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ABSTRACT

Background. The Discussion section is where research findings are reported, interpreted,
evaluated, connected to previous work, and turned into claims or implications. It is challenging
for novice writers and EFL learners due to its complex rhetorical demands. Previous studies have
focused on either rhetorical moves or metadiscourse markers (MDMs) in isolation, but much
less is known about how particular markers help writers perform particular moves, and whether
these patterns differ across languages and disciplines.

Purpose. This study examines how MDMs are distributed across rhetorical moves in the
Discussion sections of Chinese and English research articles from soft and hard science. It seeks
to identify disciplinary and linguistic differences in move-based marker use and explore how
these patterns can inform genre-based academic writing instruction.

Method. The corpus included 200 Discussion sections from Scopus Q1 (English) and CNKI core
(Chinese) journals. Texts were coded for rhetorical moves using an integrated move framework
and for MDMs using Cao's taxonomy. Frequencies were normalized per 1,000 words. Chi square
tests, Cramer’s V, adjusted residuals, and qualitative examples were used to identify significant
patterns.

Results. Disciplinary differences were move specific. In English articles, soft sciences used more
attitude markers when drawing implications (15.17 vs 6.39), while hard sciences relied more on
endophoric markers in background information and reporting results (3.88 vs 0.38 and 6.09 vs
1.69). In Chinese articles, soft sciences used more frame markers and boosters when reporting
results (4.81 vs 1.53 and 8.05 vs 2.67), whereas hard sciences used more endophoric markers in
reporting and commenting on results (6.76 vs 1.29 and 3.70 vs 0.64). The most striking cross-
linguistic difference concerns self-mentions. English articles used them significantly more
frequently than Chinese articles across several moves in both soft and hard sciences (p < .001,
Cramer’s V=0.176-0.507). An Argumentative Progression Pattern also emerged: writers shift
from interactive to interactional markers as they develop interpretations, claims, evaluation and
implications.

Conclusion. The findings demonstrate that MDM use in Discussion sections is shaped by
discipline, language, and publication context. They also suggest that genre-based academic
writing pedagogy should teach MDM as a move-sensitive resource, especially self-mentions,
hedges, attitude markers, and endophoric markers.

KEYWORDS

rhetorical moves; metadiscourse markers; Discussion section; cross-linguistic variation; cross-
disciplinary variation

INTRODUCTION

The Discussion section is an essential

ulate theoretical or practical implica-
tions (Amnuai, 2019; Mohammad, 2012;
Nguyen & Pramoolsook, 2015; Yang &

component of research articles (RAs),
where authors interpret results, relate
findings to previous studies, and artic-

Allison, 2003; Zahra, Helen, & Ain, 2017).
It is also widely regarded as one of the
most rhetorically demanding sections of
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an RA and plays a decisive role in manuscript acceptance
for publication (Jin, 2018; Safnil, 2013). Given its importance,
constructing an effective Discussion section still poses con-
siderable challenges for many writers, particularly novice
scholars and EFL writers such as Chinese early-career re-
searchers. These challenges largely stem from the rhetorical
complexity of this section and the need to align with disci-
plinary expectations and established academic conventions
(Moreno & Swales, 2018; Soodmand, Doosti, & Movassagh,
2018).

One established approach to analyzing the rhetorical or-
ganization of Discussion sections is rhetorical move analy-
sis, which identifies functionally distinct discourse segments
that collectively realize the communicative purposes of a
genre (Swales, 1990). Previous studies have shown that the
Discussion section typically includes moves such as report-
ing results, interpreting findings, evaluating the present
study, and drawing implications (Basturkmen, 2009, 2012;
Hopkins & Dudley-Evans, 1988). While these studies provide
valuable insights into the structural organization of Discus-
sion sections, they also reveal considerable cross-discipli-
nary and cross-linguistic variation in terms of distribution,
sequencing, and salience of rhetorical moves (Amnuai &
Wannaruk, 2012; Peacock, 2002; Soodmand et al., 2018).
Such findings suggest that rhetorical structure is shaped by
disciplinary knowledge construction practices and academic
writing traditions.

In addition to rhetorical structure, scholars have also ex-
amined the role of metadiscourse markers (MDMs), which
are linguistic resources writers use to organize texts, ex-
press propositional stance, and engage readers in the texts
(Hyland & Tse, 2004; Vande Kopple, 2002). Research on
MDMs has demonstrated systematic cross-disciplinary and
cross-linguistic variation. For example, soft sciences tend
to employ more hedges, attitude markers, and engage-
ment markers than hard sciences. This reflects differences
in epistemological orientations and argumentative styles
(Kadir, 2020; Kahkesh & Alipour, 2017; Tran & Duong, 2013).
Cross-linguistic studies further indicate that English RAs of-
ten contain a wider range and higher frequency of MDMs
(e.g., boosters and code glosses) than those written in oth-
er languages, such as Indonesian or Arabic (Sultan, 2011;
Alharbi & Swales, 2011; Azizah, 2017; Faqih, 2022; Indarti,
2022; Kustyasari et al., 2021; Nugrahani & Bram, 2020).

Although move analysis and MDM research have both
contributed significantly to genre studies, these two re-
search strands have largely developed independently. Most
move-analytic studies focus primarily on discourse struc-
ture, whereas MDM research tends to examine linguistic
features across entire sections or texts without reference
to the rhetorical functions of specific discourse segments.
This separation leaves an important dimension of academic
discourse underexplored, namely, how MDMs are strategi-
cally deployed within particular rhetorical moves to achieve

specific communicative purposes. Correspondingly, little
is known about how such move-embedded MDM patterns
vary systematically across disciplines and languages.

A small number of studies have attempted to bridge this
gap. For instance, Liu and Buckingham (2018) examined
interactive and interactional MDMs in Applied Linguistics
Discussion sections and demonstrated that MDMs serve as
rhetorical tools for realizing move-specific communicative
purposes. Although Ashofteh et al. (2020) also adopted an
integrated analytical design, their study focused on the ab-
stracts of research articles rather than Discussion sections.
However, such studies remain limited in several respects.
First, they typically focus on a single discipline, which makes
it difficult to establish whether the observed patterns repre-
sent broader disciplinary tendencies. Second, cross-linguis-
tic comparisons remain relatively scarce, especially between
Chinese and English academic writing, despite the growing
participation of Chinese scholars in international publication
venues. Third, existing studies rarely explore how discipli-
nary knowledge and linguistic traditions jointly shape MDM
distribution within specific rhetorical moves.

Addressing these limitations requires an analytical frame-
work that integrates rhetorical structure with interpersonal
meaning construction. Combining move analysis with MDM
analysis offers such a framework. Rhetorical moves identify
the communicative purposes writers pursue, while MDMs
reveal how writers achieve these purposes and negotiate in-
terpersonal relationships with readers linguistically. There-
fore, examining the interplay between rhetorical moves and
MDMs enables a more nuanced understanding of the rhe-
torical strategies underpinning academic persuasion. Con-
ceptually, this approach integrates insights from Swales’
(1990) genre theory and Hyland’s (2005b) stance and en-
gagement model. Linking rhetorical moves with MDMs also
provides a more holistic account of how academic writers
construct persuasive discourse across different rhetorical
moves. In doing so, it responds to calls in genre and in-
tercultural rhetoric research for analyses that capture the
interplay between rhetorical structure and metadiscursive
meaning across languages and disciplines (Hyland & Jiang,
2022; Li & Xu, 2022; Mur-Dueifias, 2011).

Against this backdrop, the present study examines how
MDMs are distributed across rhetorical moves in the Discus-
sion sections of Chinese and English research articles in the
hard and soft sciences. The analysis focuses on four fields,
namely Physics, Engineering, Education, and Linguistics, se-
lected to represent a broad disciplinary spectrum in line with
Biglan’s classification. By bringing move analysis and MDM
analysis into a single framework, the study offers a more de-
tailed account of how writers use metadiscursive resources
to perform move-specific communicative purposes. It also
allows cross disciplinary and cross linguistic patterns to be
examined within the same analytical design and provides a
basis for tracing how MDMs contribute to the gradual de-
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velopment of argumentation in Discussion sections. Accord-
ingly, the study addresses the following research questions:

RQ1: What are the cross-disciplinary differences in MDM
use within each rhetorical move in Chinese RAs?

RQ2: What are the cross-disciplinary differences in MDM
use within each rhetorical move in English RAs?

RQ3: What are the cross-linguistic differences in MDM use
within each rhetorical move in Chinese and English
RAs of hard sciences?

RQ4: What are the cross-linguistic differences in MDM use
within each rhetorical move in Chinese and English
RAs of soft sciences?

RQ5: What argumentative progression pattern can be ob-

served in the deployment of MDMs across rhetorical
moves in the Discussion section of RAs?

LITERATURE REVIEW

Move Analysis of Discussion Sections

The rhetorical structure of the Discussion section has long
been a focus in genre-based writing research, with move
analysis serving as the primary methodological tool to re-
veal its communicative organization. Hopkins and Dud-
ley-Evans (1988) proposed one of the earliest and most
influential move frameworks, which is an eleven-move
scheme developed from Biology dissertations and engi-
neering conference papers. This framework comprises core
moves such as Statement of Results, Expected/Unexpected
Outcomes, and Explanation of Results, providing a detailed
schema well suited to the rhetorical needs of hard sciences,
where empirical results and direct explanations are usually
the central parts. However, this framework follows a linear
structure, lacks hierarchical distinctions between moves and
steps, and has limited applicability to soft sciences that of-
ten rely on nuanced interpretation, layered argumentation,
and contextualized discussion.

Subsequently, Yang and Allison’s (2003) framework ad-
dressed some of these limitations by introducing a hierar-
chical movestep structure specifically derived from Applied
Linguistics research articles. This seven-move framework
includes units such as Commenting on Results and Drawing
Implications, which align with the interpretive and dialogic
nature of soft science discourse. It has been widely validated
in soft science contexts (e.g., Hilmi, Toyyibah, & Afifi, 2021;
Ulya, 2022; Yassaman & Elham, 2019). Despite its suitability
for soft sciences, Yang and Allison’s (2003) framework fails
to capture key rhetorical features prevalent in hard sciences,
such as explicit emphasis on Unexpected Findings and for-
mal Claims. These are moves central to disciplinary commu-
nication in fields such as Chemistry and Biology.

Existing studies have confirmed that Discussion move frame-
works are largely disciplinespecific. Hopkins and Dudley-Ev-

ans’ (1988) scheme better accommodates hard science rhet-
oric, whereas Yang and Allison’s (2003) framework is more
applicable to soft sciences. Nevertheless, there remains a
lack of flexible, integrated move frameworks suitable for
cross-disciplinary comparison, as neither fully captures
rhetorical diversity across hard and soft science domains.
Building on these seminal works, the present study incorpo-
rates core components from both frameworks to develop a
synthesized eight-move framework. This integrated frame-
work mitigates the limitation of disciplinary boundedness
by integrating hard scienceoriented moves (e.g., expected/
unexpected results) with soft sciencealigned hierarchical
movestep organization. Accordingly, it supports a robust
analytical design adaptable to systematic cross-disciplinary
and cross-linguistic comparisons.

Metadiscourse Frameworks and Classifications

Metadiscourse markers (MDMs) are significant rhetorical
resources for constructing persuasive and interpersonal
academic discourse, and their functional classification has
evolved substantially to capture their pragmatic complexity.
Vande Kopple's (1985) seminal taxonomy laid the theoretical
foundation by distinguishing textual (organizational) from
interpersonal (stance-taking) markers. This binary classi-
fication aligns with Halliday's (1973) systemic functional
metafunctions (ideational, interpersonal, textual) and offers
a clear conceptual starting point, yet it lacks fine-grained
subcategory differentiation.

