
Likewise, Abdel Latif (2021) reviewed writing studies experimenting
the following six types of instructional treatments for motivating
students to write: technology-supported writing instruction, writing
strategy instruction, feedback provision techniques, genre-based
instruction, writing task interest-based instruction, and therapeutic
training. Of these instructional intervention types, technology-
supported, strategy, genre, and task-interest-based instruction were
specifically effective in developing students” writing motivation.

There have also been many studies on students’ perceptions of the
motivational impact of particular writing instruction types. Some of
these studies revealed that students’ writing demotivation may
be developed as result of inappropriate instruction practices (Atay and
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Kurt, 20065 Tsao et al, 2017), and the lack interesting teaching
materials (Lo and Hyland, 2007). Other studies have dealt with the
motivational impact of writing teacher feedback. One relevant large-
scale study was reported by Yu et al. (2020) who explored how 1,190
Chinese university students perceived the impact of the following
feedback types on their writing motivation: (a) scoring feedback given
according to some descriptors; (b) process-oriented feedback given on
multiple text drafts; (c) expressive feedback encompassing praise,
criticisms and suggestions; (d) peer feedback; (e) students’ self-
evaluation of their own texts; and (f) written corrective feedback.
Their participant students’ writing motivation was found to
be hindered by both process-oriented and written corrective feedback,
but fostered by scoring, peer and self-feedback, and expressive
feedback. These results emphasize the important role classroom
feedback practices play in writing motivation.

Some other studies have explored writing students’ perceptions of
potential teacher motivational strategies. In a qualitative study, Mali
(2017) used an open-ended questionnaire and sample lesson plans to
explore 65 Indonesia university students’ perceptions of teachers’
instructional practices deemed motivating for them. Mali identified
120 questionnaire statements indicating the strategies the students
perceived to be motivational in their writing classes. These strategies
were related to: individualized material explanation and feedback,
utilizing supportive technologies, engaging students in collaborative
writing tasks and peer feedback, making jokes, playing songs, creating
a friendly atmosphere with students, sharing learning strategies to
students, and enabling students to be autonomous in their language
learning. In another learner-centred study at a Hong Kong university,
Lee and Lin (2022) investigated the motivational strategies teachers
use in postgraduate English academic writing courses. They collected
guided reflective pieces from 59 doctoral students who were asked to
reflect upon the motivational strategies their teachers used regularly,
and to describe the motivational impact of such strategies on them.
This study showed that the writing teachers effective motivational
strategies as reported by their students include: using games and
group work, using additional learning materials, giving students more
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practice, raising students’ awareness of their errors, and giving
individualized instructional attention.

Only a few studies have been conducted on the realities of writing
teachers’ use of motivational strategies. These studies have been
concerned with different international language learning
environments. Saranraj et al. (2014), for instance, examined 19
teachers’ motivational strategy use at an Indian university through
using semi-structured interviews and a questionnaire with items
assessing 27 instructional strategies. Their results showed that the
motivational strategies the teachers reported using most frequently
were raising students’ awareness of the value and importance of the
target activity, modeling task performance, and describing the
task properly.

Two other studies on the realities of writing teacher motivation
have combined teacher and student data. In a Norwegian high school,
Rosina (2017) investigated teachers’ motivational strategies in L2
writing classes through collecting questionnaire data from 100
students and conducting interview with three of their instructors. The
teachers in Rosina’s study had similar motivational strategies in their
writing classes, and their strategies were associated with students’
writing motivational levels. These teachers’ motivational strategies
include: using videos and visual aids, supporting students’ writing
through reading sources, providing students with positive and
individualized feedback, and encouraging them through coursework
marks. The teachers were also found unaware of more or less effective
motivational strategies, and had difficulties in providing students with
the needed motivational support due to time constraints. In the
Singaporean higher education context, Cheung (2018) investigated the
relationship between writing teachers’ motivational strategies and
students’ motivation. The teachers taking part in this study were
provided with a one-hour training in using motivational strategies in
writing classes. The training was based on Dornyei (2001)'s
motivational strategy framework. The data was collected through
surveying 344 students’ perceptions, and observing 13 teachers in
writing classes and surveying their practices. The observational data
in Cheung’s study showed that the strategies the teachers used
pertained to generating task-specific motivation and maintaining it,
and encouraging positive and retrospective self-evaluation. The results
also revealed that the higher frequency of the teachers’ reported use
of strategies for generating students’ initial classroom motivation was
positively associated with students’ positive attitude and high
self-confidence.

Some points are noteworthy about the above-reviewed scarce
studies on the realities of teacher use of writing strategies. First, the
recent dates of publishing or reporting these few empirical works
indicate that investigating writing teacher motivational strategies is a
recent research strand. In contrast to this recent and scant research,
teacher motivational strategies gained much earlier attention in
general language learning motivation studies (e.g., Dornyei, 2000,
2001; Dornyei and Csizér, 1998). Overall, the above-reviewed studies
can be regarded as initial attempts in exploring L2 writing teacher use
of motivational strategies. Second, these studies have investigated
motivational strategies in writing classes from different research
angles. Third, interviews and questionnaires are two commonly used
data sources in these studies, though qualitative data is relatively more
common. Moreover, in developing data sources and analyzing data,
the above studies have depended on general language learning
motivational strategies frameworks (e.g., Dornyei, 2001; Guilloteaux
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and Dornyei, 2008). Arguably, drawing upon the more relevant
frameworks proposed for motivating students to write (e.g., Abdel
Latif, 2021; Bruning and Horn, 2000) may reveal richer insights into
writing teacher use and awareness of motivational strategies; an issue
that seems to have been tackled only in language motivation research
(e.g., Beshir, 2017; Waddington, 2018). Finally, previous studies also
indicate that teacher use of motivational strategies is context-related.
In other words, the use of such motivational strategies may vary from
one context to another. As for the factors influencing writing teachers’
use of motivational strategies, these are yet to be explored.

Since research on writing teacher motivational strategies is still in
its infancy, further studies are needed in this strand to address the
above-mentioned methodological and contextual gaps. The previous
few studies are not without their limitations which have been mainly
caused by the general motivational frameworks used and the nature
of data collected. As a result, they have revealed a limited range of
motivational strategies in writing instruction. Besides, the context-
specific nature of writing teacher motivational strategies calls for
exploring them in different international L2 settings. Accordingly,
in-depth studies in this area could have important implications for
improving L2 writing instruction and promoting students’ writing
motivation in specific language education environments. Their
findings could also be of utmost importance to those interested in
nurturing students’ writing motivation, raising writing teachers’
awareness of motivation strategies, and developing more robust
survey instruments for assessing these strategies.

Taking the above-mentioned issues into account, the present
study explored Saudi university EFL teachers’ perceptions of their
students’ writing de-motivation and its causes and their use of
motivational strategies in English writing classes. The study also
investigated the potential impact of students’ writing competence and
class size on teachers’ use of motivational strategies. Previous research
suggests that writing competence correlates positively with students’
writing motivation (e.g., Abdel Latif, 2015, 2021; Ferris, 2002; Karlen
and Compagnoni, 2017; Teng et al., 2020). Likewise, general language
education literature also implies that large class size could negatively
influence teachers’ ability to use motivational strategies (Cheng and
Dornyei, 2007; Dérnyei, 1998; Guilloteaux, 2013). This study seems to
be the first attempt of its kind in addressing writing teacher
motivational strategies in Saudi Arabia; recent writing motivation
studies in this context have tackled issues other than instructional
motivational strategies (e.g., Abdel Latif et al., 2024; Abdel Latif et al.,
2024; Abdel Latif et al., 2024; Alsahil et al., 2024). Earlier L2 writing
research in the Saudi context was mainly concerned with issues such
as students’ linguistic errors, rhetorical problems and writing
processes, and their responses to particular instructional techniques
(for a comprehensive review, see Abdel Latif, 2011). As it seems, the
realities of writing teacher motivational strategies have hardly been
given any research attention in Saudi Arabia. The originality and
significance of the present study stems from its context which has
unique cultural and educational characteristics. Issues such as single-
gender education, and the nature of English writing instruction and
difficulties at Saudi universities could differently shape students’
writing de—/motivation and their teachers’ motivational strategies.
Accordingly, the unique contribution of the present study lies in
offering insights into writing teacher motivational strategies from the
Saudi context drawing upon a more detailed and relevant framework
(Abdel Latif, 2019b, 2021).
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4 The present study: research
questions and method

As implied above, the present study tried to answer the following
three research questions:

1. How do Saudi university EFL teachers perceive their students’
writing de-motivation symptoms and sources?

2. How do these teachers try to motivate their students to write
and participate in classroom writing activities?

3. To what extent do students’ writing competence and class size
influence teachers’ use of motivational strategies?

We drew upon qualitative data to answer these research questions
through using semi-structured interviews which enabled us to study
the target issues from a more in-depth angle.

4.1 Research setting and participants

The study was conducted with a sample of faculty members who
have taught writing to English majors at five Saudi universities. In the
4-year English language programmes these students attend at the five
universities, English writing is taught as a core curriculum course over
4-5 terms depending on the study plan adopted by each college. In
the multiple English writing courses taught, students learn writing
different essay genres, including narrative, descriptive, opinion, and
argumentative essays. The class size in writing courses relatively varies
from one to another university, but according to the interviewees
from the five universities it normally ranges from 20 to 35 students
and it increases in female campuses in which a larger number of
students study English as an academic major compared to
male campuses.

Thirty-three faculty members took part in this study, 17 males
and 16 females. They were teaching English writing at five Saudi
universities (8 at University A, 7 at University B, 7 at University C, 6
at University D, and 5 at University E). In this study, we used the
purposive sampling approach because we attempted to collect data
from participant teachers with writing instruction experiences.
We also decided to collect interview data from participants working
at five universities as this would make the sample represenstive
enough of writing teachers in the Saudi higher education system. An
experience of teaching more than two writing courses was a
pre-requisite for inviting the participants to take part in the study.
Prior to starting the data collection process, the authors
communicated with colleagues at the five universities to get a list of
the faculty members teaching writing courses, and only those with the
target writing instruction experience pre-requisite were invited
through emails or phone calls to take part in the study. All the
participants were PhD holders and they were of different academic
ranks. The 33 teachers had varied teaching experiences ranging from
three years to twenty-two years. They had also taught a number of
English writing courses, ranging from 3 courses to more than 20
courses. With regard to their nationalities, the majority of the
participants were Saudis (n = 25), and the other participants were:
Egyptian (3), Jordanian (2), Sudanese (2), and Yemeni (1). All the
participant teachers took part in the present study voluntarily and
based on informed consent.
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4.2 Semi-structured interviews

The present study made use of semi-structured interviews as its
only data source because they allow a two-way communication mode
between the researcher and interviewees, and thus help in
understanding the what and why of the phenomenon investigated and
allow raising follow-up questions about pertinent issues. We developed
a set of guiding semi-structured interview questions in light of the
research questions and the relevant literature. An expert language
researcher read the guiding interview questions for face validity check,
and confirmed they were appropriate for the research purpose and
questions. These guiding questions focused on the teachers’ language
and writing instruction experiences, their conceptualizations of
students’ writing motivation, their perceptions of students’ writing
de-motivation symptoms (i.e., signs) and sources, the strategies they
use for motivating students to write and participate in classroom
activities, the potential influence of students’ writing competence and
class size upon their use of motivational strategies, and how the
teachers associate students’ writing motivation in their classes with the
instructional procedures, teaching materials and topics used,
technology use, and teacher and peer feedback (see the guiding
interview questions in Appendix 1). In developing the guiding
interview questions about the teachers’ perceptions of students’
writing de-motivation symptoms and sources and their common
motivational strategies (questions 2-4), we tended to raise broad
questions to gain insights into the teachers’ actual writing
de-motivation diagnosis practices and general de-motivation
alleviating strategies. For the interview questions 5-11, we depended
on reviewing literature on writing de—/motivation correlates and
instructional motivational strategies.