Crismore et al. (1993) later refined Vande Kopple's (1985)
taxonomy by restructuring subcategories and clarifying the
functional scope of each type. Though more descriptively
comprehensive, its internal complexity and overlapping cat-
egories constrained practical application in empirical cod-
ing, as researchers frequently encountered ambiguity when
classifying multifunctional MDMs. A major breakthrough
came with Hyland’s (2005a, 2019) influential taxonomy,
which divides MDMs into interactive markers (transitions,
frame markers, endophoric markers, code glosses, eviden-
tials) and interactional markers (hedges, boosters, attitude
markers, self-mentions, engagement markers). This frame-
work balances clarity and comprehensiveness, resolving
many limitations of earlier classifications and gaining wide-
spread adoption across academic genres. Even so, it does
not fully elaborate subtle MDM sub-types recognized in Hy-
land’s earlier works, such as nuanced distinctions among
evidential and hedge variants.

Cao (2014) extended Hyland’s (2005a, 2019) taxonomy by
refining sub-types and elaborating functional descriptions
grounded in Hyland's earlier works (1996a, 1996b, 2005b,
2007). This extended framework distinguishes linear ver-
sus non-linear endophoric markers, integral versus non-in-
tegral evidentials, clarifies multifunctional self-mention
use, expands hedge functional distinctions, and provides
a standardized MDM wordlist for consistent coding. These
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refinements mitigate practical drawbacks inherent in previ-
ous taxonomies. Scholarly consensus recognizes Hyland's
(20054, 2019) classification as the dominant foundational
framework for MDM research, while Cao’s (2014) extension
enhances coding reliability and analytical granularity. Fur-
thermore, this framework has been empirically validated
across multiple contexts (Cao & Hu, 2014; Hu & Cao, 2015;
Hyland & Jiang, 2022). Therefore, the present study adopts
Cao’s (2014) taxonomy as the analytical framework for pre-
cise MDM coding.

Cross-Disciplinary Variation in Academic
Writing

Cross-disciplinary variation in academic writing, particular-
ly within Discussion sections, has long been a core in gen-
re-based research. Many empirical studies have consistently
identified divergent rhetorical organization and linguistic
practice shaped by disciplinary epistemologies. Soft sci-
ence fields (e.g., Applied Linguistics, Sociology) priorities
interpretive, dialogic discourse, as knowledge construction
hinges on nuanced argumentation, contextualized inter-
pretation, and engagement with multiple perspectives. In
contrast, hard sciences (e.g., Chemistry, Biology) emphasize
empirical demonstration, objective reporting, and direct re-
sult-conclusion alignment, reflecting positivist epistemolog-
ical underpinnings.

Empirical research has indicated distinct cross-disciplinary
patterns in Discussion rhetorical moves. Soft science Dis-
cussions frequently feature Commenting on Results (M4),
Evaluating the Study (M7), and Drawing Implications (M8),
which facilitate interpretive and dialogic engagement (Gao
& Pramoolsook, 2022; Soodmand et al., 2018; Zahra et al.,
2017). These moves closely co-occur with both interactional
and interactive MDMs, including hedges for epistemic cau-
tion, self-mentions for authorial presence, and frame mark-
ers for argument structuring (Kahkesh & Alipour, 2017; Tran
& Duong, 2013). Conversely, hard science Discussions often
open with Background Information (M1) to situate find-
ings within existing scholarship, while prioritizing evidential
markers to anchor claims to empirical data and endophoric
markers to reference internal textual elements (Amnuai &
Wannaruk, 2012).

Collectively, prior studies demonstrate that disciplinary epis-
temologies shape both rhetorical move structures and MDM
deployment in Discussion sections, with persistent dispari-
ties between hard and soft science traditions. What remains
underexplored is how such disciplinary differences inter-
sect with MDM use within specific rhetorical moves, that is,
whether the functional linkage between moves and MDMs
varies systematically across disciplinary domains. The pres-
ent study builds on relative studies by focusing disciplinary
variation (hard vs. soft sciences) and adopting a move-spe-
cific lens to examine MDM deployment, to address the lim-
itation of isolating move analysis from MDM investigation.

Cross-Linguistic Variation in Metadiscourse
Markers

Cross-linguistic variation in MDM use has attracted grow-
ing scholarly attention, especially in English as a Foreign
Language (EFL) context, where researchers examine how
linguistic and cultural conventions shape writers’ rhetori-
cal choices. A dominant research trajectory compares MDM
deployment between international English research articles
(by native or near-native English scholars) and EFL-authored
English RAs across diverse linguistic backgrounds and re-
veals cross-linguistic patterns.

Studies in EFL contexts (e.g., Algeria, Indonesia) report low-
er frequencies of interactional MDMs, such as self-mentions,
engagement markers, and boosters, in EFL writing relative
to international English RAs (Kadir, 2020; Azizah, 2017; Faqih,
2022). Such findings indicate that EFL writers tend to adopt
more tentative, less overtly authoritative rhetorical stances,
potentially influenced by cultural norms of modesty or lim-
ited familiarity with Anglophone academic discourse con-
ventions. However, existing cross-linguistic research pre-
dominantly focuses on overall MDM frequency rather than
move-specific distribution. Consequently, how cross-linguis-
tic disparities manifest within individual rhetorical moves of
the Discussion section remains unclear.

Prior work confirms cross-linguistic divergence in MDM
practice, particularly the underuse of interactional MDMs
in EFL writing. Nonetheless, it remains unclear how these
cross-linguistic patterns fluctuate across rhetorical moves
and interact with disciplinary fields. Specifically, whether
cross-linguistic MDM variation holds consistently across
both hard and soft sciences. Drawing on this literature, the
present study frames cross-linguistic difference as a key
analytical variable by comparing MDM use in Chinese (EFL)
and international English RAs to address the oversight of
move-MDM interdependence in conventional cross-linguis-
tic MDM research.

Integrative Approaches Combining Moves and
Metadiscourse

While prior research has examined rhetorical moves and
MDMs separately, an integrative approach (linking move
analysis to MDMs classification) offers a more nuanced un-
derstanding of academic discourse. Move analysis identifies
the “what” of communicative practice (i.e., the rhetorical
functions writers perform), while MDMs analysis reveals the
“how” (i.e., how these functions are realized persuasively
and interpersonally) (Hyland, 2005a; Devitt, 2015). This inte-
gration bridges the gap between structural (move) and lin-
guistic (MDMs) analyses and enables researchers to explore
how rhetorical functions are linguistically enacted.

Based on the communicative functions of rhetorical moves
and the functions of MDM types, potential associations be-
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tween specific rhetorical moves and MDM types are outlined
below. For example, Background Information (M1) and Eval-
uating the Study (M7) may use self-mentions to establish
authorial presence or acknowledge limitations; Reporting
Results (M2) may employ boosters to assert findings and
frame markers to organize multiple outcomes; Comment-
ing on Results (M4) and Making Claims (M5) may use hedg-
es to express caution, evidentials to link arguments to prior
research, and boosters to reinforce claims; and Drawing
Implications (M8) may deploy hedges to soften recommen-
dations and frame markers to signal organization. A con-
ceptual diagram (see Figure 1) illustrates these anticipated
associations, with the inner ring representing the eight rhe-
torical moves from the combined framework and the outer
ring presenting the MDM types most typical to each move.
This diagram is informed by the communicative purposes of
moves and functional characteristics of MDMs (Cao, 2014).

Obviously, integrating move analysis and MDM classification
provides a more comprehensive understanding of academic
discourse than either approach alone, as it links structural
and linguistic levels of analysis. What remains unresolved
is how these move-MDM associations vary across disci-
plines and languages, a gap that limits our understanding
of cross-cultural and cross-disciplinary academic commu-
nication. Thus, we adopt the integrative approach (moves
+ MDMs) as our core conceptual framework by using the
combined eight-move model (synthesized from Hopkins
& Dudley-Evans, 1988 and Yang & Allison, 2003) and Cao's
(2014) MDM taxonomy to examine move-specific MDM use,
addressing the limitation of prior studies that failed to inte-
grate these two perspectives.

While prior studies have explored rhetorical moves, MDM
use, cross-disciplinary variation and cross-linguistic differ-
ences, little research has examined how MDMs function
within specific rhetorical moves across both languages and
disciplines. This gap is critical, as it limits our understand-

Figure 1

ing of how disciplinary epistemologies and linguistic con-
texts jointly shape the rhetorical and linguistic practices of
academic Discussion sections (a central part of effective
knowledge construction and communication). The integrat-
ed framework (combined move model + Cao’s MDMs taxon-
omy) is necessary to address this gap. This integrated de-
sign enables us to examine cross-disciplinary (hard vs. soft
sciences) and cross-linguistic (Chinese vs. English) variation
in MDM use within specific rhetorical moves and to address
the identified research gap. This study is also helpful to ad-
vance genre-based academic writing research and provide
practical implications for EFL instruction and cross-cultural
academic communication.

METHOD

Corpus

This study employed two self-built corpora: the English Re-
search Article Discussion Corpus (EN-RAD) and the Chinese
Research Article Discussion Corpus (CH-RAD). All texts were
collected from publicly accessible peer-reviewed academic
journals. The dataset consists exclusively of published re-
search articles and does not involve human participants, per-
sonal data or confidential information. As such, the study pre-
sents no ethical risks to individuals or institutions. The use of
these materials complies with established ethical standards
for corpus-based and genre analysis research, where publicly
available texts are analyzed for scholarly purposes. All sourc-
es were used strictly for academic research only.

Each corpus consists of 100 research article Discussion sec-
tions, which yields a total dataset of 200 texts. Within each
corpus, 50 articles were drawn from hard sciences (Physics
and Engineering) and 50 from soft sciences (Education and
Linguistics). These four disciplines were selected to represent
Biglan’s (1973) disciplinary classification, namely hard-pure

Hypothesized preferred MDMs across rhetorical moves in the Discussion section
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(Physics), hard-applied (Engineering), soft-applied (Educa-
tion) and soft-pure (Linguistics). From each discipline, 25 arti-
cles were randomly selected. Compared with many previous
move-analytic studies that typically analyze 10 to 20 articles
per discipline (e.g., Amnuai, 2019; Basturkmen, 2012; Holmes,
1997; Liu & Buckingham, 2018; Yang & Allison, 2003), the pres-
ent dataset offers broader disciplinary coverage and is suffi-
ciently large to support a manually annotated corpus study.

To enhance corpus representativeness and comparability, all
articles were sampled from well-established peer-reviewed
journals within their respective disciplines. English-language
articles were selected from Q1 journals indexed in Scopus,
as this quartile comprises top-ranked international journals
(e.g., Ahmed, 2023). Chinese-language articles were chosen
from core journals indexed in the China National Knowledge
Infrastructure (CNKI), which represent the leading scholarly
outlets within the Chinese academic publication system. The
selected journals are widely recognized within their respec-
tive disciplinary communities and follow rigorous peer-review
procedures. Detailed information on the selected journals is
provided in Appendix A.

Eventually, the EN-RAD corpus contains 139,721 running
words, while the CH-RAD corpus comprises 182,111 running
words. Across disciplines, the number of running words rang-
es from 27,686 to 40,205 in EN-RAD and from 33,025 to 54,894
in CH-RAD (see Table 1). This distribution ensures relatively
balanced disciplinary representation and provides a robust
dataset for move identification and MDM analysis.