4.3 Data collection and analysis

The data collection stage lasted for 6 weeks in which we obtained
interview protocols from the 33 teachers who responded positively to
our participation invitation. The semi-structured interviews were
conducted individually with each participant. Both the second and
third authors interviewed the male and female participants,
respectively. The larger number of interviews (n = 18) were conducted
on a face-to-face basis, whereas 10 participants were interviewed
through online voice applications due to distance, and five other
participants preferred to answer the interview questions in a written
form in English. Since we were not able to raise follow-up questions
in response to the written answers provided by five participants, this
small interview portion has limitations in this regard; however, it
added detailed information which helped us profile the teachers’
writing de-motivation diagnosis and motivational strategies. In the
face-to-face and online interviews, each participant teacher was
interviewed in English or Arabic, or using a mixture of both languages,
depending on their language preference. The interviews were guided
by the questions we developed, and follow-up questions were also
raised for eliciting the interviewees’ pertinent opinions and narratives.
All interviews lasted for 55-70 min.

The data analysis started with transcribing the interviews
conducted in English, and translating the Arabic interviews and
interview parts and then transcribing them in English. The
translations of the Arabic interview parts were made by the second
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and third authors, and reviewed and edited by the first author for
meaning preservation verification; all the three authors are Arabic-
native speakers with previous Arabic-English-Arabic translation
experiences. Thus, we had all the 33 interviews transcribed in
English. In our interview data analysis, we depended on the
following procedures: exploring the data and initially categorizing
it, identifying the descriptions related to each category in the
interview protocols, reviewing and refining and initially identified
categories, and confirming the evidence emerging from the data
(Lodico et al, 2006). We read the interview protocols
independently and categorized the emerging themes in them
deductively using our research questions as broad guidelines and
inductively through examining the sub-themes in each main
category. Following this individual analysis, we met online to
discuss the emerging themes each one of us identified. Through
our online group discussion of the emerging themes in the
individual analyses, we further revised and reconfigured them
(Merriam, 1998), resolved the discrepancies in the data analysis,
and reached agreed-upon labels for all the sub-themes. The
trustworthiness of our interview data analysis was verified by an
expert researcher who read four analyzed interview protocols to
determine how much he would agree with the analysis made. The
collaborator researcher had a very high agreement with the themes
and categories we identified (93%) in the four protocols, and his
comments were taken into account for refining some few
dimensions in the data analysis. Guided by Abdel Latif (2021)'s
writing motivation framework and motivational strategy
guidelines, we organized these into categories related to the
research questions.

5 Results of the study

In the following sub-sections, we present the results of the data
analysis in light of the research questions. Each sub-section includes
the answer of one research question.

5.1 The teachers’ perceptions of students’
writing de-motivation symptoms and
sources

The teachers’ interview answers showed they had varied
conceptualizations of writing de-motivation symptoms or signs.
Collectively, the 33 teachers identified the following seven symptoms
of their students’ writing de-motivation: procrastinating or skipping
essay assignment submission, having a little engagement in classroom
writing activities, showing a negative attitude toward writing, copying
online materials or others’ writing, skipping writing classes, having a
low-perceived value of writing, and experiencing writing block.
Table 1 provides the frequencies of these writing de-motivation
symptoms as reported by the teachers, along with sample interview
excerpts indicating them.

The frequencies of the symptoms imply how common the
teachers have found them in their writing classes. As may
be concluded, some teachers mentioned one symptom of students’
writing de-motivation, while others referred to two or more. For
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example, the teacher in the following interview excerpt is talking
about several signs such as experiencing a negative attitude toward
writing, skipping writing classes, and having little engagement in
classroom activities:

Based on my teaching experience, I often identify students with a
lack of writing motivation through certain behaviours.
Occasionally they do not attend course classes, and they have a lack
of interest in learning writing. ... They show a limited participation
in topic discussions or group activities. ... And they also have
frequent distractions or off-task behaviours during classroom
activities. (Teacher 14)

Regardless of the number of de-motivation signs mentioned by
each teacher, all the symptoms they gave mainly pertain to the
attitudinal dimension of writing de-motivation, which includes
students’ negative attitudes toward writing, avoidance behaviors, and
the perceived value of writing. In their description of the
de-motivation sources, the teachers also talked about students’ low
language and writing ability beliefs, but they did not refer to any
other signs or symptoms related to students’ situational experiences
(e.g., writing anxiety and low self-regulation), or the lack of writing
achievement goals. Such limited conceptualization seems to have also
negatively influenced the variety of motivational strategies the
teachers use in their writing classes; this issue is discussed in the
following subsection.

On the other hand, the interviews revealed important issues
about the teachers’ perceptions of their students’ writing
de-motivation sources. Overall, the 33 teachers identified five causes;
these are: students’ poor linguistic knowledge and writing ability,
uninteresting writing topics, ineffective teaching materials and
techniques, previous poor writing learning experiences, and the
cognitive nature of writing tasks. Table 2 gives the frequencies of the
teachers’ mentions of these causes or sources and sample interview
parts. Such frequencies suggest how often they occur in Saudi
university writing classes.

On their descriptions of the role played by linguistic knowledge
and writing ability levels, the interviewees (n =19) indicated it is
strongly associated with their students’ writing motivation; as one
interviewee explained:

Students with a good writing performance are always motivated to
write. ... But students with a poor performance are usually less
motivated. It is rare to find a high-level student low-motivated. If
this happens, it is usually because the writing topic is less challenging
and mediocre. (Teacher 23)

The majority of these 19 interviewees linked low-motivated
students’ poor writing with their inability to use appropriate
vocabulary and grammar in their writing. Some other interviewees
associated it with their inability to generate ideas and organize them
even in their L1 (i.e., Arabic). For both teams of teachers, students’
low-perceived level of English language proficiency and writing ability
causes them not to participate actively in classroom writing activities
because they fear to be criticized for their poor texts.

As for the influence of writing topics on students’ motivation, the
eight teachers highlighting this issue generally believed that a writing
topic can be motivating to students if it is interesting, familiar to them,
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TABLE 1 The teachers’ conceptualizations of writing de-motivation symptoms.

The writing de-motivation symptom

No. of interviewees

Sample interview excerpt

referring to it

Procrastinating or skipping essay assignment 12

submissions

I usually notice students’ inadequate writing motivation when they ask me to

extend the deadline or when they do not submit required essays. (Teacher 31)

Having a little engagement in classroom activities 11

When these students participate in writing activities or discussions, they
pretend to do brainstorming when I walk past that group but in reality
you can tell they are zoned out. (Teacher 20)

Showing a negative attitude toward writing and its 8

assignments.

I typically notice low writing motivation in my writing classes when students
consistently exhibit a lack of enthusiasm towards writing assignments... These
students sometimes openly say they do not like writing or show signs of

reluctance to start writing assignments. (Teacher 24)

Copying online materials or others’ writing 6

They are the students who rely on looking at their classmates’ writing and
copying it. Sometimes they may also copy online essays or ask others to write
essays for them. ... I can easily notice this in the essays they submit as there is
a wide difference between the students’ low levels and the high quality of the
essays they submit. (Teacher 1)

Skipping writing classes 5

The students who are not motivated skip writing classes and do not attend

them regularly. (Teacher 7)

Having a low-perceived value of writing 4

Some students perceive little relevance of writing skills in real life... This leads
them to take writing courses only because they are mandatory, and not

because they expect to benefit from them. (Teacher 19)

Experiencing writing block 1

They feel that writing is difficult and they do not know how to start the task,
and so they have no aptitude to write in English. (Teacher 5)

challenging enough and matches their levels. One interviewee also
mentioned that topic interest can be a gender-related issue:

Female and male students may also react to some topics differently;
for example, if female students are asked to write about sports or
social issues, they will find this discouraging. (Teacher 18)

The seven teachers referring to the use of ineffective teaching
materials and techniques as a potential cause of writing de-motivation
thought that for writing learning materials and instruction to
be motivating, they should not be boring, very difficult and should
match students’ interests. Meanwhile, these teachers had varied views
regarding the perceived motivational impact of the writing teaching
materials they use in their classes. Some teachers believed these
teaching materials were motivating enough to students while others
though they did not meet students’ needs. Finally, a fewer number of
teachers attributed students’ writing de-motivation to learning
previous experiences and the cognitive nature of writing tasks (n = 4
and 2, respectively). While the first cause suggests students’ long-term
negative writing learning experiences have had a de-motivational
impact on them, the second cause implies the cognitively demanding
nature of the text composing process does not match some students’
learning styles.

5.2 The teachers’ instructional motivational
strategies

The interviewed teachers reported using eight main strategies for
motivating their students to write and to participate in classroom
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activities. Table 3 shows these strategies, the number of the interviewed
teachers referring to them, and related sample interview excerpts. The
motivational strategies the teachers reported using are: optimizing
teacher feedback, considering and negotiating writing topic choice,
engaging students in collaborative writing and assessment activities,
getting them to use technological tools in writing learning, adapting
teaching materials, cultivating students’ writing motivational beliefs,
incentivizing their participation in classroom activities, and relieving
students’ concerns about making errors. The reported frequencies of
these motivational strategies indicate that some of them are more
commonly used than others. The motivational strategy with the
highest frequency is optimizing feedback (1 = 22 teachers). According
to the 22 teachers, they tried to optimize their feedback through
different strategies, including: providing students with constructive
and timely feedback, using individual feedback more than group (i.e.,
whole class) feedback, varying feedback content and focus, alleviating
criticism in individual feedback, and referring to texts anonymously
in group feedback.

With regard to the issue of considering and negotiating writing
topic choice, the 17 teachers reporting using this motivational strategy
said they select the topics matching students’ interests and appropriate
to their background knowledge, assign students easy writing tasks,
engage them in choosing the topics they want to write about, or
getting students to perform the one task as separate sub-tasks (i.e.,
planning, writing and revising). In the following interview, a female
teacher is referring to one of these approaches in writing
topic selection:

When students find topics irrelevant or not interesting, I try my best
to personalize writing topic as per their interest. ... For example, if
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TABLE 2 The teachers’ perceptions of their students’ writing de-motivation sources.

The source of writing de-motivation No. of interviewees = Sample interview excerpt

referring to it

Poor linguistic knowledge and writing ability 19 There could be various factors causing students lack of motivation to write in
English, but I think the main factor is their poor English knowledge or their poor
level in English essay writing, particularly in vocabulary. ... Many students usually
avoid participating in classroom activities in order not to be criticized for their

language level. (Teacher 1)

Inappropriate writing topics 8 Students lose motivation when they feel the writing topic is irrelevant or not
interesting. ... They will not participate in the writing activities because they have
no idea about the topic.... I also notice this case of losing motivation when
students feel the topic is more difficult than expected; I mean it does not match

their academic level. (Teacher 29)

Ineffective teaching materials and techniques 7 If textbooks are boring or teaching is monotonous, it will be difficult for students to
stay motivated. ... Lack of writing motivation can be also caused by any brief
feedback students get from their writing teachers. ... Students may struggle

immensely if they have unclear feedback. (Teacher 10)

Previous poor writing learning experiences 4 Another cause of students’ negative writing motivation is their poor level in
writing during the pre-university stage... They did not learn how to write good

English texts in schools. (Teacher 14)

Cognitive nature of writing tasks 2 Some students feel that writing in general is difficult, and unlike practicing other

language skills, they feel writing takes a long time. (Teacher 32)

TABLE 3 The teachers’ reported motivational strategies.

The motivational strategy No. of interviewees = Sample interview excerpt

referring to it

Optimizing teacher feedback 22 I try to foster a positive feedback culture to avoid students’ sensitivity to criticism in essay
comments. ... I tend to write a positive comment before the negative one, and change the areas of
writing I praise. ... I also explain the reason for any criticism and say it does not reflect the
students’ level. ... If comments are given to the whole class, they are always without names.
(Teacher 11)

Considering and negotiating writing 17 I try to choose the writing topic students like or have ideas about. ... Sometimes, I allow students

topic choice to choose the writing topic. ... In the classroom, I also get them to perform writing task in separate
stages. I mean they first do planning stage, and then the writing and revising stages. (Teacher 24)

Engaging students in collaborative 13 T usually use pair or group work writing tasks to create a cooperative learning environment so that

writing and assessment activities students feel motivated and motivate each other, and alleviate anxiety for everyone. ... I believe
encouraging students to participate in writing activities is the way to go. (Teacher 23)

Getting students to use technological 12 I use apps like Grammarly in classrooms to help students notice their errors. But for lower-level

tools in writing learning students, I use Nearpod or Google Docs to encourage collaborative writing and discussion.
(Teacher 2)

Adapting teaching materials and 10 Even though we adhere to the prescribed textbook, I use additional and more engaging

techniques supplementary materials. ... I try to diversify the materials and use extra materials to enhance
students’ understanding and motivation. (Teacher 15)

Cultivating students” writing 9 Teacher 33: At the very beginning of each writing course, I always try to show them the

motivational beliefs importance of writing to their future career and to proficiency in English. ... I explain that writing
holds substantial relevance in real-world contexts.

Incentivizing students’ classroom 8 I make efforts to help students with low writing de-motivation become more motivated in my

participation classes. I assign marks for participation. (Teacher 1)

Relieving students’ concerns about 3 I try to push students to be motivated in their writing and not to worry about errors. ... I explain

making errors they are not held accountable for grammatical or stylistic errors. I always say to them: the more
mistakes you make, the better writer you become. (Teacher 9)
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a writing unit discusses sports, I would make the task to be about a
sport they like or wish to do it in real life ... This sort of personalizing
writing tasks really encourages students to write. (Teacher 16)

mentioned students in

Thirteen teachers

collaborative activities as a way for motivating them to write.

engaging

Seven out of these 13 teachers mentioned using collaborative
activities in the form of pair or group work writing tasks, while
the other six teachers reported using peer assessment activities. It
is noteworthy that the majority of the interviewees (n = 27) had a
negative attitude toward using peer assessment. According to
these teachers, peer assessment could have detrimental effects on
students with low writing competence, sensitivity to peer
criticism, or lack of seriousness. The following three teachers
elaborated on this point as follows:

I do not prefer getting students to evaluate the work of their
classmates. Students may feel very sensitive and embarrassed. ....
Generally and typically, students exhibit reluctance in evaluating
their peers’ essays. (Teacher 3)

Unfortunately, my students’ levels are not that good.... A few
students can add to their classmates. ... So, I prefer to avoid getting
them to correct their peers’ errors. (Teacher 19)

Tused to do peer evaluation several years ago, but I noticed that
most students deliberately write nice comments and do not point out
errors. (Teacher 21)

The narratives of the six teachers who reported using peer
assessment activities indicate they implement them non-regularly and
cautiously. Two of these teachers said they use these activities a few
times a term, while the other four teachers said they use them
conditionally, for instance after students know each other very well, or
when they have a suitable writing competence level. Three teachers
also said that preparing students for these activities is another
complicated issue. The following interview excerpts show these cases:

I use peer assessment just to break the ice, and help students notice
their errors.... But I use it only four weeks after the beginning of the
writing course because peer revision is resisted when learners do not
know each other. ... As time passes, students’ shyness decreases. ...
It always helps to use a rubric for these tasks. (Teacher 7)

I use peer evaluation if students in my class are of intermediate
and higher levels only. In pre-intermediate classes, peer assessment
normally causes much embarrassment for low-level students. ...
Before getting students to participate in peer evaluation activities,
I often establish clear expectations and guidelines and create a
supportive and respectful classroom environment in order to
overcome resistance. ... I then observe the interaction of students in
each group to make sure everyone participates. I also assist students
when necessary. (Teacher 16)

I help students have a positive peer evaluation experience by
addressing their concerns, and by fostering a culture of respect and
constructive criticism. ... I start with talking to students individually
to find if they resist participating in peer evaluation activities. Once
T understand their concerns, I can deal with them. I also try to help
them understand the benefits of peer evaluation. ... To help students
have a guided peer assessment activity, I provide guidance on giving
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constructive feedback, and monitor their feedback participation.
(Teacher 20)

The above interview excerpts suggest that implementing peer
assessment in L2 writing courses requires some particular conditions
leading to the desired motivational impact.

As for the role of technology in motivating students to write, the
interviewed teachers were divided about this issue. The larger group
of the teachers reported a negative attitude toward using technological
tools in writing classes. For these teachers, using technological tools
in writing classes is not beneficial and can cause unfavorable outcomes:

I believe technology affects students negatively. So, I do not allow
them to use it in the classroom because if students were introduced
to particular applications, essay plagiarism and auto-correction will
increase. ... Students will learn writing better without technology.
(Teacher 11)

I do not feel technology is important in writing classes. It’s better
to give the student the opportunity to try, make mistakes, and find
the solution. But I only encourage my students to use grammar and
spelling checking tools at home, and they usually like them.
(Teacher 28)

The 12 teachers who mentioned making use of technology in
writing classes to motivate students referred to using tools such as
Grammarly, Nearpod or Google Nearpod, Google Docs or blogs.
Overall, these teachers” answers indicate they do not make great use
of technology in their writing instruction. Like their attitude toward
technology use, the larger number of the teachers did not feel a dire
need for adapting teaching materials for fostering students’ motivation.
These teachers viewed that students rarely get dissatisfied with the
writing teaching materials used. Additionally, eight out of the 10 other
teachers narrating making some kind of language teaching material
adaptation said that it is only contingent upon noting dissatisfaction
and de-motivation symptoms.

Only nine teachers talked about cultivating students’ writing
motivational beliefs. Their narratives showed they care about some of
these motivational beliefs rather than others. Specifically, the nine
teachers mainly referred to their attempts to cultivate students’
motivation through highlighting the value of writing to their academic
life and future careers, and, to a less extent, trying to alleviate students’
negative writing attitude. Apart from this, no teacher talked about
cultivating other motivation dimensions such as helping students
regulate their emotions while writing, promoting their writing self-
ability beliefs, or supporting them in setting achievable goals in
writing courses. Eight teachers reported trying to motivate students
by incentivizing their participation in classroom activities. These
teachers’ common strategy was to make a part of students’ coursework
marks dependent upon their active participation in such activities.
Likewise, three teachers mentioned they try to encourage students to
write by relieving their concerns about making written errors. For
these teachers, relieving students’ fears of error criticism could be one
way for encouraging them to write.

Finally, it is worth noting that three teachers reported they do not
feel obliged to care about students’ writing motivation. In other words,
these teachers believed that such motivating task is not a main part of
their instructional roles. In the following interview excerpts, two of
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them obviously stated they pay little attention to considering students’
motivation in their classes:

The only way I tried in motivating students is choosing a topic that
could match their interest or getting them to choose a topic they are
interested in. (Teacher 4)

I do not consider students’ opinions about my criticism or praise
worthy of listening to. I only provide students with detailed written
and corrective feedback. (Teacher 26)

Additionally, the interviews indicate the little attention the
teachers pay to directly cultivating students’ writing motivation. When
asked about this issue, one female teacher, for instance, commented,
“I do not really care about it if students remain de-motivated”
(Teacher 7).

The strategies the teachers reported using do not reflect a wide
range of writing motivation procedures when compared to the
previous relevant taxonomies (e.g., Abdel Latif, 2021; Bruning and
Horn, 2000), see section 2. For example, the teachers’ reported
motivational strategies do not have much in common with Bruning
and Horn’s (2000) guidelines for cultivating students’ functional
beliefs about writing, and creating a supportive learning atmosphere.
These strategies do not either adequately cover Abdel Latif’s (2021)
proposed guidelines for meeting students’ language needs,
orchestrating peer assessment activities and nurturing students’
writing motivational perceptions. The finding that some teachers in
the Saudi university context are not interested in motivating their
students may partially account for the noted limited conceptualizations
of writing de-motivation (see 5.1). Therefore, more attention should
be paid to raising teachers’ awareness of the value of and effective ways
for promoting students’ writing motivation.

5.3 Students’ writing competence and
classroom size as potential correlates of
the teachers’ use of motivational strategies

The teachers” interview answers also helped in understanding
their view on the role of students’ writing competence and classroom
size as potential factors influencing their use of motivational strategies
in L2 writing classes. Regarding the role of students’ writing
competence, most teachers (n = 24) said it does not greatly influence
their use of varied motivational strategies. For some of these teachers,
competent student writers are normally motivated and therefore they
only motivate low-level students who are de-motivated as a result of
writing skill deficiencies. For another team of these teachers,
motivational strategies remain unchanged when dealing with both
high- and low-level writers.

Conversely, only nine teachers mentioned varying strategies for
motivating students with different writing levels. The following two
cases are typical of the narratives reported by the teachers in
this group:

Good students usually struggle with uninteresting topics. ... I try to
make the topics personal and ask them to search for background
information to get their ideas flow. ... Poor students struggle with
writing mechanics and basics and feel overloaded easily. So, I try to
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ask them to use Grammarly to know their errors and edit their
writing instead of feeling stressed about everything. (Teacher 12)

Students with good performance are always motivated. Many
writing activities and tasks in the course are too easy for them. So,
what they need is to work on more difficult tasks. For example, I get
them to do more challenging writing activities during classes, leaving
easier activities to poor students as they will feel more motivated
when answering them correctly. (Teacher 30)

Collectively, the nine teachers mentioned motivating high-level
students through changing writing topics and getting them to do more
challenging writing activities or tasks, and they reported motivating
low-level students through getting them to do easier tasks, supporting
their learning, or guiding them to digital resources for completing
their essays or revising them.

Regarding class size, all the teachers congruently viewed that it is
a more influential factor in their use of writing motivation strategies.
According to them, the fewer number of students are easier to
motivate and to pay individualized attention to; for example:

Of course it is better to have a fewer students so that you have the
time to focus on each student. So, a smaller group tends to be more
manageable. In larger classes, it may be more challenging to provide
individualized attention to make effective use of strategies such as
peer collaboration and using technology for personalized feedback.
In smaller classes, more individualized motivational support and
one-on-one feedback can be provided. (Teacher 8)

Certainly, the number of students in the course can influence the
solutions for related problems. In larger classes, group activities and
collaborative writing can encourage participation and engagement.
In smaller classes, more attention, individualized feedback and
tailored instruction can be provided to deal with specific challenges

related to writing motivation. (Teacher 19)

The above two interview parts suggest that even if the teachers are
willing to exert considerable efforts in fostering students’ writing
motivation, the large number of students in one class can hinder their
task. That is why minimizing students’ numbers in English writing
classes is key to helping the teachers in accomplishing their
motivational task.

6 Discussion and conclusions

The present study aimed at exploring Saudi university EFL
teachers’ diagnosis of students’ writing de-motivation symptoms (i.e.,
signs or indicators) and causes, and the strategies they use to motivate
students to write and participate actively in classroom activities, i.e.,
their motivational strategies. Overall, we did not note tangible
differences among the teacher groups at the five universities in these
three dimensions; they were generally similar in their diagnosis of
writing de-motivation indicators and causes, and also in their reported
motivational strategies. The study uncovered important results about
the teachers” writing motivation literacy and the efforts they allocate
to get their student writers motivated. Compared to the previous few
studies (Cheung, 2018; Lee and Lin, 2022; Mali, 2017; Rosina, 2017;
Saranraj et al., 2014), using semi-structured interviews and framing
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data collection and analysis based on a more relevant framework
(Abdel Latif, 2021) have helped in revealing different insights into the
realities of motivational strategies in L2 writing classes.