The present study acknowledges an inherent design limita-
tion in corpus sampling. The Chinese corpus is drawn from
domestic CNKI core journals, whereas the English corpus
comprises articles from international Scopus Q1 journals.
This mismatch introduces an unavoidable confounding fac-
tor. Consequently, cross-linguistic comparisons in this study
cannot be interpreted as reflecting purely linguistic differenc-
es. Instead, they represent the combined influence of inter-
twined dimensions: language, publication context (domestic
versus international venues) and academic conventions (lo-
cal Chinese scholarly norms versus global English academic
discourse practices). This is recognized as a methodological
design limitation rather than a mere interpretive caveat, and
should be taken into consideration when interpreting the
findings and generalizing the results.

Table 1
Running Words in the Corpus

Article Selection Criteria

For article selection, four criteria were followed. First, only
articles published between 2022 and 2023 were included to
capture recent rhetorical practices in disciplinary academ-
ic writing. As diachronic changes may exert an impact on
rhetorical conventions (Biber, Ulla, & Thomas, 2007; Jalilifar,
Hayati, & Namdari, 2012), the time span was limited to re-
duce such confounding effects.

Second, author background was carefully controlled. Chi-
nese articles were required to be written exclusively by
Chinese scholars and published in Chinese-medium jour-
nals, while English articles were drawn from international
English-medium journals and could be authored by schol-
ars of any nationality. This distinction reflects the different
communicative contexts represented in the two corpora.
The Chinese dataset aims to capture local Chinese academic
discourse practices, whereas the English dataset represents
international English-language scholarly communication,
which functions as the dominant medium of global academ-
ic publication. Author nationality and linguistic background
were verified using available author information, such as
biographical notes, institutional affiliations, and academic
profiles (Gao & Pramoolsook, 2022).

Third, the publication context of the journals was considered
to ensure comparability between the two datasets. Chinese
articles were retrieved from the CNKI database and selected
from reputable peer-reviewed academic journals indexed in
major Chinese academic journal lists. English articles were
obtained from internationally recognized Q1 journals in-
dexed in Scopus, which are widely used indicators of inter-
national scholarly visibility. In both cases, the journals were
well-established within their respective disciplines and fol-
lowed rigorous peer-review procedures. This approach en-
sured that the selected texts represented comparable levels
of academic quality, disciplinary legitimacy, and publication
standards, regardless of the different linguistic contexts.

Fourth, to maintain genre consistency, all selected articles
had to be empirical research studies (primarily quantita-
tive in nature) and follow the conventional IMRD (Introduc-
tion-Method-Results-Discussion) structure (Soodmand et
al., 2018). In addition, only research articles with a clearly
labeled Discussion section were included in the corpus. Ar-

CH-RAD EN-RAD
SA SP HP HA SA SP HP HA
Word count 54,894 54,558 33,025 39,634 34,363 37,467 27,686 40,205
Soft/hard 109,452 72,659 71,830 67,891
Total 182,111 139,721
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ticles with merged sections (e.g., Results and Discussion or
Discussion and Conclusion) were excluded to maintain clear
rhetorical boundaries and facilitate more reliable move
identification (Ahmadi, 2022; Loi, Evans, Lim, & Akkakoson,
2016). These procedures ensured that the two corpora were
comparable in terms of disciplinary scope, publication qual-
ity, and genre conventions.

Procedure

First, the PDF versions of eligible articles were downloaded,
and the Discussion sections were manually extracted into
Microsoft Word. A second round of screening was then con-
ducted to verify the boundaries of the Discussion sections
and ensure consistency across articles. During this process,
minor typographical errors and irregular spacing were cor-
rected. However, tables, figures, and reference lists were re-
moved to retain only the running text for analysis.

Subsequently, the Discussion sections were manually anno-
tated for rhetorical moves using the combined eight-move
framework described in Appendix B. The framework was de-
veloped by synthesizing previous frameworks for research
article Discussions and was operationalized through a set
of explicit coding guidelines that specify the communicative
purpose and linguistic indicators of each move.

Prior to formal coding, a pilot annotation was conducted on
a subset of articles to familiarize the coders with the frame-
work and refine the operational definitions of each move.
Then, move annotation was carried out independently by
two trained coders with experience in academic discourse
analysis. During the coding process, segments were identi-
fied according to their rhetorical function rather than strictly
by sentence boundaries, as moves can be realized at the lev-
el of sentences, clauses, and phrases (Swales, 1990). When
ambiguous segments occurred (e.g., sentences simultane-
ously referring to results and providing interpretation), cod-
ers first consulted the operational definitions of the moves
and examined the broader textual context. When disagree-
ments arose, they were discussed jointly until consensus
was reached.

To illustrate ambiguous cases and the resolution of system-
atic disagreements, a representative example is provided. A
sentence such as “The observed results partially support our
hypothesis, which is consistent with prior research but also
differs in several key aspects” was initially coded differently
by the two coders: one coder classified it as M4 (Comment-
ing on Results) due to its interpretive nature, while the other
coded it as M5 (Making Claims) because it advances a tenta-
tive conclusion. To resolve this disagreement systematically,
the coders first revisited the operational definitions in the
coding scheme: M4 focuses on interpreting results in rela-
tion to prior studies, while M5 emphasizes asserting novel
claims. The two coders then analyzed the broader textual
context and noted that the sentence primarily elaborates

on how the results align with and diverge from previous
studies (a core function of M4) rather than making a new
claim. Through this systematic review of coding criteria and
contextual analysis, the coders reached a consensus to code
the segment as M4. This approach, relying on operational
definitions, contextual analysis, and joint discussion, was
consistently applied to resolve all systematic disagreements
during the coding process. In addition, several borderline
cases were reviewed again after the initial round of coding
to ensure the consistent application of the framework.

After the completion of move coding, the texts were reor-
ganized according to moves. Specifically, segments belong-
ing to the same move were compiled into separate files to
facilitate subsequent MDM analysis. This procedure result-
ed in eight move-based sub-corpora within each disciplinary
cluster, which allows for the examination of MDMs within
specific rhetorical functions. MDMs were then identified and
coded following Cao’s (2014) classification scheme and a
detailed coding manual. The identification of MDMs also un-
derwent a pilot-to-formal annotation process. Ten general
MDM categories (see detailed information in Appendix C)
were examined thoroughly. The identification of MDMs was
guided by both lexical lists and contextual interpretation, as
certain expressions may function differently depending on
their rhetorical context.

This two-stage procedure (first move annotation and then
MDM coding within each move) enabled a systematic ex-
amination of how MDMs are distributed across rhetorical
moves in the Discussion sections. For the entire procedure,
Microsoft Word was used for text cleaning, segmentation,
and preliminary coding, while Microsoft Excel was used for
frequency calculations, data organization, and graphical vis-
ualization. Statistical analyses (chi-square tests, which were
used to examine cross-linguistic and cross-disciplinary dif-
ferences) were conducted using SPSS (Version 27).

To illustrate the annotation procedure, Excerpt 1 demon-
strates how rhetorical moves were identified within the Dis-
cussion section.

Excerpt 1: This study examined how fourth-grade students
experienced cognitive load over the course of a reading
comprehension test administered in three different test for-
mats [M1: Background Information]. This study found no
differences in experienced cognitive load between reading
comprehension tests administered on paper, on the com-
puter, or in a computer-adaptive format. Students experi-
enced more cognitive load at the end of each test than in the
middle [M2: Reporting Results]. This intuitive effect offers
further support for the working memory resource depletion
effect (citation anonymized for review purposes), as it can
be reasoned that working memory resources deplete over
the course of a test, meaning that more mental effort is re-
quired to complete test items [M4S3: Explaining Results].
The increase in cognitive load did not differ between test
media (computer versus pencil-and-paper), but when com-
paring the adaptive test format with the fixed-item test for-
mat, there was limited evidence for the tendency that cogni-
tive load may increase more in an adaptive test, though the
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effect was very small and not consistent across models [M2:
Reporting Results].

After move coding was completed, all segments belong-
ing to the same move were compiled into separate files for
MDM analysis. For instance, all M2 segments (Reporting Re-
sults) were grouped together for the identification of MDMs.
Excerpt 2 illustrates the annotation of MDMs within an M2
segment.
Excerpt 2: This study found 7BOO no differences in experi-
enced cognitive load between reading comprehension tests
administered on paper, on the computer, or in a comput-
er-adaptive format. Students experienced more cognitive
load at the end of each test than in the middle [M2]. The
increase in cognitive load did not differ between test media
(computer versus pencil-and-paper) 5REF, but 1COM when
comparing the adaptive test format with the fixed-item test
format, there was limited evidence for the tendency that
cognitive load may 6HED increase more in an adaptive test,
though 1COM the effect was very small and not consistent
across models [M2].

Reliability Measurement

To ensure the reliability of the coding process, both in-
ter-rater and intra-rater agreement were assessed. The
primary researcher and a second coder (a PhD student in
Applied Linguistics, a native Chinese speaker and fluent
English user) first completed a rigorous training phase, in
which they jointly coded two sample articles and resolved
discrepancies before working on the main dataset. Follow-
ing training, a random 30% of the corpus was independently
double-coded, consistent with the procedures outlined by
Mackey and Gass (2022). Inter-rater reliability was reported
in terms of raw agreement rates and Cohen’s Kappa values.
For move coding, the agreement rate reached 90.46% for
the CH-RAD and 92.38% for the EN-RAD (k = 0.80, k = 0.83,
p < .001). For MDM coding, the rates were 86.05% for the
CH-RAD and 88.56% for the EN-RAD (k = 0.75, k = 0.77, p <
.001). Intra-rater reliability was also strong, with agreement
rates of 95.89% (CH-RAD) and 97.24% (EN-RAD) for move
coding (k=0.90, k=0.92, p <.001), and 97.78% (CH-RAD) and
98.45% (EN-RAD) for MDM coding (k = 0.93, k = 0.95, p <.001).
These values indicate satisfactory inter-rater and intra-rater
agreement, confirming a high degree of coding consistency
across raters and over time (Cohen, 1988; Landis & Koch,
1977).

Data Analysis

The analysis examined ten general categories of MDMs
across eight rhetorical moves in the Discussion sections of
research articles by focusing on two dimensions, namely,
disciplinary domain (soft vs. hard sciences) and language
(Chinese vs. English). RQ1 and RQ2 were answered by ex-
ploring the cross-disciplinary differences within each lan-
guage corpus, while RQ3 and RQ4 were tackled through
cross- linguistic comparisons within each disciplinary field.
Based on the data for RQ1 and RQ2, an argumentative pro-

gression pattern (RQ5) was summarized to illustrate MDM
deployment across the sequential development of rhetori-
cal moves.

MDM raw frequencies were normalized per 1,000 words
for each move and presented in tables and figures to visu-
alize cross-group patterns. Chi-square tests were conduct-
ed using SPSS (Version 27) to examine group differences.
Given the presence of zero-frequency cells, a small constant
(0.5) was added to stabilize the distribution and meet chis-
quare assumptions, a standard correction procedure in
corpus-based frequency analysis. As several expected cell
frequencies were lower than five, the Monte Carlo simula-
tion method was employed for all 2 (disciplinary/language
groups) x 10 (MDM types) contingency tables across the
eight rhetorical moves. Effect sizes were reported using
Cramer’s V, which were interpreted according to Cohen’s
(1988) conventional thresholds (.10 = small, .30 = medium,
.50 = large). The interpretation of Cramer’s V depends on
degrees of freedom (df) that are calculated as df = min (r-1,
c-1), where r and c denote the number of rows and columns
in the contingency table. In the present 2 x 10 tables, df =
min (2-1,10-1) =1. It renders that Cohen’s standard thresh-
olds are applicable. Additionally, Post hoc comparisons were
performed using adjusted standardized residuals (ASRs). For
the 2 x 10 tables, a Bonferroni correction was applied (a =
.05/20 = .0025). Accordingly, an absolute ASR value > 3.09
was taken to indicate that a given cell contributed signifi-
cantly to the overall chisquare result.