With regard to the teachers’ conceptualizations of writing
de-motivation, these were found to be rather limited as it turned out
they lack a comprehensive awareness level of what it involves.
Obviously, the teachers’ conceptualizations fall only in the attitudinal
and ability belief dimensions of writing de-motivation (see Abdel
Latif, 2021). In other words, the de-motivation symptoms mentioned
by the teachers concern students’ negative attitudes toward writing,
and avoidance behaviors, task procrastination, and writing block. The
teachers also referred to poor linguistic knowledge and writing
ability — an ability belief dimension - as a cause of students’
de-motivation. Apart from attitudes and ability beliefs, the teachers
mentioned no other ones related to the situational or goal orientation
dimensions of students’ de-motivation. While it is well-acknowledged
that these signs may vary from one student and/or context to another,
de-motivated writers normally experience attitudinal, situational,
ability belief, and goal orientation symptoms — see Abdel Latif’s (2021)
definition in section 2. Thus, writing de-motivation is not merely an
attitudinal-ability belief construct but it is a four-dimensional one. The
teachers’ limited conceptualization of writing de—/motivation could
have resulted from a lack of awareness of its multiple aspects. It may
have also been associated with the little attention some teachers paid
to cultivating students’ writing motivation (as indicated in subsection
5.2). The teachers’ diagnosis of writing de-motivation causes is
generally consistent with pertinent literature and previous research
findings (e.g., Abdel Latif, 2021; Karaca and Inan, 2020; Pajares et al.,
2007). It seems that writing de-motivation sources/causes occur
consistently across different international educational settings.

Compared to previous research findings (e.g., Cheung, 2018; Lee
and Lin, 2022; Rosina, 2017), the present study revealed a wider range
of teacher motivational strategies in Saudi university English writing
classes. However, the strategies the teachers mentioned using relate
only to some dimensions in the motivational strategy frameworks
proposed by Bruning and Horn (2000) and Abdel Latif (2021).
Specifically, the teachers’ motivational strategies align adequately with
the proposed guidelines of using appropriate teaching materials and
writing tasks, and optimizing teacher feedback, but they align partially
with the guidelines of developing a positive learning environment,
cultivating students’ writing motivational perceptions and creating a
motivating learning atmosphere via using technological tools in
instruction. Meeting students’ language and writing performance
needs and orchestrating peer assessment activities seem to be almost
neglected as the teachers mentioned a very few motivational strategies
pertaining to these two guidelines. Consistent with previous language
motivation research findings (e.g., Cheng and Dérnyei, 2007; Dornyei,
1998; Guilloteaux, 2013), the present results indicate that teachers are
likely to be unable to use motivational strategies effectively in writing
classes with a large number of students. Meanwhile, the study has not
provided conclusive evidence for the interaction between teachers’ use
of motivational strategies and students’ writing competence levels.

In light of the present results, it is concluded that Saudi university
teachers’ motivational practices in English writing classes are yet to
be enhanced. Such enhancement requires three steps. First, teachers’
writing motivation literacy or awareness needs be fostered to help
them understand writing motivation dimensions and know how to

Frontiers in Psychology

10.3389/fpsyg.2025.1483456

motivate students properly. Second, there is also a need for activating
the use of motivational strategies in writing classes. Both steps could
be accomplished through teacher education programmes and
in-service training workshops. Besides, teacher educators and
textbook writers have the potential to play an important role in
drawing teachers’ attention to relevant issues. For example,
pre-service and in-service teacher educators may pay due attention
to raising teachers’ awareness of writing de-motivation symptoms
and causes, and to fostering their consciousness of how to help
de-motivated students. Teaching supervisors could also draw
teachers’ attention to some guidelines for optimizing their practices
to meet students’ writing motivational needs. In addition, teacher
guides could include some instructional scenarios related to
diagnosing students’ writing de-motivation symptoms and
alleviating them. Congruent with the present results emphasizing the
central role of class size in enabling teachers’ use of motivational
strategies, there is also a need for minimizing the number of students
in English writing classes at Saudi universities. With appropriate
writing class size, teachers’ task in getting students motivated will
be easier.

The scant research on writing teachers’ motivational strategies
calls for addressing multiple dimensions in this area. The realities of
motivational strategy use need to be investigated in different
international L2 writing learning settings. It is also important to
profile a larger number of factors potentially influencing writing
teachers’ use of motivational strategies, including students’ gender,
educational stage and cultural context. Another issue worth
investigating in future studies is how teachers’ writing motivation
literacy may impact the ways they motivate students in writing classes.
Future relevant studies can also draw upon other data sources such as
classroom observation or combine it with semi-structured interviews
or questionnaires. Such future research could help in disseminating a
more effective motivation culture in L2 writing learning environments.
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Appendix 1

Guiding interview questions

10.

11.

. T'would to like start this interview by getting some information about your language and writing teaching experiences. Could you please

tell me about your writing instruction and the writing courses ad students you have taught?

. In each writing class, there are normally some students who do not feel motivated to write or do not like to participate in classroom

activities. When and how do you usually notice students with inadequate writing motivation? Please explain in detail the behaviors of
such students.

. In your opinion, what have caused these students not to not feel motivated to write in English? Please explain in detail any potential

related causes you have noted in your English writing classes.

. Do you usually try to help students with low writing motivation in your classes become more motivated? If so, please explain in detail

the things you do or the strategies you use for this purpose.

. To what extent do students in your English writing classes feel happy or satisfied with the textbooks or instructional techniques you use?

If they are not happy with them, how do you deal with this problem? Please explain in detail.

. How many essay topics do you normally assign your students each term in your writing courses? What are the students’ reactions to the

number and types of the essay topics assigned? How do you try to overcome any problems related to the students’ reactions to the number
of essay assignments or essay topics? Please explain in detail.

. Some students with good or poor writing performance alike may have a lack of writing motivation. Have you noted this case in your

English writing classes? Generally, how do you try to help each type of students to become motivated? Please explain in detail.

. Do you make use of technology for fostering your students’ motivation to write and to get them engaged in English writing classroom

activities? If so, which technological aids or tools do you use in your English writing classes? And what are students’ reactions to them?
Please explain in detail.

. When commenting on students’ English essays, do some of them feel annoyed with your criticism or even bored with your repeated

praise? Is this the same when giving oral or written, to an individual student or a group of students- or to students with different
performance improvement levels? How do you usually try to consider students’ potential sensitivity to or boredom with your comments
on their essays? Please narrate your related experiences.

In your English writing classes, do you get students to evaluate their classmates’ essays? In case you have noticed some students resist
participating in this type of evaluation activities, how do you usually try to help these students have a positive peer evaluation experience?
Please explain your related experiences in detail.

When dealing with all the above mentioned issues in your writing classes, do your solutions of any potential writing motivation-related
problems differ depending on:

o The number of students in the course.
o The students’ academic level or progress.

Please explain in detail.
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Background: In alignment with UNESCO'’s Sustainable Development Goal 4
(SDG4), which advocates for inclusive and equitable quality education, the
integration of Artificial Intelligence tools—particularly Large Language Models
(LLMs)—presents promising opportunities for transforming higher education.
Despite this potential, empirical research remains scarce regarding the effects
of LLM use on students’ academic performance, mental well-being, and
engagement, especially across different modes of implementation.

Objective: This experimental study investigated whether a guided, pedagogically
grounded use of LLMs enhances students’ academic writing quality, perceived
mental health, and academic engagement more effectively than either unguided
use or no exposure to LLMs. The study contributes to UNESCO'’s “Futures of
Education” vision by exploring how structured Al use may foster more inclusive
and empowering learning environments.

Method: A total of 246 undergraduate students were randomly assigned to one
of three conditions: guided LLM use, unguided LLM use, or a control group with
no LLM access. Participants completed a critical writing task and standardized
instruments measuring academic engagement and mental well-being. Prior
academic achievement was controlled for, and writing quality was assessed using
Grammarly for Education.

Results: Students in the guided LLM condition achieved significantly higher
scores in writing quality and academic engagement compared to the control
group, with large and moderate effect sizes, respectively. Modest improvements
in mental health indicators were also observed. By contrast, unguided use yielded
moderate gains in writing quality but did not produce significant effects on
engagement or well-being.

Conclusion: The findings highlight the critical role of intentional instructional
design in the educational integration of Al tools. Structured guidance not
only optimizes academic outcomes but also supports students’ wellbeing and
inclusion. This study offers empirical evidence to inform ongoing debates on
how digital innovation can contribute to reducing educational disparities and
advancing equitable learning in the post-pandemic era.
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Large Language Models, academic writing, mental health, student engagement, higher
education, guided instruction, educational technology, Al-assisted learning
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1 Introduction

The accelerated integration of Artificial Intelligence (AI)
into higher education is reshaping the academic landscape at
an unprecedented pace. In particular, the emergence of Large
Language Models (LLMs), such as OpenAI’s ChatGPT, has
generated both enthusiasm and apprehension among educators
and policymakers. While some institutions have embraced these
technologies as tools to enhance personalization, accessibility,
and innovation in teaching, others have expressed concern about
academic integrity, student dependency, and the erosion of
critical thinking. The current moment thus presents a pivotal
opportunity—and challenge—for universities to evaluate the
pedagogical value of LLMs and their broader impact on student
learning (Sharma et al., 2025).

The urgency of this evaluation is underscored by the
widespread and rapid adoption of LLMs in academic contexts.
For instance, recent headlines such as “More than half of UK
undergraduates say they use AI to help with essays” (Adams,
2024) reflect a shift in student practices that institutions are
still struggling to regulate or harness effectively (Fritz et al,
2024). Despite this proliferation, empirical evidence remains
limited, especially regarding how different modalities of LLM
implementation—guided versus unguided use—affect students’
academic performance, mental wellbeing, and engagement. Given
the scale and speed of adoption, addressing this gap has become an
urgent priority for educators and researchers alike.

In this context, international policy frameworks such as
UNESCO’s Sustainable Development Goal 4 (SDG4), which
promotes inclusive, equitable, and quality education, and the
“Futures of Education” initiative offer critical guidance. The latter
calls for reimagining how knowledge is produced, valued, and
shared, with a strong emphasis on human-centered, ethically
grounded digital innovation. This vision aligns closely with the
need to understand how emerging technologies like LLMs can
support not only academic excellence, but also psychological
wellbeing and inclusive engagement among students.

Integrating Al into university education is not merely a matter
of technological adaptation; it compels a re-examination of core
pedagogical processes. Academic writing, for example, remains
a central yet often stressful academic demand, both difficult to
master and to assess objectively (Ayeni et al., 2024). Simultaneously,
student mental health has emerged as a pressing concern in
higher education, particularly within competitive and international
environments (Molodynski et al., 2021). Academic engagement—
the emotional, cognitive, and behavioral investment in learning—is
equally critical, yet sensitive to instructional design and motivation
(Lin, 2024).

Although interest in educational applications of LLMs is
growing (Ng et al., 2024), including recent efforts to synthesize their
contributions to personalized learning (Sharma et al., 2025), few
studies have experimentally assessed their impact on these three
domains within controlled settings (Jungherr, 2023). Furthermore,
how these tools are introduced—whether with structured guidance
or left to student discretion—may significantly influence their
effectiveness and students’ emotional and cognitive responses to
academic tasks (Chang, 2024).
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The present study addresses this research gap by experimentally
examining the effects of guided versus unguided use of an
LLM on undergraduate students’ academic writing quality,
perceived mental health, and academic engagement. Conducted
in an international university in China, the study employed
a standardized writing task and randomized group assignment
(guided use, unguided use, control) to determine whether
structured integration enhances learning outcomes and wellbeing.
The results aim to inform evidence-based, ethical practices for Al
integration in higher education and contribute to global discussions
on how digital tools can advance more inclusive, resilient, and
human-centered academic environments.

2 Theoretical framework and
empirical background

2.1 LLMs in higher education

LLMs, such as GPT-4, are increasingly present in higher
education as tools to assist with language production, research
synthesis, and academic writing (Lu et al., 2024). Their growing
use among university students has sparked institutional interest
in understanding how these tools influence learning outcomes.
However, emerging evidence suggests that the pedagogical value of
LLMs depends less on their availability than on the instructional
design that accompanies their use (Robleto et al., 2024).

A useful framework for analyzing the educational integration
of technology is the Technological Pedagogical Content Knowledge
(TPACK) model developed by Mishra and Koehler (2006). TPACK
posits that effective technology-enhanced instruction requires
the intersection of three types of knowledge: disciplinary
content, pedagogical strategies, and technological tools.
In this model, the mere introduction of digital resources
does not guarantee meaningful learning. Rather, it is the
thoughtful alignment of those tools with pedagogical goals
and disciplinary content that fosters deep understanding and
transferable skills.