RESULTS

Chinese Soft vs. Hard Sciences

Figure 2 presents the normalized frequencies (per 1,000
words) of MDMs in Chinese soft and hard sciences. Overall,
clear disciplinary differences can be observed. Soft science
articles tend to employ more frame markers (4.81 vs. 1.53)
and boosters (8.05 vs. 2.67) in M2 (Reporting Results), as well
as slightly more evidentials (7.79 vs. 6.02) and self-mentions
(0.50 vs. 0.48) in M4 (Commenting on Results). In contrast,
hard science articles favor endophoric markers (6.76 vs. 1.29
in M2; 3.70 vs. 0.64 in M4) and engagement markers (4.59 vs.
1.67 in M2; 5.39 vs. 2.78 in M4), and also use hedges more
frequently in M8 (Drawing Implications) (10.56 vs. 3.35). The
normalized frequency differences between soft and hard
sciences reflect their distinct rhetorical needs. soft sciences
rely more on frame markers, boosters, and self-mentions to
convey research findings, while hard sciences tend to use
endophoric markers, engagement markers, and hedges to
ensure the rigor and objectivity of research results.

It is noteworthy that although self-mentions were detected
in the Chinese corpus, their frequency remained extremely
low (fewer than one occurrence per 1,000 words). This sug-
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gests that Chinese research articles generally maintain an
impersonal rhetorical style.

Chi-square tests revealed significant associations between
discipline and MDM distribution in M2 (y2 (9, N = 1021) =
216.094, p <.001, Cramer’s V = 0.460), M4 (y2 (9, N = 2812) =
189.212, p <.001, Cramer’s V= 0.259), and M8 (x2 (9, N = 432)
= 28.236, p < .001, Cramer’s V = 0.256) (see Table 2). These
values indicate an approaching large effect association be-
tween discipline and MDM distribution in M2 and approach-
ing medium effects in M4 and M8. Post hoc analyses (Bon-
ferroni-adjusted) confirmed that these differences were
primarily driven by several specific categories. Soft science
articles used frame markers and boosters more frequently
than expected in M1 (Background Information) and eviden-
tials and self-mentions in M2, whereas hard science articles
showed a significantly higher use of endophoric markers
and engagement markers in M2 and M4, as well as hedges
in M8 (|ASR| > 3.09). Detailed observed frequencies, expect-
ed frequencies, and ASR values are presented in Appendix
D1. The significant associations observed in chi-square tests
and post hoc analyses suggest that disciplinary character-
istics directly influence MDM deployment. The approaching
large effect association in M2 and approaching medium ef-
fects in M4 and M8 further confirm that discipline-specific
requirements shape the choice of MDMs, which is consist-
ent with the functional differences between soft and hard
sciences.

The following examples further illustrate these tendencies.
Soft science writers often use frame markers to organize
their presentation of findings, as in:
Example 1: R, ICTFT50x Wy 773 g 1 T FURCR ek, Hox
Wt 77 BT TR (LB A T 557K F . (Secondly, the ICT
intervention had the lowest effect on listening comprehen-
sion, and its transfer effect was extremely weak.)

They also use evidentials to relate their findings to previous
studies:
Example 2: ;X —#F 5 &M 5De Koning (2010) & N LA 5T
iR M—%. (This finding is consistent with the results of
previous studies by de Koning et al. (2010))

Differently, hard science articles frequently guide readers to
data through endophoric markers:

Example 3: MWR2FTUIEH, TLibs12%Cr RFIESE13%Cr R 51
MEL BB Mo & B 4 5 9 IR B 2k i G o B A B P A A
WA K. (From Table 2, it can be seen that the content of
reverted austenite changes very little with the increase in
Mo content.)

Moreover, hedges often appear in concluding moves when
discussing possible improvements:
Example 4: L4k, WZEBAE — & ik s ), KeReivral B
I RAR T A B mRHEAT B 2. (In addition, the network
model still has room for improvement, and it may be pos-

sible to conduct predictive analysis with fewer data points
in the future.)

English Soft vs. Hard Sciences

Figure 3 illustrates the normalized frequencies of MDMs in
English soft and hard science articles. Compared with soft
sciences, hard science articles use more endophoric mark-
ersin M1 (3.88 vs. 0.38) and M2 (6.09 vs. 1.69). This indicates
a stronger reliance on references to figures and tables when
contextualizing the research and presenting results, reflect-
ing that hard sciences emphasize data-driven presentation
and guiding readers toward objective evidence. Hard sci-
ence writers also employ more attitude markers in M4 (3.59
vs. 1.76). This suggests that they tend to adopt a clearer
evaluative stance when commenting on results. By compar-
ison, soft science articles deploy more attitude markers in
M8 (15.17 vs. 6.39). This indicates soft science writers are
more inclined to express evaluative attitudes when conclud-
ing the Discussion section.

As shown in Table 3, chi-square analyses revealed significant
associations between disciplinary domain and MDM distri-
bution in M1 (x2 (9, N = 716) = 17.388, p < .05, Cramer’s V =
0.156), M2 (x2 (9, N = 1815) = 58.493, p < .001, Cramer’'s V =
0.180), M4 (x2 (9, N = 3316) = 34.616, p < .001, Cramer’'s V =
0.102) and M8 (y2 (9, N = 1251) = 28.821, p < .001, Cramer’s
V = 0.152). The corresponding effect sizes were generally
small. The significant chi-square results confirm that dis-
ciplinary domain also shapes MDM distribution in English
research articles, mirroring the pattern observed in the Chi-
nese corpus. Nevertheless, the generally small effect sizes
indicate that disciplinary differences in English RAs are less
pronounced than those found in the Chinese corpus. This
implies that the influence of discipline on MDM use may vary
across linguistic contexts.

Post hoc tests confirmed that these differences were main-
ly attributable to the MDM categories outlined above. Hard
science articles used endophoric markers significantly more
often in M1 (ASR = 3.8) and M2 (ASR = 6.9), while attitude
markers occurred more frequently in M4 (ASR = 3.3). Con-
versely, soft science articles exhibited higher-than-expected
use of attitude markers in M8 (ASR = 4). Appendix D2 pro-
vides detailed information on observed frequencies, expect-
ed frequencies, and ASR values. The post hoc results further
validate the specific MDM categories driving disciplinary dif-
ferences in English RAs. These findings align with the func-
tional roles of these MDMs and reinforce the relationship
between disciplinary rhetorical expectations and MDM de-
ployment in English RAs.

For instance, endophoric markers in hard science texts often
guide readers to visual data:
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Figure 2

Normalized frequency of MDMs in Chinese Soft vs. Hard Science

Table 2

Statistical Results of Chinese Soft vs. Hard Science

Move X Monte Carlop Cramer’'sV Significant categories (ASR)
M1 4.922 =.852 0.141 —
M2 216.094 <.001 0.460 Frame marker, Booster (St, H1), Endophoric, Engagement (Ht, Si)
M3 3.373 =.976 0.280 —
M4 189.212 <.001 0.259 Evidential, Self-mention (St), Endophoric, Engagement (Ht, St)
M5 13.572 =.136 0.231 —
M6 2.148 =.997 0.282 —
M7 9.314 =.420 0.290 —
M8 28.236 <.001 0.256 Hedges (H1, Si)

Note. 1+ means significantly higher than expected; | means significantly lower than expected.

Example 5: The probability of heat transfer was sampled
stochastically from the temperature versus probability of

ignition curve in Fig. 6b.

Attitude markers also appear when evaluating the signifi-

cance of findings:

Example 6: It is striking, but probably not fortuitous.

Chinese vs. English Soft Sciences

Figure 4 demonstrates the normalized frequencies (per
1,000 words) of MDMs in Chinese and English soft science
articles. A striking cross-linguistic difference concerns the
use of self-mentions. English articles consistently employ
self-mentions across several moves, including M1 (13.38
vs. 0.27), M2 (9.04 vs. 0.48), M4 (4.54 vs. 0.67), M7 (28.55 vs.
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Figure 3

Normalized frequency of MDMs in English Soft vs. Hard Science

Table 3
Statistical Results of English Soft vs. Hard Science

Move X Monte Carlo p Cramer’s V Significant categories (ASR)

M1 17.388 <.050 0.156 Endophoric (Ht, St)

M2 58.493 <.001 0.180 Endophoric (Ht, S1)

M3 2.598 =.990 0.310 —

M4 34.616 <.001 0.102 Attitude (Ht, St)

M5 12.307 =.196 0.135 —

M6 9.419 =.419 0.367 —

M7 11.93 =.216 0.103 —

M8 28.821 <.001 0.152 Attitude (St, Ht)

Note. 1+ means significantly higher than expected; \ means significantly lower than expected.

0.50), and M8 (8.05 vs. 1.18). The higher use of self-mentions
across multiple moves in English soft science articles com-
pared with their Chinese counterparts suggests a far strong-
er authorial presence in English academic writing. This
cross-linguistic difference reflects distinct rhetorical norms
for constructing authorial identity in soft science research

across linguistic contexts.

Chi-square analyses confirmed significant associations be-
tween language and MDM distribution in M1 (y2 (9, N =334
= 37.654, p < .001, Cramer’s V = 0.336), M2 (y2 (9, N = 1,578

= 118.768, p < .001, Cramer’s V = 0.176), M5 (x2 (9, N = 459

)
)
= 132.28, p < .001, Cramer’s V = 0.290), M4 (y2 (9, N = 3,854)
)
)

= 29.012, p < .001, Cramer’'s V = 0.251), M7 ()(2 (9, N = 501
= 49.855, p < .001, Cramer’s V = 0.315) and M8 (y2 (9, N =
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789) = 82.851, p <.001, Cramer's V = 0.324) (see Table 4). Ef-
fect sizes were approaching medium for M2, medium for
M7 and M8, and small for the remaining moves. The signif-
icant chi-square results demonstrate that language is a key
factor shaping MDM distribution in soft science Discussion
sections. The medium effect sizes for M2, M7, and M8 indi-
cate that cross-linguistic differences in MDM use are most
prominent within these rhetorical moves, while small effects
for other moves seem to reveal a consistent yet subtler lin-
guistic influence. Collectively, these findings confirm that
language plays a vital role in shaping MDM deployment in
soft science Discussion sections.

Post hoc analyses further showed that English articles used
self-mentions significantly more frequently than expected
across these moves (|ASR| > 3.09). Detailed observed fre-
quencies, expected frequencies, and ASR values are pre-
sented in Appendix D3. The post hoc results confirm that
self-mentions are one of the primary MDM categories driv-
ing cross-linguistic differences in soft science articles.