This framework is particularly relevant to the use of LLMs.
In a guided implementation, students receive explicit instructions
on how to use the model to support key aspects of academic
writing—such as developing argument structure, paraphrasing
source material, or revising according to disciplinary conventions
(Yan et al., 2024). This structured use of the tool reflects the TPACK
ideal: technology embedded within a coherent pedagogical plan.

By contrast, unguided use of LLMs lacks this intentional
alignment. Although students may independently explore the
tool’s capabilities, they do so without pedagogical framing, which
may result in inconsistent outcomes. Unguided users might
underuse the tool, rely on it uncritically, or fail to recognize
its limitations (Wang, 2022). Finally, students in the control
group, with no access to LLMs, must rely entirely on their prior
writing skills and internal resources. While this condition mirrors
traditional academic expectations, it may pose additional cognitive
and emotional challenges for students with lower confidence
or weaker academic preparation (Ayeni et al, 2024). Building
on this theoretical foundation, the present study investigates
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how different instructional approaches to LLM use—guided,
unguided, or absent—affect academic writing, mental well-being,
and engagement. The TPACK framework supports the hypothesis
that pedagogically framed LLM use will yield superior outcomes
across all domains.

3 Academic writing quality

Academic writing is a core component of higher education,
particularly in the humanities and social sciences. It demands
clarity of argument, mastery of disciplinary conventions, and
grammatical precision—competencies that students often struggle
to develop and instructors find difficult to evaluate objectively
(Ayeni et al, 2024). Studies have shown that structured
instructional approaches, such as modeling, scaffolding, and
feedback, consistently improve students’ writing skills (De La Paz,
2005). LLMs offer a new form of writing support, assisting students
in generating ideas, organizing content, and refining their language.
Early findings suggest that students who use these tools during
the planning and revision phases may produce more coherent and
technically accurate texts (Lee, 2023). However, the benefits of
LLMs are not automatic. Their effectiveness hinges on how they are
introduced and used in educational contexts.

From a TPACK perspective, guided LLM use can enhance
academic writing by aligning the tool’s features with pedagogical
goals. Instructors may, for instance, teach students how to
use the model to outline arguments or critically revise text
while warning against uncritical copying or overreliance. This
structured integration supports metacognitive engagement and
allows students to internalize academic writing conventions. In
contrast, students in the unguided condition may fail to use the
tool optimally. Without pedagogical framing, they might use it
only superficially—for grammar correction or idea generation—
without fully engaging with the writing process. Additionally,
they may be more prone to accept Al-generated suggestions
uncritically, leading to errors in reasoning, style, or source use
(Wang, 2022).

For students in the control condition, the writing task requires
managing all stages of composition without external digital
support. While this reflects a traditional academic scenario, it
may impose greater cognitive demands and limit writing quality,
especially for students lacking confidence or fluency in academic
writing (Ayeni et al., 2024). Based on this reasoning, the study
hypothesizes that students in the guided LLM condition will
produce significantly higher-quality academic writing than those
in the unguided and control groups, respectively. These differences
are theoretically grounded in the TPACK framework and supported
by prior research on instructional scaffolding and technology-
mediated writing support.

4 Perceived mental health

University students mental health has become a central
concern in global higher education, with consistently high levels
of anxiety, stress, and emotional exhaustion reported across
diverse national contexts (Granieri et al., 2021). These issues are

Frontiersin Psychology

10.3389/fpsyg.2025.1641212

particularly salient in competitive academic environments, where
cognitive demands are high and support structures often limited.
Academic writing, in particular, is a cognitively and emotionally
taxing task that may exacerbate stress, especially in the absence of
timely guidance or feedback.

The Cognitive Load Theory (Sweller, 1988) provides a relevant
framework for understanding how instructional conditions affect
students’ mental wellbeing. According to this theory, cognitive
performance is shaped by the interplay of three types of load:
intrinsic (task complexity), extraneous (inefficient instructional
design), and germane (learning-related processing). Poorly
structured tasks tend to increase extraneous load, consuming
cognitive resources and contributing to frustration or emotional
fatigue (Li et al., 2020).

LLMs, when properly embedded in instruction, can help reduce
extraneous cognitive load by automating lower-level processes
such as sentence formulation, grammar correction, or even idea
generation. However, this benefit is not automatic. Students need
pedagogical guidance to understand how to use the tool effectively
and ethically, and how to interpret or revise its suggestions.
Without such framing, students may misuse the tool, become
overwhelmed by its outputs, or develop dependency without
comprehension (Park and Ahn, 2024).

In the guided condition, students receive structured
instructions on how to use the LLM strategically during the
writing process—e.g., to plan text sections, refine transitions, or
paraphrase while maintaining academic integrity. This structure
is expected to reduce cognitive overload and enhance students’
sense of control, which may, in turn, support emotional regulation
and perceived well-being. In contrast, the unguided group accesses
the tool without clear direction. While they may benefit from its
features, they also face the burden of interpreting outputs and
deciding when and how to use them. This may increase cognitive
load rather than reduce it, particularly for students unfamiliar with
AT tools or lacking academic writing experience. Consequently,
their perceived mental health may remain unchanged or even be
negatively affected.

Finally, students in the control group, without access to any
external tool or guidance, must complete the writing task using only
their own cognitive and emotional resources. While this mirrors
traditional academic practice, it may result in heightened task-
related anxiety or emotional exhaustion, especially under time
constraints or pressure to perform.

Based on this framework, the present study hypothesizes that
students in the guided LLM condition will report significantly
better mental well-being than those in the control group, with
the unguided group expected to fall somewhere in between. This
hypothesis reflects the assumption that instructionally structured
technology use, rather than mere access, is the key to supporting
psychological outcomes in academic settings.

5 Academic engagement

Academic engagement is a multidimensional construct
encompassing students’ behavioral, emotional, and cognitive
investment in learning activities (I'redricks et al, 2004). High
levels of engagement have been associated with greater academic
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achievement, persistence, and satisfaction, particularly in
university settings where autonomy and self-regulation are central
to success (Wang, 2022). However, engagement is also sensitive
to fluctuations in motivation, task design, and perceived support
from instructors or institutional structures (Lin, 2024).

A useful framework for understanding the mechanisms that
foster engagement is the Self-Determination Theory (SDT),
proposed by Deciand Ryan (2000, Ryan and Deci, 2000). According
to SDT, engagement flourishes when learners experience the
fulfillment of three basic psychological needs: competence (feeling
effective), autonomy (feeling self-directed), and relatedness (feeling
connected and supported). Instructional strategies that enhance
these dimensions are more likely to result in sustained engagement
and intrinsic motivation.

In this context, the use of LLMs has the potential to support
academic engagement—but only if implemented thoughtfully. In
the guided condition, students receive clear instructions on how
to use the tool to improve their writing in ways that foster self-
efficacy and control. For example, they may learn to use the model
to test different formulations, organize their ideas more efficiently,
or revise their text in response to feedback. This structured support
not only enhances competence, but also promotes autonomy, as
students gain agency in managing complex academic tasks. In
contrast, students in the unguided condition are left to navigate the
LLM independently. While some may explore the tool productively,
others may feel uncertain about how to use it effectively or ethically.
This ambiguity can hinder perceived competence and reduce
the motivational benefits typically associated with technology-
enhanced learning. Without explicit pedagogical framing, LLM use
may become a passive or confusing experience, diminishing its
capacity to support sustained engagement.

Finally, students in the control group engage in the task
without any digital support. Although this may reflect a traditional
educational scenario, it offers limited opportunities to enhance
autonomy or competence through external scaffolding. For some
students, especially those with lower academic confidence, this
condition may result in disengagement or surface-level effort.
Building on Self-Determination Theory and recent findings on
digital learning environments (Wang, 2022), the present study
hypothesizes that students in the guided LLM condition will report
the highest levels of academic engagement, followed by those
in the unguided condition, with the control group expected to
exhibit the lowest levels. This hierarchy reflects the assumption that
pedagogically structured AI use can enhance both motivation and
investment in academic tasks, provided that it supports students’
psychological needs.

Taken together, the theoretical and empirical perspectives
reviewed above suggest that the impact of AI tools in higher
education depends not merely on access to the technology, but
critically on how that technology is pedagogically framed and
operationalized. While guided use of LLMs has the potential
to support students’ writing development, reduce extraneous
cognitive load, and foster meaningful engagement, unguided use
may result in uneven or superficial outcomes. Meanwhile, students
who receive no digital support may face greater academic pressure
and cognitive effort, particularly when completing complex tasks
under time constraints.
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To examine these assumptions, the present study adopts an
experimental design comparing three conditions: guided LLM
use, unguided LLM use, and a control group without access
to LLMs. The outcomes under investigation—academic writing
quality, perceived mental wellbeing, and academic engagement—
were selected because they represent core dimensions of student
success and are theoretically linked to instructional design and
technological integration. Building on the reviewed literature, it
is hypothesized that students in the guided LLM condition will
outperform their peers across all three variables, followed by
those in the unguided condition, with the control group expected
to report the lowest levels of performance and well-being. This
hypothesis reflects the view that it is not the technology itself, but
rather the pedagogical structuring of its use, that determines its
educational value.

5.1 Hypotheses

HI: Students in the guided LLM use condition will demonstrate
significantly higher academic writing quality than those in the
unguided LLM use and control groups.

H2: Students in the guided LLM use condition will report
significantly higher levels of perceived mental health
compared to students in the control group.

H3: Students in the guided LLM use condition will exhibit
significantly greater academic engagement than those in the
control group.

H4: Students in the unguided LLM use condition will demonstrate
intermediate levels of academic writing quality, perceived
mental health, and engagement, higher than those in the
control group but lower than those in the guided use group.

6 Method

6.1 Transparency and openness

In this experimental study, we report how the sample
size was determined and all inclusion criteria, manipulations,
and outcome measures. All anonymized data are available via
the Open Science Framework (https://osf.io/htejm/?view only=
54624dbd9f11467ea26242bae037¢713). The data were analyzed
using SPSS, version 29. No data were collected after the data
analysis began. This study was not preregistered.

6.2 Participants

An a priori power analysis was conducted using G*Power
(Faul et al., 2009) to determine the required sample size for a
one-way ANCOVA with three groups and one covariate. Setting
the alpha level at 0.05, power at 0.80, and anticipating a small
to medium effect size (f = ¢20), the estimated minimum sample
size was N = 246. The final sample consisted of two hundred and
eighty eight undergraduate students enrolled in humanities and
arts programs at an international university in China. Instructors
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from four elective courses were initially contacted via internal
mailing lists distributed by the College of Humanities and Arts
and were invited to authorize data collection during one of their
scheduled sessions. Once instructor consent was obtained, students
were approached in person during class and invited to participate.
Participants were recruited using a convenience sampling strategy,
and participation was strictly voluntary. Students were informed
that they could decline or withdraw at any point without penalty.
No academic credit, compensation, or incentive was offered.
Of the approximately three hundred and twenty five students
approached across the four courses, two hundred and eighty
eight undergraduate (88.6%) agreed to participate and completed
all study components. The final sample included one hundred
and sixty eight male students (58.3%) and one hundred and
twenty female students (41.7%), ranging in age from 18 to
22 years (M = 19.88, SD = 1.50). All participants completed
the writing task and self-report measures under supervised
classroom conditions.

6.3 Ethical approval and informed consent

This study was reviewed and approved by the Institutional
Review Board (IRB) of the Xi’an International University following
the Declaration of Helsinki. Ethical approval was granted on
[January 15th, 2024], under the reference number [approval
ID, IRB/24/072-HUMARTS]. Before participation, all students
received an information sheet outlining the purpose of the study,
the nature of the tasks, the voluntary nature of their participation,
and their right to withdraw at any point without penalty. Written
informed consent was obtained from all participants. The consent
form emphasized that participation was anonymous, data would be
kept confidential, and results would be used solely for academic
research. Participants were also informed that using the LLM
was part of an experimental educational intervention and that
their course grades would not be affected by their responses
or participation.

6.4 Procedure

Instructors from four elective undergraduate courses in the
humanities and arts were first contacted via internal mailing lists
distributed by the College of Humanities and Arts. After receiving
their consent to conduct the study during scheduled class time,
students were invited in person to participate. The study was
introduced at the beginning of the session, and all students were
informed that participation was entirely voluntary and that they
could withdraw at any time without consequences. Students who
agreed to participate provided informed consent and completed the
study during a supervised class session. Participants were randomly
assigned to one of three experimental conditions: guided LLM use,
unguided LLM use, or control. Random assignment was conducted
at the individual level within each classroom using a pre-generated
randomization list.

All participants were asked to complete the same academic
writing task: a critical essay on the topic “The impact of
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globalization on contemporary culture”, to be written in 45 m using
a computer. Participants in the two experimental conditions used
OpenATl’s GPT-4, accessed via a monitored institutional interface.
No alternative platforms or personal devices were permitted. All
students interacted with the same LLM under identical interface
conditions. On average, participants in the experimental conditions
spent between 25 and 35m actively interacting with the LLM
during the task. In the control condition, students received
the following prompt: “Write a critical essay on the impact
of globalization, using the provided readings. Structure your
argument and support it with specific examples.” No access to
LLMs or external writing tools was provided. In the unguided LLM
use condition, students were given access to GPT-4 and instructed:
“You may use the language model (LLM) in any way you find useful
to complete your essay.” No additional instructions, training, or
support were provided.

In the guided LLM use condition, participants received the
following prompt: “Write a critical essay on the impact of
globalization. Use the language model (LLM) to help you generate
ideas, organize your arguments, and improve clarity. You may use
it to explore different perspectives, revise paragraphs, or paraphrase
content. Ensure that your essay reflects critical thinking, coherence,
and academic style.”

Before beginning the writing task, this group received a brief
10-m in-class orientation delivered by the course instructor, based
on a script prepared by the research team. The orientation covered
three key elements: how to formulate effective prompts, how
to evaluate Al-generated outputs critically, and how to use the
tool ethically in academic contexts. After completing the writing
task, participants responded to standardized self-report measures
assessing perceived mental health, academic engagement, and a
short demographic questionnaire. All responses were submitted
digitally and anonymized prior to analysis. No pilot study was
conducted prior to the implementation of the experiment.

6.5 Instruments

All instructions, writing prompts, the manipulation check,
and the self-report measures—except for one—were administered
in English, in accordance with the instructional language of the
international university where the study took place. The only
exception was the Utrecht Work Engagement Scale — Student
version (UWES-S), which was administered in its validated Chinese
version due to its demonstrated psychometric reliability in Chinese
undergraduate populations.

6.6 Manipulation check

A manipulation check was administered immediately after the
writing task to verify participants’ adherence to their assigned
intervention condition. Participants responded to two closed-
ended questions: (1) “Did you use the language model (LLM) while
completing the essay?” (Yes/No), and (2) “Were you instructed
on how to use the LLM?” (Yes/No). These items allowed the
researchers to determine whether participants in the experimental
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groups used the LLM as intended, and whether participants in the
control group refrained from doing so.

Only participants whose responses were fully consistent with
their assigned condition were retained for the main analyses.
Specifically, inclusion criteria required that participants in the
guided condition reported using the LLM with instructions, those
in the unguided condition reported using the LLM without
instructions, and those in the control condition reported not
using the LLM. Participants who did not meet these criteria were
excluded from the final dataset. As a result, the final sample
included two hundred and forty six participants who successfully
passed the manipulation check and were eligible for analysis.

6.7 Text quality

The quality of participants’ academic writing was assessed
using the Grammarly for Education platform (Grammarly, Inc.,
2024). After completing the essay, the experimenter uploaded
each text under standardized conditions. Grammarly automatically
generated a Performance Score, ranging from 0 to 100, which
served as the primary indicator of overall text quality. This
composite score reflects the extent to which the writing adheres
to grammatical norms, clarity, and effective communication,
and it can be improved by addressing the platform’s suggested
revisions. In addition to the performance score, Grammarly
provides detailed linguistic metrics, including word count, average
word and sentence length, readability score (based on the Flesch
scale) (Flesch, 1948), and vocabulary diversity (e.g., proportion
of unique and rare words). These secondary indicators were
reviewed to contextualize writing complexity and stylistic variation,
though only the Performance Score was used in the statistical
analyses. This approach provided a replicable, standardized, and
objective method for evaluating the quality of written academic
work across all participants, minimizing potential biases associated
with human ratings.

6.8 Mental health

Perceived psychological well-being was assessed using the Ryff
Psychological Well-Being Scale (PWBS) (Ryf, 1989). The scale
consists of multiple subdimensions (e.g., autonomy, environmental
mastery, personal growth, purpose in life), with responses given
on a 5-point Likert scale ranging from 1 (strongly disagree) to 5
(strongly agree). Higher scores indicate greater psychological well-
being. The PWBS has been widely validated and used across cross-
cultural educational contexts (Ryff and Keyes, 1995). Li (2014)
tested a shorter version in the Chinese language, and it was used in
the present study. In the current sample, internal consistency was
acceptable (¢ = 0.78).

6.9 Academic engagement

Academic engagement was measured using the Utrecht Work
Engagement Scale—Student Version (UWES-S) (Schaufeli et al.,

Frontiersin Psychology

10.3389/fpsyg.2025.1641212

2002). This 17-item scale captures three core dimensions of
engagement—rvigor, dedication, and absorption. Participants rated
each item on a 7-point scale from 0 (never) to 6 (always).
Total scores were calculated by averaging across all items,
with higher scores reflecting greater engagement. The UWES-S
has demonstrated strong internal consistency and cross-cultural
validity (Schaufeli and Bakker, 2004). The Chinese version
developed by Fang et al. (2008) was used. In the present study, the
scale demonstrated good internal consistency (o« = 0.89).

6.10 Covariate: prior academic
performance

All main analyses included participants’ prior academic
performance in a literature-related subject as a covariate. Academic
records provided a numerical score on a 100-point scale, reflecting
performance in the most recent literature course completed before
the intervention. This variable was used to control for potential
baseline differences in academic ability related to writing, critical
reading, and content familiarity. The scores ranged from 18 to
78, with a mean of 44.37 (SD = 13.46), indicating moderate
variability across the sample. Controlling for this variable allowed
for a more accurate estimation of the intervention effects on the
outcome measures.

7 Results

7.1 Descriptive statistics and correlations

Before conducting the main analyses, descriptive statistics
and bivariate correlations were calculated for all continuous
variables: prior academic performance, text quality, perceived
mental health, and academic engagement. Table I presents the
means and standard deviations for each variable. Pearson’s
correlation coefficients are presented in Table 2. All correlations
were statistically significant at the p < 0.01 level. Academic
performance was positively correlated with text quality (r = 0.258,
p < 0.001), mental health (r = 0.329, p < 0.001), and engagement
(r = 0272, p < 0.001). Text quality also showed moderate
positive correlations with mental health (r =0.406, p < 0.001) and
engagement (r = 0.280, p < 0.001). The strongest association was
observed between mental health and academic engagement (r =
0.568, p < 0.001), suggesting a meaningful link between students’
psychological wellbeing and their engagement with academic tasks.

A series of Univariate Analyses of Covariance (ANCOVA) were
conducted to examine the effects of intervention condition on three
outcome variables: academic writing quality, perceived mental
health, and academic engagement. The independent variable was
the type of LLM integration (guided use, unguided use, and
control), and prior academic performance was included as a
covariate in all models.
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TABLE 1 Descriptive statistics and pearson correlations between study variables (N = 288).

Variable M SD 1 2 3 4
1. Academic performance 44.37 13.46 —

2. Text quality 123.74 22.86 258" —

3. Mental health 3.82 0.82 329 .406™* —

4. Academic engagement 13.64 2.86 2727 280" .568"* —

N = 288 refers to the total number of participants who completed all measures and were included in the descriptive statistics and Pearson correlations. However, only N = 246 participants who

passed the manipulation check were retained for the main ANCOVA analyses. M = mean; SD = standard deviation. ™ p < 0.01.

7.2 Academic writing quality

The ANCOVA revealed a significant effect of intervention
condition on writing quality, F (;,53) = 789.53, p < 0.001, with
a very large effect size (R® adj = 0.863). This indicates that
the intervention condition explained approximately 86% of the
variance in writing performance, reflecting a strong and practically
meaningful impact of structured LLM integration.

Estimated marginal means showed that students in the guided
LLM use condition produced significantly higher quality texts (M
= 151.35, SE = 0.775) than those in the unguided use (M = 129.61,
SE = 0.770) and control groups (M = 109.61, SE = 0.700), as
Table 2 shows.

Effect sizes computed with pooled standard deviations showed
a very large difference between the guided LLM use and control
groups (Cohen’s d = 5.16), a large difference between the guided
and unguided groups (d = 2.53), and a large difference between
the unguided and control groups (d = 3.83). These values highlight
the strong impact of guided LLM use on writing performance, and
confirm that even unguided use resulted in substantially better
outcomes compared to no use. All pairwise comparisons were
statistically significant after Bonferroni correction (p < 0.001), as
Table 3 shows.

7.3 Perceived mental health

The analysis also showed a significant effect of intervention
condition on perceived mental health, F 553y = 5.78, p =
0.004, with a small to moderate effect size (R*> adj = 0.097).
This suggests that nearly 10% of the variability in self-reported
mental wellbeing was attributable to the different LLM conditions,
indicating a modest yet meaningful contribution of guided use to
students’ perceived psychological health. Students in the guided use
condition reported significantly higher mental health scores (M =
4.15, SE = 0.076) than the control group (M = 3.81, SE = 0.069, p
= 0.003), as Table 4 shows.

As Table 5 shows, the difference between the guided and
unguided groups (M = 3.91, SE = 0.076) approached statistical
significance (p = 0.070), whereas no significant difference was
observed between the unguided and control conditions (p = 0.984).
Effect size estimates indicated a moderate difference between the
guided LLM use and control conditions (Cohen’s d = 0.53), a small
to moderate effect between guided and unguided use (d = 0.31),
and a negligible effect between unguided use and control (d = 0.14).
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TABLE 2 Estimated marginal means for academic writing quality
(controlling for academic performance).

Intervention  Mean SE 95% Cl 95% CI
lower upper
Control 109.61 0.70 108.23 110.99
Unguided LLM 129.61 0.77 128.10 131.13
use
Guided LLM use 151.35 0.78 149.82 152.87
Note. Means are estimated marginal means adjusted for the covariate

(academic performance).

These findings suggest that only structured use of the LLM led to
meaningful psychological benefits.

7.4 Academic engagement

Lastly, the ANCOVA for academic engagement indicated a
significant effect of intervention condition, F (5,53) = 6.70, p =
0.001, with a modest effect size (R” adj = 0.101). This means that
around 10% of the variance in engagement was explained by the
intervention condition, pointing to a small but practically relevant
effect of structured LLM integration on students involvement
in academic activities. Students in the guided LLM use group
reported the highest engagement scores (M = 14.67, SE = 0.304),
significantly higher than the control group (M = 13.17, SE = 0.275,
p < 0.001), as Table 6 shows.

Although the unguided use group (M = 13.74, SE = 0.302)
scored higher than the control group, this difference was not
statistically significant (p = 0.485), and the difference between
the guided and unguided groups was marginal (p = 0.093), as
Table 7 shows. For engagement, the contrast between guided use
and control yielded a moderate effect size (Cohen’s d = 0.55),
while the effect between guided and unguided use was small to
moderate (d = 0.32), and the difference between unguided use
and control was small (d = 0.21). These results indicate that
guided integration produced a noticeable improvement in students’
involvement, whereas unguided use led to minimal gains.