Some apparent discrepancies between normalized frequen-
cy patterns and post hoc results were observed for mark-
ers such as evidentials, boosters, and frame markers. For
instance, although boosters yielded higher normalized fre-
quencies in English articlesin M2 (13.42 vs. 8.05) and M4 (4.60
vs. 3.48), post hoc tests revealed that Chinese articles used
these markers significantly more frequently than expected.
This discrepancy arises because normalized frequencies re-
flect absolute usage rates, whereas post hoc tests identify
relative overrepresentation within the contingency table.
These findings suggest that Chinese writers tend to clus-
ter certain MDMs within specific rhetorical moves, whereas
English writers maintain more consistent MDM deployment
throughout the Discussion section.

This contrast is also reflected in the examples. English au-
thors frequently refer explicitly to their research activities
and interpretations:

Example 7: Regarding our second aim, we address stu-

dents’ behavior in relation to the use of instructional com-
ponents and resources of the programs.

Differently, Chinese writers tend to maintain a more imper-
sonal tone when describing research procedures:
Example 8: AUATENHIFIITRE 1 Pk HE TR 301 & KA 21
Hfreeeees (This action research conducted two rounds of mo-
bile platform-based audiovisual retelling instruction...)

Chinese vs. English Hard Sciences

Figure 5 displays the normalized frequencies (per 1,000
words) of MDMs in Chinese and English hard science articles.
As in soft sciences, self-mentions are considerably more fre-
quent in English articles across several moves: M1 (20.7 vs.
0.82), M2 (7.46 vs. 0.50), M4 (5.91 vs. 0.17), M7 (15.4 vs. 1.21),
and M8 (6.91 vs. 0.86). The higher frequency of self-men-

tions across multiple rhetorical moves in English hard sci-
ence articles indicates a consistently strong authorial pres-
ence in English hard science writing. This pattern aligns with
the findings for soft sciences. Collectively, the frequent use
of self-mentions in English articles represents a cross-lin-
guistic feature that transcends disciplinary boundaries. This
reflects divergent rhetorical norms for constructing authori-
al identity in English and Chinese academic discourse.

Chi-square analyses revealed significant associations be-
tween language and MDM distribution in M1 (2 (9, N = 630)
=40.001, p < .001, Cramer’s V = 0.252), M2 (y2 (9, N = 1,258)
=143.173, p <.001, Cramer’s V= 0.337), M4 (y2 (9, N = 2,274)
=584.311, p < .001, Cramer's V = 0.507), M5 (¥2 (9, N = 466)
=31.246, p < .001, Cramer's V = 0.259), M7 (y2 (9, N = 734) =
36.325, p <.001, Cramer’s V= 0.222) and M8 (y2(9, N = 894) =
71.551, p <.001, Cramer’s V = 0.283) (see Table 5)). The sig-
nificant chi-square results suggest that language appears
to shape MDM distribution in hard science Discussion sec-
tions. The medium effect sizes in M2 and large effect sizes
in M4 suggest that cross-linguistic differences in MDM use
are most pronounced within these core rhetorical moves.
Small-to-medium strength associations for the remaining
moves further indicate that language may exert a consist-
ent influence across other stages of the Discussion. Overall,
these findings demonstrate that language systematically
affects patterns of MDM deployment in hard science Discus-
sions.

Post hoc tests showed that English articles used self-men-
tions significantly more frequently than expected in M1, M2,
M4, and M8 (|ASR| > 3.09). Detailed statistical information
is provided in Appendix D4. The post hoc results confirm
that self-mentions are the primary MDM category driving
cross-linguistic differences in hard science articles.

Another notable cross-linguistic difference concerns en-
dophoric markers, which appeared somewhat more fre-
quently in Chinese hard science articles across M2, M4, M5,
and M7. Nevertheless, their overall normalized frequencies
remained comparatively low. This may suggest that these
markers were not extensively deployed in either corpus.

The following examples illustrate the differences in autho-
rial presence. English authors frequently refer explicitly to
their research process:

Example 9: Our study involves testing the effect of two me-

diating variables on the relationship between the depend-
ent and the independent variables.

Comparatively, Chinese articles typically adopt a more neu-
tral and impersonal style:
Example 10: 7EMMESEEG T, FIFGHE WA IR R G ML
AR AR (In the phantom experiment, a photoacous-

tic tomography imaging system was used to scan the phan-
tom externally...)
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Figure 4

Normalized frequency of MDMs in Chinese vs. English soft Science

Table 4
Statistical Results of Chinese vs. English Soft Science

Move X2 Monte Carlo p Cramer’s V Significant categories (ASR)
M1 37.654 <.001 0.336 Evidential (CHt, ENt), Self-mention (ENt, CH1)
M2 132.28 < 001 0.290 El:lrr;e marker, Booster (CHt, EN1), Self-mention, Engagement (EN1,
M3 0.829 =.995 0.169 —
M4 118.768 <.001 0.176 Frame marker, Booster (CHt, ENL), Self-mention (ENt, CH1)
M5 29.012 <.001 0.251 Booster (CHt, ENt)
M6 1.391 =.995 0.219 —
M7 49.855 <.001 0.315 Endophoric (CHt, EN), Self-mention (ENt, CH1)
M8 82.851 <.001 0.324 Frame marker (CHt, ENt), Hedge, Self-mention (EN+t, CH1)

Note. 1+ means significantly higher than expected; | means significantly lower than expected.

Argumentative Progression Pattern

The previous analyses mainly focused on cross-linguistic
and cross-disciplinary comparisons. The present analysis
further reveals a tentative, data-driven descriptive pattern,
which is named the Argumentative Progression Pattern (for
MDM deployment across rhetorical moves in the Discussion
section). As the discussion develops from contextualizing
results to drawing implications, different MDM types gain

dominance in distinct moves. This pattern directly reflects
how preferred MDMs interact with the communicative func-
tions of individual rhetorical moves to advance logical argu-
mentation throughout the Discussion section.

Concretely, in the opening moves of M1 (Background Infor-
mation) and M2 (Reporting Results), writers employ inter-
active markers such as transitions, frame markers, and ev-
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Figure 5

Normalized frequency of MDMs in Chinese vs. English hard Science

Table 5
Statistical Results of Chinese vs. English Hard Science

Move X2 Monte Carlo p Cramer’s V Significant categories (ASR)
M1 40.001 <.001 0.252 Evidential (CH1, ENt), Self-mention (ENt, CH!)
M2 143.173 <.001 0.337 Endophoric (CH1, EN), Booster, Self-mention (ENt, CH!)
M3 2,726 =.995 0.258 —
v os07  Trnsiion Endopheric Evdentel, Engegement €1 ),
M5 31.246 <.001 0.259 Endophoric (CHt, ENY)
M6 5.195 =.864 0.276 —
M7 36.325 <.001 0.222 Endophoric (CHt, EN1)
M8 71.551 <.001 0.283 Frame marker (CH1, EN1), Self-mention (EN1t, CH1)

Note. 1+ means significantly higher than expected; | means significantly lower than expected.

identials to organize discourse and contextualize empirical
findings. In M3 (Summarizing Results), frame markers are
also frequently deployed to signal the transition from result
presentation to interpretive discussion and to guide read-
ers through textual structure. As the discussion proceeds
to M4 (Commenting on Results), hedges and evidentials be-
come more prevalent. This tendency reflects a need to offer
cautious interpretations while establishing links with prior

scholarship. In M5 (Making Claims), interactional markers
including boosters and attitude markers appear more fre-
quently to articulate explicit authorial stance. When summa-
rizing the study (M6), frame markers, again play a vital role
in structuring discourse and highlighting the transition to-
ward evaluative commentary. Subsequently, self-mentions
and boosters are strategically used to foreground authorial
positioning and reinforce the significance of key findings in
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M7 (Evaluating the Study). Finally, in the concluding move
M8 (Drawing Implications), hedges and engagement mark-
ers prevail when writers present practical and theoretical
implications and invite readers to engage in broader disci-
plinary discussions. Overall, these regularities demonstrate
that MDMs function as essential rhetorical resources under-
pinning the sequential development of argumentation in
Discussion sections.

These empirical observations are summarized into the ten-
tative Argumentative Progression Pattern (see Figure 6).
This pattern visualizes how MDMs are strategically deployed
to support staged argumentative development across rhe-
torical moves, with the inner ring representing the eight
rhetorical moves in the Discussion section and the outer
ring presenting the MDM types most typical to each move
(namely, rhetorical moves are arranged in the sequential ar-
gumentative order of the Discussion section; dominant MDM
types for each move are presented concisely to illustrate the
rhetorical progression). Compared with the hypothesized
MDM-move associations initially proposed in Figure 1, the
present empirical results yield a data-informed refinement
of this diagram. Importantly, this tentative pattern is dif-
ferent from conventional accounts of Discussion structure.
Most prior scholars predominantly focus on the linear se-
quencing of rhetorical moves (e.g., Hopkins & Dudley-Evans,
1988; Yang & Allison, 2003) and treat individual moves as
isolated functional units. By contrast, the present pattern
reveals a dynamic, sequential interplay between MDM types

Figure 6

and move-specific communicative purposes. This pattern
demonstrates that the dominant MDMs within each rhetor-
ical move are not randomly distributed but closely aligned
with shifting argumentative goals (from contextualization to
implication-drawing). Accordingly, this tentative descriptive
pattern offers a fresh insight into how academic writers con-
struct persuasive discourse at the intersection of rhetorical
moves and MDMs and advances relative literature by tran-
scending mere descriptions of rhetorical move sequencing.

DISCUSSION

Cross-Disciplinary Comparison

The findings reveal clear disciplinary variations in the dis-
tribution of metadiscourse markers (MDMs) across rhetor-
ical moves. By examining the interaction between rhetori-
cal moves and MDMs, the results suggest that disciplinary
writing practices influence not only the overall frequency of
MDMs but also the ways in which these resources are stra-
tegically positioned within specific rhetorical moves in the
Discussion section. Rather than merely documenting dis-
ciplinary disparities in MDM use, the present study further
situates these observed patterns within existing genre and
MDM studies, which extends earlier research that has exam-
ined rhetorical move structures and MDM distributions as
two independent dimensions (e.g., Kahkesh & Alipour, 2017;
Soodmand et al., 2018).

A tentative argumentative progression for MDM deployment in the Discussion section
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We found writers in Chinese soft science texts employed
more frame markers and boosters in M2 (Reporting Results)
and more evidentials in M4 (Commenting on Results) than
their hard science counterparts. Rather than simply reflect-
ing stylistic preferences, this pattern may relate to the in-
terpretive orientation of soft disciplines, where authors are
typically expected to contextualize findings, engage with
theoretical perspectives and position their results within
ongoing scholarly debates. Therefore, frame markers can
help organize extended arguments, boosters emphasize
the relevance or significance of findings, and evidentials sit-
uate results within existing literature. These functions sup-
port the interpretive and dialogic nature of knowledge con-
struction in soft sciences. Claims in this field are frequently
developed through argumentative discussion rather than
solely through empirical demonstration. This observed ten-
dency largely confirms the disciplinary epistemological ac-
counts proposed by Becher & Trowler (2001), who argued
that soft science knowledge is interpretive, contested and
discourse-dependent. Furthermore, the denser deployment
of frame markers, boosters and evidentials identified in the
present study extends the empirical observations of Hyland
(2005a) and Peacock (2002) by demonstrating that such
soft-science MDM preferences are not only overall textual
tendencies but also move-specific rhetorical choices con-
centrated in result-reporting and result-commenting stages
(Kahkesh & Alipour, 2017).