These results suggest that the guided integration of LLMs can
significantly enhance students’ academic writing and engagement,
and may also support improvements in perceived mental health,
compared to both unguided use and no use of LLMs.

Hypothesis 4: Intermediate Outcomes in the Unguided LLM
Use Condition

frontiersin.org



https://doi.org/10.3389/fpsyg.2025.1641212
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org

Zhang

TABLE 3 Pairwise comparisons—academic writing quality.

10.3389/fpsyg.2025.1641212

Comparison Mean difference 95% Cl Lower 95% Cl upper
Guided LLM use—control 41.73 1.05 < 0.001 39.20 4427
Guided LLM use—unguided use 21.73 1.09 < 0.001 19.11 24.36
Unguided LLM use—control 20.00 1.05 < 0.001 17.48 22.52

SE = standard error; CI = confidence interval. Pairwise comparisons were adjusted using the Bonferroni correction.

TABLE 4 Estimated marginal means for perceived mental health
(controlling for academic performance).

Intervention Mean SE 95% ClI 95% ClI
lower upper

Control 3.81 0.069 3.67 3.94

Unguided LLM 3.91 0.076 3.76 4.06

use

Guided LLM use 4.15 0.076 4.00 4.30

Means are estimated marginal means adjusted for the covariate (academic performance).

Hypothesis 4 proposed that students in the unguided
LLM use condition would demonstrate intermediate levels of
academic writing quality, perceived mental health, and academic
engagement, higher than those in the control group but lower than
those in the guided use group.

The results provided partial support for this hypothesis. In
terms of academic writing quality, the unguided group (M =
129.61, SE = 0.77) scored significantly higher than the control
group (M = 109.61, SE = 0.70, p < 0.001), but significantly lower
than the guided group (M = 151.35, SE = 0.78, p < 0.001). These
findings confirm the predicted ordinal pattern in this domain.

However, for perceived mental health, the unguided group (M
= 391, SE = 0.076) did not differ significantly from the control
group (M = 3.81, SE = 0.069, p = 0.984), although it trended
lower than the guided group (M = 4.15, SE = 0.076), with this
comparison approaching statistical significance (p = 0.070).

Similarly, regarding academic engagement, the unguided group
(M = 13.74, SE = 0.30) did not significantly differ from the control
group (M = 13.17, SE = 0.28, p = 0.485). The difference between
the unguided and guided conditions (M = 14.67, SE = 0.30) was
marginal (p = 0.093).

These results indicate that while the unguided LLM condition
yielded intermediate outcomes for academic writing quality
consistent with Hypothesis 4, the same pattern was not statistically
supported in perceived mental health and academic engagement.

8 Discussion

8.1 H1: Writing quality enhancement
through guided LLM use

The results strongly support Hypothesis 1, demonstrating
that students who received structured guidance using LLMs
achieved significantly higher academic writing quality than those
in both the unguided and control groups. The magnitude of
the effect was exceptionally large, underscoring the substantial
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educational potential of guided LLM integration. This finding
aligns with the growing body of evidence suggesting that effective
integration of LLMs in academic contexts improves the quality of
student output and encourages critical engagement with both the
writing process and the technology itself (Cash et al., 2025). The
superiority of the guided condition can be interpreted through
several converging mechanisms identified in recent research.
First, structured frameworks like the Writing Path, which utilize
explicit outlines, have been shown to significantly improve text
generation quality by aligning outputs with the user’s intentions
and task-specific goals (Lee et al, 2024). This alignment is
particularly important in academic settings, where coherence,
argument structure, and adherence to conventions are critical.

Moreover, the results reflect broader findings in human-AI
collaborative writing research. Studies on tasks such as headline
generation show that users achieve better outcomes when they
can guide and selectively refine LLM outputs. This process
enhances quality without compromising user agency or perceived
authorship (Ding et al., 2023). This suggests that guided LLM use
in educational settings may strike a productive balance between
automation and student ownership. At a cognitive level, guided
use of LLMs appears to support key phases in the writing
process, particularly translation and revision. Chakrabarty et al.
(2024) found that professional writers benefited most from LLM
support during these stages. This insight resonates with our results
and further substantiates the utility of guided approaches in
educational contexts.

Finally, it is worth noting that the enhanced writing
performance observed may not stem solely from the tool’s linguistic
capabilities, but also from reduced uncertainty and cognitive load
due to structured task framing. When students know exactly how
to proceed and what is expected of them in using a complex tool
like an LLM, their cognitive resources may be more efficiently
allocated to higher-order writing concerns, thus improving final
output quality.

8.2 H2: Guided LLM use and perceived
mental health

The findings provide empirical support for Hypothesis 2,
indicating that students in the guided LLM use condition reported
significantly higher levels of perceived mental health compared
to those in the control group. Although the effect size was
modest, the statistical significance of the difference underscores
the potential of guided LLM integration as a psychologically
beneficial educational tool. Notably, the comparison between the
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TABLE 5 Pairwise Comparisons — Mental Health.

Comparison 95% Cl Lower 95% Cl Upper
Guided LLM use—control 0.35 0.10 .003 0.10 0.59
Guided LLM use—unguided Use 0.24 0.11 0.070 —0.01 0.50
Unguided LLM use—control 0.10 0.10 0.984 —0.35 0.15

SE, standard error; CI, confidence interval. Pairwise comparisons were adjusted using the Bonferroni correction.

TABLE 6 Estimated marginal means for academic engagement
(controlling for academic performance).

Intervention Mean SE 95% ClI 95% ClI
lower upper

Control 13.17 0.28 12.62 13.71

Unguided LLM 13.74 0.30 13.15 14.34

use

Guided LLM use 14.67 0.30 14.07 15.27

Means are estimated marginal means adjusted for the covariate (academic performance).

guided and unguided groups approached significance, suggesting
that guidance in LLM use may play a decisive role in how such
tools influence users’ well-being. These results are consistent with
growing evidence that conversational AI systems can enhance
users subjective mental health experiences when implemented
with structured guidance. One contributing factor may be the
enhanced user experience associated with anthropomorphically
designed systems. For instance, Wu et al. (2024) showed that
agents like Sunnie increased users’ perceptions of usability and
engagement. Such design strategies may foster a more human-
like, empathetic interaction, which resonates with students in high-
stress academic contexts.

Beyond surface-level interaction quality, systems like VITA
have demonstrated that adaptive, behavior-sensitive guidance
improves not just perception but also outcomes in mental well-
being (Spitale et al., 2025). These systems personalize responses to
individual user profiles and evolving needs, features that align well
with the nature of guided LLM use in this study. When students
receive structured prompts, reflective exercises, or scaffolded
interactions from LLMs, the result is improved engagement and
potentially heightened psychological support.

The results also echo the broader literature on LLM-based
agents such as Replika, which offer on-demand, judgment-free
interactions. Ma et al. (2023) highlighted how such interactions
help individuals engage in self-reflection and develop confidence.
In the present context, the structured engagement with LLMs may
serve a similar purpose, providing students with an emotionally
neutral space to articulate their thoughts and manage academic
stress more effectively. Furthermore, Kumar et al. (2024) noted
that Al-guided systems can integrate multiple data sources to
detect subtle shifts in mental states and deliver personalized micro-
interventions. Although this study did not leverage multimodal
inputs, the positive outcome observed in the guided condition
suggests that even text-based interventions, when strategically
framed, can produce a meaningful uplift in well-being.
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At the same time, the non-significant difference between the
unguided and control groups raises important questions about
the boundary conditions under which LLMs can support mental
health. One plausible explanation is that unguided access may
generate uncertainty, confusion, or even decision fatigue when
students are left to navigate the system without structure. Prior
research suggests that the absence of guidance can lead to
overwhelming interactions or passive use of the tool, which may
fail to produce affective benefits (Zhang et al., 2024; Zhu, 2024).
It is possible that psychological support through AI requires not
only access but also a sense of clarity, safety, and intentionality—
conditions more likely to be fostered in structured interventions.
In sum, the significant improvement in perceived mental health
among students in the guided condition supports the hypothesis
that structured, intentional interaction with LLMs can enhance
psychological experiences in academic settings. These findings
reinforce the view that LLMs—when deployed thoughtfully—
can act as supportive companions in educational environments
(Youn and Jin, 2021), particularly when combined with design
principles and adaptive features that foster trust, personalization,
and emotional safety (Liu et al., 2023). However, the lack of
improvement in the unguided condition highlights the importance
of pedagogical framing as a necessary condition for translating
technological affordances into emotional gains.

8.3 H3: Guided LLM use and academic
engagement

The results support Hypothesis 3, indicating that students
in the guided LLM use condition exhibited significantly greater
academic engagement than those in the control group. The
ANCOVA revealed a statistically significant effect of condition
on engagement scores, with a modest effect size. Students in
the guided condition reported the highest levels of engagement,
reinforcing the view that structured interaction with LLMs can
foster a more involved and focused learning experience. These
findings align with a growing body of research highlighting
the importance of guidance in shaping students’ cognitive and
emotional engagement in Al-supported learning environments. In
particular, structured guidance during LLM use has been shown to
reduce off-task behavior, such as random or superficial queries and
the indiscriminate use of Al for answer retrieval (Kumar et al., 2024,
2023). By promoting intentional and reflective engagement, guided
LLM interventions encourage students to assume more active roles
in their learning processes.
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TABLE 7 Pairwise comparisons—academic engagement.

Comparison 95% ClI lower 95% Cl upper
Guided LLM use—control 1.51 0.41 < 0.001 0.51 2.50
Guided LLM use—unguided use 0.93 0.43 0.093 —0.10 1.96
Unguided LLM use—control 0.58 0.41 0.485 —0.41 1.57

SE, standard error; CI, confidence interval. Pairwise comparisons were adjusted using the Bonferroni correction.

Moreover, research on immersive and Al-integrated
educational formats—such as Alternate Reality Games (ARGs)
augmented with LLM guidance—has demonstrated that such
designs can enhance behavioral engagement, emotional
connection, and control beliefs (Cheng et al, 2022; Neary
and Schueller, 2018). These findings suggest that when LLMs
are embedded in pedagogically grounded frameworks, they
can catalyze sustained academic motivation and participation.
At the cognitive level, integrating LLMs into virtual teaching
assistant roles, such as the Jill Watson system, further supports
the idea that guided AI interactions can promote higher-order
thinking and intellectual curiosity (Maiti and Goel, 2024).
Students in such systems are not merely passive recipients
of information but are actively encouraged to formulate
and refine complex inquiries, fostering deeper engagement
with content.

In contrast, using unguided LLMs favors quick information
retrieval over sustained learning. Although such interactions may
yield short-term performance gains, they do not appear to generate
the same level of student investment or trust in the learning
process (Kumar et al., 2025). This may help explain why the guided
condition in the present study outperformed both the unguided
and control groups regarding engagement. Indeed, the absence of
clear instructional framing in the unguided condition may have led
to uncertainty about how to use the tool productively, diluting its
potential benefits for emotional or behavioral engagement. When
students are unsure whether they are using a tool “correctly;,
this ambiguity can undermine their sense of efficacy and reduce
motivation to persist. Thus, although the results confirmed
that guided LLM wuse fosters greater academic engagement,
they also suggest that without supportive structure, LLMs may
not reliably elicit active academic involvement. By combining
technological capabilities with pedagogical intentionality, these
systems offer an interactive and supportive environment that
encourages students to actively participate, reflect, and persist in

their academic work.

8.4 H4: Intermediate outcomes of
unguided LLM use

Hypothesis 4 posited that students in the unguided LLM use
condition would exhibit intermediate levels of academic writing
quality, perceived mental health, and engagement, greater than
those in the control group but lower than those in the guided use
condition. The results partially supported this hypothesis: while
this expected pattern was observed and statistically confirmed in
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academic writing quality, it was not replicated in perceived mental
health or academic engagement.