Differently, endophoric markers occurred more frequently
in Chinese hard science texts in M2 and M4 and in English
hard science texts in M1 (Background Information) and M2.
These markers typically direct readers to figures, tables or
other sections of the article. In so doing, the narrative in-
terpretation can be integrated with the empirical evidence.
Such patterns are consistent with the epistemological ori-
entation of hard sciences, where arguments are closely tied
to experimental data, visual representations and method-
ological procedures (Hyland, 2004). The higher concentra-
tion of endophoric markers across early rhetorical moves in
hard science Discussions directly supports Hyland'’s (2004)
claim that hard science writing prioritizes empirical anchor-
age and transparent reference to in-text data. In this con-
text, endophoric references function as an organizational
device that supports data-driven reasoning and facilitates
readers’ navigation through complex empirical information,
providing further empirical validation for conventional as-
sumptions about positivist knowledge construction in hard
science academic writing.

Another disciplinary difference concerns a higher frequency
of engagement markers and hedges in Chinese hard science
articles. Engagement markers in M2 and M4 often restate or
clarify information. This potentially helps readers navigate
technically dense descriptions. Such a strategy suggests that
even in highly technical contexts, writers employ engage-
ment markers to guide readers through complex explana-
tions and maintain textual coherence. Hedges, particularly

in M8 (Drawing Implications), mitigate claims and signal
caution when discussing limitations or future research di-
rections. These patterns indicate that even disciplines often
characterized as objective or impersonal still rely on stance
and engagement markers to manage the presentation of
knowledge claims, although such texts are usually com-
posed in more restrained forms. This finding partially aligns
with Hyland and Tse (2004) and extends their arguments
by showing that hedging and reader engagement in hard
sciences are not randomly distributed but are strategical-
ly concentrated in interpretive and implication-generating
rhetorical moves (Hyland, 2001).

Disciplinary differences of English articles also emerged in
the use of attitude markers. English soft-science writers em-
ployed them more frequently in M8 (Drawing Implications),
whereas English hard-science writers tended to use them
in M4 (Commenting on Results). This distribution suggests
that evaluative commentary in soft sciences often appears
when authors discuss broader implications, recommenda-
tions or theoretical significance, whereas in hard sciences
evaluation tends to be integrated more directly into the in-
terpretation of results. This move-specific distribution of at-
titude markers strongly corroborates the cross-disciplinary
findings reported by Peacock (2002) and Amnuai & Wanna-
ruk (2012), and further refines their general observations by
pinpointing the exact rhetorical moves where disciplinary
evaluative preferences systematically manifest.

These findings support the view that disciplinary genres
function as distinct communicative systems shaped by dif-
ferent knowledge-construction practices (Swales, 1990; Bha-
tia, 1993). Discussion sections in soft disciplines often serve
as spaces for interpretation, contextualization and theoret-
ical positioning, whereas those in the hard sciences remain
more closely tied to empirical data and emphasize precision,
methodological transparency and cautious qualification of
claims (Basturkmen, 2012).

From a pedagogical perspective, these patterns highlight
the importance of teaching novice writers how MDMs func-
tion strategically within disciplinary discourse, rather than
treating them as a purely stylistic feature. In particular, writ-
ing instruction should help students recognize how different
rhetorical moves in the Discussion section require different
types of MDMs. For example, frame markers and boosters
may be particularly useful for organizing and emphasizing
interpretive arguments in soft science discussions, whereas
endophoric markers and hedges may play a more promi-
nent role in guiding readers through data interpretation
and cautiously presenting claims in hard-science contexts.
Moreover, embedding corpus-based examples from pub-
lished research articles into classroom instruction can help
learners observe how experienced writers deploy MDMs in
specific rhetorical moves. Such activities can raise students’
awareness of how stance, engagement and textual organ-
ization are shaped by disciplinary conventions. By analyz-
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ing authentic disciplinary texts, novice writers can develop
greater rhetorical flexibility and learn to adapt their MDM
strategies to the expectations of their academic communi-
ties.

Cross-Linguistic Comparison

The cross-linguistic comparison reveals systematic differ-
ences in MDM use between Chinese and English research
articles, particularly in self-mention deployment. This study
contrasts Chinese-language articles by domestic Chinese
scholars with English-language articles from international
Q1 journals with culturally and linguistically diverse contrib-
uting authors. Observed disparities stem not merely from
linguistic differences but also from the combined influences
of language norms, genre conventions, academic training,
and publication contexts.

English articles employ self-mentions significantly more fre-
quently across M1, M2, M4, M7, and M8 than Chinese ar-
ticles. English writers project stronger authorial presence
throughout the Discussion section, whereas Chinese schol-
ars avoid explicit first-person reference and favor imperson-
al framing to maintain a neutral rhetorical tone. The present
findings further confirm the cross-linguistic tendency iden-
tified by Mu et al. (2015) regarding English writers’ greater
reliance on self-mention and salient authorial identity. This
study further extends their work by locating such disparities
within specific rhetorical moves, a dimension overlooked
in broad cross-linguistic comparisons of authorial stance
alone.

Notable discrepancies emerge between normalized MDM
frequencies and post hoc pairwise comparisons for eviden-
tials, boosters, and frame markers. Although English articles
yield higher normalized booster frequencies in result-re-
porting and result-commenting moves, post hoc analyses
reveal significantly greater-than-expected booster use in
Chinese texts within these same moves. Overall English
MDM frequency is generally higher, while Chinese writing
exhibits concentrated clustering of specific markers in in-
dividual rhetorical moves. Normalized frequencies capture
global usage trends, whereas post hoc tests expose con-
text-specific overrepresentation within move-bound dis-
course functions. These dual statistical perspectives refine
existing cross-linguistic MDM research, which has largely
depended solely on raw or normalized frequency counts. By
integrating both global distribution and move-specific clus-
tering, the present method offers a more granular account
of how writers strategically allocate MDMs across the argu-
mentative stages of the Discussion section. That is, English
writers distribute MDMs evenly across rhetorical phases,
whereas Chinese writers deploy individual marker catego-
ries more selectively to fulfil localized rhetorical functions.

English articles exhibit a higher overall density of MDMs
relative to Chinese counterparts. This pattern aligns with
established cross-linguistic scholarship on academic meta-
discourse (Alharbi & Swales, 2011; Azizah, 2017; Faqih, 2022;
Indarti, 2022; Kustyasari et al., 2021). The current results
confirm the consensus in prior literature that English aca-
demic writing employs a broader range and higher frequen-
cy of interactive and interactional MDMs than non-English
academic traditions. Cultural frameworks centered on indi-
vidualism and collectivism have been cited to explain such
rhetorical divergence (Hofstede, 1984; Greenlee & Stiick,
2004; Li & Andersen, 2017). Nevertheless, the present anal-
ysis demonstrates that purely cultural interpretations over-
simplify cross-linguistic MDM variation, consistent with crit-
ical cautions raised in recent EAP and intercultural rhetoric
research. Exclusive attribution to structural linguistic differ-
ences between Chinese and English is similarly incomplete,
as this study does not directly measure cultural values or
linguistic intentionality. Cultural and linguistic accounts
therefore remain tentative contextual interpretations rather
than definitive causal explanations. Future mixed-methods
research that incorporates author interviews and ethno-
graphic observation can extend the present findings by dis-
closing writers’ conscious motivations behind MDM selec-
tion across linguistic and disciplinary contexts.

Cross-linguistic variation in overall MDM density and
self-mention prevalence can be explained by genre conven-
tions shaping Discussion section rhetoric. Academic genres
evolve from recurrent communicative practices and reflect
the shared expectations of disciplinary discourse com-
munities (Swales, 1990; Bhatia, 1993). In English-medium
research articles, the Discussion section prioritizes result
interpretation, implication evaluation, and scholarly posi-
tioning within ongoing disciplinary debate (Basturkmen,
2012; Yang & Allison, 2003). These normative expectations
encourage authors to emphasize the significance of find-
ings and articulate explicit interpretive claims, directly ac-
counting for the higher prevalence of interactional markers
such as self-mentions in the English corpus. This functional
alignment between Discussion rhetorical purposes and in-
teractional MDM deployment corroborates Hyland'’s (2004,
2005b) taxonomy of MDMs, which positions self-mention as
a core resource for constructing authorial identity and re-
inforcing argumentative credibility in interpretive academic
writing. By contrast, Chinese-language articles published in
domestic journals operate under local community norms
that diverge substantially from international Q1 conven-
tions, directly shaping the observed cross-linguistic and
cross-contextual MDM patterns.

Genre-based academic training represents a further key
factor underlying MDM variation. EAP genre pedagogy con-
ventionally encourages explicit authorial stance formulation
and persuasive interpretive writing in Discussion sections
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(Swales, 1990). Researchers within this tradition naturally
deploy self-mentions and stance markers more visibly, con-
sistent with the higher MDM density observed in the English
dataset. Writers trained primarily within domestic Chinese
academic conventions favor impersonal constructions when
presenting interpretations. This training-based divergence
in rhetorical socialization extends comparative work on ac-
ademic enculturation, demonstrating that disciplinary train-
ing systematically shapes not only general writing style but
also the move-specific distribution of stance and engage-
ment markers. Such differences are especially apparent in
evaluative and interpretive rhetorical moves.

Institutional publishing conventions further reinforce these
rhetorical regularities. International English journals require
authors to report empirical outcomes, engage dialogically
with readership, and explicitly articulate study contribu-
tions. These expectations prioritize stance and engagement
markers, particularly in moves dedicated to result interpre-
tation and significance evaluation (Hyland, 2001; Hyland &
Tse, 2004; Mur-Dueiias, 2011). Domestic Chinese academic
contexts favour impersonal, finding-centered presentation
and downplay overt authorial visibility in interpretive com-
mentary. This norm explains the lower frequency of autho-
rial markers in Chinese texts and the greater reliance on
impersonal structures and external citations to establish
interpretive credibility. This finding closely aligns with prior
observations of Chinese academic discourse, which consist-
ently privileges implicit authorial presence and legitimizes
claims through reference to prior scholarship rather than
explicit self-argumentation (Li & Flowerdew, 2009; Huang,
2010; Liu, 2020). The present study confirms these estab-
lished tendencies and extends them by showing that such
preferences operate systematically across specific rhetorical
moves rather than merely at the general textual level.

Taken together, these findings suggest that cross-linguistic
differences in MDM use are likely to arise from the interac-
tion of genre conventions, academic training, publication
practices and linguistic differences, rather than from cultur-
al values or linguistic factors alone. Recognizing this com-
plexity helps avoid overly deterministic interpretations of
intercultural differences in academic writing. Pedagogically,
the results highlight the importance of contrastive genre in-
struction that draws attention to cross-linguistic differences
in academic writing practices. Examining rhetorical patterns
across languages can help novice writers understand how
MDMs (such as self-mention and engagement) vary across
academic contexts and publication environments. Chinese
novice writers who aim for international publication may
particularly benefit from explicit guidance on how and when
to employ markers such as self-mentions, attitude markers
and engagement markers in English Discussions. Further-
more, embedding corpus-based genre analysis into EAP or
ESP curricula can provide concrete evidence of how MDMs

function across linguistic contexts, which in turn may further
enhance writers’ rhetorical flexibility and help them adapt
their stance and engagement strategies to the expectations
of international academic discourse.

Argumentative Progression Pattern

The pattern observed in the present study suggests that the
deployment of MDMs is closely aligned with the evolving
rhetorical moves in the Discussion section. As the argument
develops across rhetorical moves, different types of markers
become prominent in response to the communicative pur-
poses of each move. In the initial moves of background in-
formation and reporting results, the frequent use of interac-
tive markers such as transitions and frame markers reflects
the need to organize the discourse and situate the findings
within the broader research context. The present findings
further confirm the claim made by Hyland (2005a) and Hy-
land & Tse (2004) that interactive organizational markers
are fundamental to textual structuring and reader guidance
in academic argumentation. When summarizing results,
frame markers play an important role in signaling discourse
boundaries and clarifying the organization of the discus-
sion. This move-specific functional distribution further ex-
tends prior MDM research that has largely examined frame
markers as general textual devices rather than resources
strategically deployed to demarcate rhetorical stages within
the Discussion section.

As the discussion progresses to commenting on results, the
increased use of hedges and evidential markers suggests
that writers tend to present explanations cautiously while
linking their interpretations to previous studies. This ob-
served preference directly corroborates the epistemic func-
tion of hedging outlined by Hyland (1998) and Salager-Mey-
er (1994), who emphasize that hedges enable academic
writers to advance claims in tentative, negotiable terms to
maintain scholarly objectivity. In the claim-making stage,
the prominence of boosters and attitude markers indicates
the salience of authorial stance as writers advance their ar-
guments. The concentration of these stance markers within
claim-oriented moves validates the functional framework
proposed by Hyland (2005a) and Thompson (2001), and fur-
ther refines their generalized model by demonstrating that
boosters and attitude markers are not randomly distributed
but concentrated specifically during interpretive claim for-
mulation. Such stance resources enable writers to empha-
size the significance of their findings and assert the validity
of their interpretations.

Subsequently, the evaluative moves involve greater use of
frame markers, self-mentions and boosters to foreground
the contribution and significance of the study. This distribu-
tion aligns with early move structure analyses of Discussion
sections by Hopkins & Dudley-Evans (1988) and Peacock
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(2002), who identified evaluation and scholarly positioning
as core rhetorical obligations in later Discussion moves. The
use of self-mention particularly has been associated with the
construction of authorial identity and the explicit claiming of
research contributions (Hyland, 2004). The present results
extend Hyland’s (2004) account by locating identity con-
struction and contribution claiming specifically within evalu-
ative rhetorical moves, rather than treating self-mention as
a diffuse textual feature. Finally, the frequent use of hedges
and engagement markers in the move of drawing implica-
tions suggests that writers seek to present implications and
involve readers in broader interpretations while maintain-
ing a balanced stance by softening their tone. Engagement
markers help establish a dialogic relationship with readers
by directing their attention to the relevance and implications
of the findings. Meanwhile, hedges are strategic devices to
help writers soften their voice and build rapport with the
audience (Hyland, 2005a). This coordinated use of hedges
and engagement markers in implication-oriented moves
confirms Hyland’s (2005a) dialogic MDM framework and
adds empirical specificity by mapping these interactional re-
sources into the final argumentative stage of the Discussion
section.

These findings illustrate that the sequential deployment of
MDMs forms a coherent, data-driven interpretive pattern
that functions as a key rhetorical resource facilitating the
staged development of argumentation in the Discussion
section. This move-linked progression of MDM use strong-
ly confirms the linear rhetorical sequence outlined in prior
move-analytic studies (Hopkins & Dudley-Evans, 1988; Pea-
cock, 2002). Beyond confirming existing structural frame-
works, the present study extends move analysis research
by integrating MDM distribution into the sequential frame-
work, which reveals how linguistic resources dynamically
underpin each rhetorical transition across the Discussion.

The findings of this study also carry important pedagogical
implications for the teaching of academic writing. The ob-
served tendency in MDM deployment suggests that the use
of MDM s is closely associated with the rhetorical purposes
of different moves in the Discussion section. Therefore, aca-
demic writing instruction should not treat MDMs merely as
isolated linguistic items, but rather as rhetorical resources
that support the development of argumentation. This ped-
agogical recommendation builds on genre-based EAP stud-
ies and extends conventional MDM instruction, which often
decontextualizes marker teaching from rhetorical purpose
and discourse structure. In particular, teachers may guide
students to recognize how different markers function across
moves of the Discussion section. For example, interactive
markers such as transitions and frame markers can help
structure the opening of the discussion, hedges and evi-
dentials can be used to present interpretations cautiously,
boosters and attitude markers can strengthen claims, while
engagement markers can help writers highlightimplications

and involve readers in the concluding stage. This integrated
move-MDM instructional approach offers a practical refine-
ment to existing academic writing pedagogy and provides a
structured template for novice writers to align MDM selec-
tion with rhetorical goals in each Discussion move. There-
fore, integrating MDM instruction with move-based writing
pedagogy may help novice writers develop more coherent
and rhetorically effective Discussion sections.

CONCLUSION

This study investigated cross-disciplinary and cross-linguis-
tic differences in the use of MDMs across rhetorical moves in
the Discussion sections of Chinese and English research ar-
ticles from soft and hard science fields. The findings suggest
that MDM deployment is jointly shaped by disciplinary char-
acteristics, linguistic contexts, genre conventions, academic
training, and publication practices, which together shape
their distribution across distinct rhetorical moves. The re-
sults extend prior research in genre analysis and intercul-
tural rhetoric by demonstrating how MDMs are strategically
employed within specific rhetorical moves of the Discussion
section.

From a pedagogical perspective, the findings support gen-
re-based EAP and ESP instructional approaches that inte-
grate rhetorical move training and MDM instruction. Practi-
cal applications include: (1) linking specific MDM categories
to corresponding rhetorical moves; (2) using annotated cor-
pus examples to illustrate disciplinary and linguistic varia-
tions; and (3) training academic writers to make strategic,
audience-aware rhetorical choices. Instruction targeting
international publication can also help EFL writers align
their rhetorical practices with global academic expectations,
while remaining mindful of local discourse norms relevant
to domestic publishing contexts.

Several limitations of the present study should be acknowl-
edged. First, this research focuses only on four disciplines,
which may restrict the generalizability of the findings to
other academic fields. Second, the analysis is confined to
published research articles within a limited time frame; ac-
cordingly, it does not account for MDM use in other academ-
ic genres nor capture the diachronic evolution of academic
writing conventions. Third, the English corpus includes con-
tributions by authors with diverse linguistic and institutional
backgrounds. This heterogeneity may introduce confound-
ing variables that exert unintended effects on the results.
Accordingly, future research could broaden the disciplinary
scope, examine alternative academic genres (e.g., confer-
ence presentations and grant proposals), conduct longitu-
dinal investigations of novice writers’ developmental tra-
jectories, and analyze corpora with more strictly controlled
author demographic profiles.
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APPENDIX A

English and Chinese Journals Selected for the Corpus

Discipline

English Journal

Chinese Journal

Hard Pure (HP)
Physics

Soft-Pure (SP)
Linguistics

Hard-Applied (HA)
Engineering

Soft-Applied (SA)

Education

Fire Safety Journal
Physica Medica

Physics of the Earth and Plane-
tary Interiors

PTEP (Progress of Theoretical and
Experimental Physics)

Computational Materials Science

American Journal of Speech-Lan-
guage Pathology

English for Specific Purpose
Journal of Pragmatics

Language and Communication
Disorder

Journal of Writing Research

Applied Ergonomics

IATSS Research

Int. J. Human-Computer Sciences
Journal of Engineering Education

Journal of Product Innovation
Management

Computer and Education
Learning and Instruction
Language Learning

Studies in Higher Education

System

J 2R (Acta Optica Sinica)

FE#OE (Chinese Journal of Lasers)

JRT L (Nuclear Physics Review)

Wik (Chinese Journal of Magnetic Resonance)

HHERLE Y F15% R IC%Scientia Sinica (Physica, Mechanica &
Astronomica)

4MEZ (Foreign Language Teaching)

BAAME (Modern Foreign Language)

B AME G S B 24 (Journal of PLA University of Foreign Languages)
AME 5 4MEZ S (Foreign languages and their teaching)

W[ 4ME (Foreign Languages in China)

#RTHE (Journal of Materials Engineering)

MBI 7 23 (Chinese Journal of Materials Research)
K5 24 TR (Journal of Mining & Safety Engineering)
KFIZAR (Journal of Hydraulic Engineering)

KI1KR AR (Journal of Hydroelectric Engineering)

HME#Z 517 (Foreign Language Teaching and Research)
HE R (Educational Science Research)

B #E %R (Journal of Mathematics Education)
AL B R (e-Education Research)

R E & (Journal of Distance Education)

110

JLE | Vol.12 | No.1 | 2026



Comparative Analysis of Metadiscourse Markers

| Research Paper

APPENDIX B

A Combined Framework for Move Analysis in Discussion Section

Move step Code Description
Move 1--- Background M1 The author restates the research purpose, research questions,
information research methodology or theoretical framework of the target
research.
Move 2--- Reporting Step 1--- Expected M2S1 The author illustrates the expected results of the study, which di-
results results rectly answer the research questions referred to in previous texts.
Step 2--- Unexpected M2S2 The author demonstrates the unexpected results, which do (not)
results target at or relate to the research questions directly, but are still
produced by the research.
Move 3--- Summariz- M3 The author summarizes the results briefly, usually by integrating
ing results the sole results into one sentence.
Move 4--- Comment-  Step 1--- Interpreting M4s1 The author interprets one of the results.
ing on the results results
Step 2--- Comparing M4S2 The author compares the result with those reported in previous
results with previous literature.
studies
Step 3--- Explaining M4S3 The author provides explanations of the (comparative) results,
results either similar or different. As an additional alternative, the author
may turn to previous literature to support his/her explanation.
Step 4--- Evaluating M454 The author makes an evaluation or indicates the significance of the
results results.
Move 5--- Making M5 The author offers an argument arising from the results generated
Claims in the target research (by referring to previous literature to support
his/her argument).
Move 6--- Summariz- M6 The author summarizes the research by combining/interpreting
ing the study results as a whole.
Move 7--- Evaluating Step 1--- Indicating the  M7S1 The author puts forward the possible limitations of the research so
the study limitation of the study that future studies can get them refined.
Step 2---Indicating M7S2 The author elucidates the importance/benefits of the study in rela-
the significance of the tive field, disciplinary knowledge, practitioners or learners, etc.
study
Step 3--- Evaluating M7S3 The author makes comments on the generalizability or the reliabili-
generalizability/relia- ty of the research.
bility
Move 8--- Deduction Step 1--- Making M8S1 Suggestions are indicated for further research in order to have the
from the study suggestions for further current research improved.
study
Step 2--- Drawing M8S2 Pedagogical implications are clarified in terms of material develop-

implications

ment, instructors or learners.
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APPENDIX C