The writing results suggest that access to LLMs can
meaningfully enhance students’ output even without structured
guidance. The wunguided group significantly outperformed
the control group, indicating that basic interaction with the
tool—through prompts, content generation, or surface-level
feedback—was sufficient to raise writing quality. This aligns
with prior findings that when used independently, LLMs can
offer valuable assistance in planning, drafting, and refining text
(Jungherr, 2023; Meyer et al., 2024). Nevertheless, the superior
performance of the guided group supports the idea that structured
scaffolding, metacognitive prompts, and explicit instruction in tool
usage amplify these benefits (Cash et al., 2025; Salimi and Hajinia,
2025).

In contrast, the data did not support the predicted intermediate
pattern for perceived mental health. Although the unguided
group reported slightly higher scores than the control group, this
difference was not statistically significant. One possible explanation
is that unguided use, while offering on-demand support, lacks
the emotional structure and stress regulation strategies typically
embedded in guided implementations. Without clear boundaries
or reassurance about responsible usage, students may experience
friction, uncertainty, or even anxiety about whether they are
“using the tool correctly,” which may counteract any potential
gains in psychological well-being (Zhang et al., 2024). In this
context, guidance may not only clarify functionality but also
serve a regulatory role—normalizing Al integration, reducing
confusion, and promoting a sense of support and competence (Zhu,
2024).

A similar pattern emerged with academic engagement.
Although the unguided group showed numerically higher
engagement than the control group, this difference was not
statistically significant. This suggests that, while unguided LLM
access may spark curiosity and enable autonomous exploration,
it does not consistently produce sustained or deep engagement.
One likely reason is that students without instructional scaffolding
may remain uncertain about how to engage productively with the
tool, leading to hesitant or fragmented interaction. Prior research
indicates that without pedagogical framing, students may use
LLMs for surface-level information retrieval or task avoidance,
limiting the depth of their involvement (Chen and Leitch, 2024). By
contrast, guided use has been associated with stronger emotional
and cognitive engagement, as students are trained to leverage
LLMs in a reflective and goal-oriented manner (Beurer-Kellner
et al., 2024; Uchendu et al., 2023).

Altogether, the findings highlight the nuanced role of guidance
in realizing the potential of LLMs. While unguided use may yield
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modest benefits in writing quality, its impact on mental health
and engagement appears more limited. The lack of significant
differences between the unguided and control groups in two of the
three outcome domains suggests that students may underutilize
these tools or even encounter friction in their use without
structured scaffolding. These results point to the importance
of not only providing access to AI tools but also offering
appropriate pedagogical frameworks to ensure their effective and
psychologically supportive implementation.

8.5 Limitations

Despite this experimental design’s strengths, several limitations
should be acknowledged. First, although random assignment was
used to allocate participants across conditions, the study relied
on self-report manipulation checks to confirm adherence to the
assigned use of LLMs. While this approach ensured consistency
between reported and intended use, it may introduce response bias
or fail to capture subtle variations in how students interpreted and
used the tool within each condition (Roshanaei, 2024). Although
technically feasible alternatives such as behavioral logging (e.g.,
tracking LLM interactions) might offer more objective verification,
such data were not collected due to ethical constraints and
institutional limitations in access control. Future research could
explore ways to integrate such measures in a transparent and
privacy-respecting manner.

Second, the study was conducted within a single institutional
context and with a relatively homogeneous sample—undergraduate
students enrolled in humanities and arts programs at an
international university in China. This limits the generalizability of
the findings to other educational settings, disciplines, and cultural
contexts (Salimiand Hajinia, 2025). In particular, students in STEM
fields might interact with LLMs differently not only due to varying
levels of digital literacy, but also because of the nature of the writing
tasks they face, the disciplinary conventions they follow, and the
specific modes of information retrieval their fields require. These
differences may influence how beneficial, usable, or trustworthy
LLM tools appear in practice.

Third, the primary measure of writing quality relied on
the automated Performance Score generated by the Grammarly
for Education platform. While this tool offers objectivity and
replicability, it prioritizes surface-level features such as grammar,
clarity, and lexical variety. As a result, it may not fully capture
deeper dimensions of academic writing—such as argumentation
structure, critical analysis, originality, synthesis of sources, or
adherence to disciplinary conventions—which are essential in
evaluating high-level academic work. Human-rated assessments or
rubric-based evaluations could complement automated scoring in
future studies to provide a more holistic picture of writing quality
(Salimi and Hajinia, 2025).

Fourth, although the study included a validated measure of
prior academic performance as a covariate, this measure was
limited to students’ most recent literature course. While this
represents a meaningful control, the category of “literature-related
subject” remains broad and may encompass varying levels of
complexity and assessment standards. Moreover, other potentially
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relevant factors—such as writing experience in other languages,
previous exposure to Al tools, or individual motivation—were not
controlled and could have influenced the outcomes (Xu et al.,
2025). Fifth, the study used perceived mental health and academic
engagement as outcome variables measured through self-report
scales. While these instruments are widely validated, self-reported
data are subject to social desirability and may not accurately reflect
behavioral engagement or psychological functioning (Meyer and
Elsweiler, 2025). Future research could enhance robustness by
incorporating behavioral (e.g., time-on-task) or physiological (e.g.,
stress monitoring) indicators to triangulate self-perceptions with
observable evidence (Youn and Jin, 2021).

To sum up, the findings should be interpreted with an
awareness of existing limitations. For example, while guided LLM
use markedly improves performance on structured academic tasks,
its efficacy may vary across genres or in more creative domains.
Gomez-Rodriguez and Williams (2023) noted that human writers
still maintain an advantage in areas such as humor and originality,
which are difficult for LLMs to replicate reliably. Therefore, while
our results highlight the transformative potential of guided LLM
use, they also reinforce the need for human oversight and creative
judgment in academic writing.

8.6 Practical implications for teaching:
structured integration of LLMs in academic
instruction

Integrating LLMs into academic writing instruction presents
promising opportunities and pressing challenges. The present
findings reinforce the importance of structured, guided use of
LLMs, particularly in enhancing students” writing quality, academic
engagement, and, to a certain extent, their perceived mental
well-being. These results carry several practical implications for
educators, instructional designers, and policymakers in higher
education. Importantly, the implications presented here are directly
informed by the limitations discussed above, and their placement
after the limitations section reflects a deliberate decision to ensure
that recommendations are realistic, context-aware, and attuned to
the boundaries of the current design.

8.7 Designing guided LLM integration

The study underscores the pedagogical value of structured
engagement with LLMs. Educators should prioritize guided
frameworks when introducing LLMs into learning environments
(Alsobeh and Woodward, 2023). This includes providing students
with clear instructions on using these tools effectively, offering
structured prompts, and integrating LLM interactions into existing
learning goals (Chiang and Lee, 2023). As demonstrated by
approaches such as the Writing Path framework (Lee et al., 2024),
guided strategies help align LLM-generated content with academic
standards and user intentions, improving writing quality (Gomez-
Rodriguez and Williams, 2023). Guidance also plays a crucial role
in shaping student behavior during Al interaction. Research shows
that structured guidance can reduce off-task or random queries
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and foster a more focused, problem-solving approach to writing
(Kulaksiz, 2024). When embedded in pedagogy, these strategies
enhance performance and increase students trust and sense of
ownership in the learning process (Bellker, 2024).

8.8 The role of educators in mediating LLM
use

LLM integration necessitates rediscovering the educator’s
role—from transmitter of knowledge to AI literacy and ethical
engagement facilitator (Lazebnik and Rosenfeld, 2024). Teachers
should take an active role in helping students understand the
limitations of LLMs, differentiate between responsible use and
misuse, and navigate the ethical considerations associated with
Al-generated content (Lee, 2023). Training students to critically
evaluate and revise LLM outputs contributes to deeper learning
and helps prevent overreliance (Liao et al., 2023). Instructors can
also promote transparency by encouraging students to document
their use of LLMs in the writing process, thus reinforcing principles
of academic integrity and accountability (Mahmoud and Serensen,
2024). This approach fosters a culture of Al-augmented authorship,
where students learn to integrate feedback rather than delegate
writing tasks to an automated agent. This pedagogical vision also
aligns with global policy agendas—such as the UNESCO Futures
of Education framework and the Sustainable Development Goal
4 (SDG4)—by promoting inclusive, equitable, and future-ready
higher education that incorporates responsible Al use.

8.9 Risks of unguided use and the need for
policy

While the study found that even unguided use of LLMs can
yield some benefits, particularly in writing quality, such benefits
are significantly more limited without instructional scaffolding.
Unguided use has several risks, including superficial engagement,
skill stagnation, and academic integrity concerns. Without explicit
instruction, students may bypass the cognitive and metacognitive
processes essential to writing, relying instead on the fluency
of LLMs to complete tasks (Lopes et al., 2024). Moreover, the
indistinguishability of Al-generated text from human-authored
work poses significant challenges for evaluation (De Villiers et al.,
2024; Reinhart et al., 2024). This complicates the role of assessment
and highlights the urgent need for institutional policies that
address transparency, disclosure practices, and acceptable uses
of generative AI in coursework. As noted in the limitations,
behavioral metrics and clearer definitions of disciplinary norms
could inform these policies, especially when automated scoring
tools like Grammarly are involved.

8.10 Fostering independent skill
development

Finally, educators must balance leveraging the benefits of
LLMs and fostering independent writing skills (Patac and Patac

Jr, 2025). While guided use can accelerate learning and reduce
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barriers, overdependence on Al tools may inhibit students’ ability
to think critically and write autonomously (Ouwehand et al., 2025).
Integrating LLMs should not replace traditional instruction but
complement it through strategy-based interventions, peer review,
and scaffolded writing tasks (Li et al., 2023; Lin et al., 2024). Future
research might also explore how these strategies can be adapted
to STEM disciplines or interdisciplinary programs, as differences
in writing genres and task complexity may shape how students
engage with LLMs. In line with SD4/s commitment to inclusive and
contextually sensitive education, such differentiated approaches are
essential to ensuring that Al-enhanced instruction serves diverse
learners effectively.

9 Conclusion

This study provides empirical evidence for the differential
effects of guided and unguided integration of LLMs on students’
academic writing quality, perceived mental health, and academic
engagement in higher education. The findings demonstrate
that guided LLM use consistently outperforms both unguided
and no use, particularly in improving writing outcomes and
fostering student engagement. These effects are most pronounced
when LLMs are embedded within structured
frameworks that promote critical interaction, strategic thinking,

instructional

and responsible use.

Notably, unguided LLM use yielded only partial benefits.
While it enhanced academic writing quality relative to the control
group, it did not significantly improve perceived mental health or
engagement. These results suggest that unstructured exposure to
generative Al may not be sufficient to produce holistic educational
gains. Instead, pedagogical scaffolding and active instructor
involvement appear essential to unlock the full potential of LLMs
in supporting learning, well-being, and student agency. The study
contributes to the growing literature on human-AI collaboration
in education by underscoring the importance of designing
intentional, ethically informed, and learner-centered approaches
to Al integration. As educational institutions increasingly adopt
LLM-based tools, the distinction between guided and unguided use
becomes pedagogically relevant—because of its impact on learning
quality, engagement, and wellbeing—and ethically imperative, as it
directly affects student autonomy, academic integrity, and equitable
access to meaningful Al-supported education.

Looking ahead, future research should explore how guidance
strategies can be tailored to different learning profiles, disciplines,
and institutional cultures. Longitudinal and mixed-method designs
may further illuminate the evolving relationship between students
and Al, providing insights into how LLMs shape academic
development. Ultimately, the challenge lies in providing access
to powerful technologies and designing meaningful and equitable
frameworks for their use—frameworks that preserve learning
integrity while embracing innovation. The findings of this study
call for a thoughtful and pedagogically grounded integration of
LLMs in higher education. When embedded in structured learning
environments, guided use can enhance academic outcomes,
support student wellbeing, and promote ethical use of AI. To realize
these benefits, educators must assume an active role in designing,
modeling, and monitoring AI engagement, ensuring that LLMs
serve as tools for empowerment rather than substitution. Achieving
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this vision also depends on ongoing professional development
for educators, who must be equipped not only with technical
competencies but also with pedagogical strategies to guide students
in critically and ethically navigating AI-supported academic tasks.
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