An Analytical Framework of Metadiscourse Markers

Type Subtype Codes Function Example
Interactive metadiscourse
Transitional Additive 1ADD to express relations of addition in addition, furthermore, moreover
marker
Comparative 1COM to express relations of comparison or similarly, however, in contrast
contrast
Referential 1REF to express relations of cause and effect thus, therefore, as a result
Frame marker Sequencers  2SEQ to order discourse-internal units first, second, finally
Topicalizers  2TOP to shift between topics with regard to, concerning, turning
to
Discourse-la- 2DIS to label discourse stages thus far, in sum, in brief
bels
Announcers  2ANN to announce discourse goals aim to, will, seek to
Endophoric Linear refer- 3LIN to refer to the unfolding text the next section, as noted earlier,
markers ences in this paper
Non-linear 3NON to refer to visual representations of the text see Table 1, in Figure 2, as demon-
references strated in Excerpt 3
Evidential mark-  Integral 4INT to integrate the cited source into the text according to X, as Y argued, in Z's
ers citations study
Non-integral 4NON to exclude the cited source from the text “..." (X, 2013), ...previous research1,
citations 2,3
Code glosses Exemplifiers  5EXE to elaborate meaning with examples for example, for instance, e. g
Reformula-  5REF to rephrase a previous discourse unit in other words, that is, i.e.
tors
Interactional metadiscourse
Hedges 6HED to mitigate the degree of certainty or com-  may, might, possible, perhaps,
mitment suggest, indicate
Boosters 7BO0O to increase the degree of certainty or com-  will, demonstrate, show
mitment
Attitude markers 8ATT to express affective attitudes or emotions should, need to, interesting, sur-
prisingly
Self-mentions 9SEL to mark writer’s explicit presence in text I, we (exclusive), me, us, the author
(researcher)my, our
Engagement Directives 10DIR to refer readers to actions see, note, should, (cf.) (added by
markers the author)
Reader 10REA to make reference to readers you, we (inclusive), the reader(s)
references
Questions 10QUE to anticipate readers’ questions rhetorical and real questions
Knowledge  10KOW to make reference to shared knowledge) well-known, obviously
appeals
Personal 10PER to address readers through interjections
asides
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APPENDIX D

Distribution of MDMs across groups (original counts, expected frequency and adjusted

standardized residuals)

1
o
x
=
c
o
o
o
<

Distribution of MDMs in Chinese soft vs. hard science (original counts, expected frequency and adjusted standardized residuals)
M1 M2 M3 M4
MDMs Soft Hard Soft Hard Soft Hard Soft Hard Soft Hard Soft Hard Soft Hard Soft Hard
O (E) O (E) ASR ASR O (E) O (E) ASR ASR O (E) O (E) ASR ASR O (E) O (E) ASR ASR
Transition 3(3.6) 14(13.4) -0.4 0.4 52(48.1) 43(46.9) 0.8 -0.8 2(2.2) 0.5(0.8) -0.2 0.2 201(183.4) 72(89.6) 24 -2.4
Frame marker 3(4.5) 18(16.5) -0.8 0.8 101(66.8) 31(65.2) 6.4% -6.4% 4(5.0) 3(2.0) -1 1 120(102.8) 33(50.2) 3 -3
Endophoric 3(3.8) 15(14.2) -0.5 0.5 27(83.0) 137(81.0) -9.6% 9.6* 7(5.8) 0.5(2.2) 1.1 -1.1 41 112(50.2) -10.9% 10.9*%
Evidential 18(15.6) 55(57.4) 0.8 -0.8 27(29.4) 31(28.6) -0.6 0.6 2(2.2) 0.5(0.8) -0.2 0.2 499(457.5)  182(223.5) 3.9 -3.9
Code gloss 3(2.1) 7(7.9) 0.7 -0.70 15(13.7) 12(13.3) 0.5 -0.5 3(2.9) 1(1.1) 0.1 -0.1 104(93.4) 35(45.6) 2 -2
Hedge 4(6.0) 24(22.0) -1 1 67(83.6) 98(81.4) -2.8 2.8 4(3.6) 0.5(1.4) 0.7 -0.7 449(443.4) 211(216.6) 0.5 -0.5
Booster 5(3.2) 10(11.8) 1.2 -1.2 169(112.9  54(110.1) 8.5% -8.5% 5(4.3) 0.5(1.7) 0.7 -0.7 223 97(105.0) 1 -1
Attitude 0.5(0.9) 3(3.1) 0.2 -0.2 14(8.6) 3(8.4) 2.6 -2.6 0.5(1.4) 0.5(0.6) -0.7 0.7 31(29.6) 13(14.4) 0.5 -0.5
Self-mention 1(2.1) 9(7.9) -0.9 0.9 10(6.1) 2(5.9) 23 -2.3 1(1.4) 0.5(0.6) -0.7 0.7 43(32.2) 5(15.8) 3.3*% -3.3%
Engagement 12(11.1) 40(40.9) 0.3 -0.3 35(64.8) 93(63.2) -5.6% 5.6%* 2(2.2) 0.5(0.8) -0.2 0.2 178(229.1) 163(111.9) -6.3% 6.3%
M5 M6 M7 M3
MDMs Soft Hard Soft Hard Soft Hard Soft Hard Soft Hard Soft Hard Soft Hard Soft Hard
O (E) O (E) ASR ASR O (E) O (E) ASR ASR O (E) O (E) ASR ASR O (E) O (E) ASR ASR
Transition 31(32.9) 19(17.1) -0.6 0.6 0.5(1.2) 2(1.8) -0.3 0.3 10(11.1) 5(3.9) -0.7 0.7 40(34.6) 20(25.4) 1.5 -1.5
Frame marker 6(5.9) 3(3.1) 0.1 -0.1 1(1.6) 3(2.4) -0.7 0.7 10(11.1) 5(3.9) -0.7 0.7 41(40.9) 30(30.1) 0 0
Endophoric 3(6.6) 7(3.4) -2.4 24 1(.8) 0.5(1.2) 0.3 -0.3 7(7.4) 3(2.6) -0.3 0.3 4(7.5) 9(5.5) -2 2
Evidential 24(18.4) 4(9.6) 24 -2.4 0.5(1.2) 2(1.8) -0.3 0.3 10(8.1) 1(2.9) 1.4 -1.4 33(25.9) 12(19.1) 23 -2.3
Code gloss 1(1.3) 0.5(.7) -0.5 0.5 0.5(.8) 0.5(1.2) 0.3 -0.3 1(1.5) 1(.5) -0.8 0.8 13(12.7) 9(9.3) 0.1 -0.1
Hedge 41(38.8) 18(20.2) 0.7 -0.7 0.5(1.6) 3(2.4) -0.7 0.7 14(15.5) 7(5.5) -0.8 0.8 34(47.8) 49(35.2) -3.4% 3.4%
Booster 28(26.3) 12(13.7) 0.6 -0.6 2(1.2) 1(1.8) 1 -1 10(8.1) 0.5(2.9) 1.4 -1.4 10(11.0) 9(8.0) -0.5 0.5
Attitude 10(10.5) 6(5.5) -0.3 0.3 0.5(.8) 1(1.2) 0.3 -0.3 10(9.6) 3(3.4) 0.3 -0.3 61(51.3) 28(37.7) 23 -2.3
Self-mention 6(5.9) 3(3.1) 0.1 -0.1 0.5(.8) 1(1.2) 0.3 -0.3 0.5(2.2) 2(0.8) -1.6 1.6 0.5(2.9) 4(2.1) -1.7 1.7
Engagement 17(20.4) 14(10.6) -1.4 1.4 0.5(.8) 1(1.2) 0.3 -0.3 9(7.4) 1(2.6) 1.2 -1.2 12(14.4) 13(10.6) -1 1

Notes: O = Observed frequency; E = Expected frequency; ASR = Adjusted Standardized Residual.
p <.0025 (Bonferroni-corrected for 20 cells).

* Indicates significant difference.
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Appendix D2

Distribution of MDMs in English soft vs. hard science (original counts, expected frequency and adjusted standardized

residuals)
M1 M2 M3 M4
MDMs Soft Hard Soft Hard Soft Hard Soft Hard Soft Hard Soft Hard Soft Hard Soft Hard
0 (E) 0 (E) ASR ASR 0 (E) O (E) ASR ASR 0 (E) O (E) ASR ASR O (E) O (E) ASR ASR
Transition 14(16.9) 29(26.1) -0.9 0.9 131(119.8) 74(85.2) 1.7 -1.7 0.5(1.3) 0.5(0.7) -0.4 0.4 197(188.4)  121(129.6) 1 -1
Frame marker 31(27.9) 40(43.1) 0.8 -0.8 102(88.3) 49(62.7) 24 -24 6(4.4) 0.5(2.6) 1.4 -1.4 66(54.5) 26(37.5) 25 -2.5
Endophoric 2(12.2) 29(18.8) -3.8% 3.8% 29(63.1) 79(44.9) -6.9% 6.9% 0.5(1.3) 0.5(0.7) -0.4 0.4 25(35.6) 35(24.4) -2.8 2.8
Evidential 41(42.4) 67(65.6) -0.3 0.3 48(54.9) 46(39.1) -1.5 1.5 1(1.3) 0.5(0.7) -0.4 0.4 507(481.8) 306(331.2) 2.1 -2.1
Code gloss 7(7.1) 11(10.9) 0 0 20(18.7) 12(13.3) 0.5 -0.5 0.5(1.3) 0.5(0.7) -0.4 0.4 69(62.2) 36(42.8) 1.4 -1.4
Hedge 42(42.0) 65(65.0) 0 0 133(141.5)  109(100.5) -1.2 1.2 2(1.9) 0.5(1.1) 0.1 -0.1 516(539.2)  394(370.8) -1.8 1.8
Booster 8(7.1) 10(10.9) 0.5 -0.5 230(225.6)  156(160.4) 0.5 -0.5 2(1.9) 0.5(1.1) 0.1 -0.1 162(164.1)  115(112.9) -0.3 0.3
Attitude 5(5.5) 9(8.5) -0.3 0.3 36(32.7) 20(23.3) 0.9 -0.9 0.5(1.3) 0.5(0.7) -0.4 0.4 62(80.6) 74(55.4) -3.3% 3.3%
Self-mention 71(64.4) 93(99.6) 1.2 -1.2 155(147.9) 98(105.1) 1 -1 1(1.3) 0.5(0.7) -0.4 0.4 160(167.1)  122(114.9) -0.9 0.9
Engagement 60(55.7) 82(86.3) 0.8 -0.8 177(168.4)  111(119.6) 1.1 -1.1 1(1.3) 0.5(0.7) -04 0.4 201(191.4)  122(131.6) 11 -11
M5 Mé M7 M8
MDMs Soft Hard Soft Hard Soft Hard Soft Hard Soft Hard Soft Hard Soft Hard Soft Hard
0 (E) 0 (E) ASR ASR 0 (E) O (E) ASR ASR 0 (E) O (E) ASR ASR O (E) 0 (E) ASR ASR
Transition 41(38.7) 48(50.3) 0.5 -0.5 1(0.8) 2(2.2) 0.3 -0.3 55(46.6) 70(78.4) 1.6 -1.6 50(51.4) 69(67.6) -0.3 0.3
Frame marker 14(11.3) 12(14.7) 1.1 -1.1 3(2.3) 6(6.7) 23 -2.3 31(27.6) 43(46.4) 0.8 -0.8 25(21.2) 24(27.8) 1.1 -1.1
Endophoric 4(3.9) 5(5.1) 0.1 -0.1 0.5(1.5) 5(4.5) -0.5 0.5 3(3.7) 7(6.3) -0.5 0.5 2(7.3) 15(9.7) -2.6 2.6
Evidential 24(30.9) 47(40.1) -1.7 1.7 1(3.1) 11(8.9) -1.5 1.5 49(63.7) 122(107.3) -2.5 2.5 63(72.5) 105(95.5) -1.6 1.6
Code gloss 13(10.0) 10(13.0) 1.3 -1.3 2(1.0) 2(3.0) 1.1 -1.1 21(19.0) 30(32.0) 0.6 -0.6 23(26.8) 39(35.2) -1 1
Hedge 85(86.6) 114(112.4) -0.3 0.3 2(2.1) 6(5.9) 0 0 77(82.8) 145(139.2) -0.9 0.9 140(142.0)  189(187.0) -0.3 0.3
Booster 21(27.4) 42(35.6) -1.7 1.7 2(2.3) 7(6.7) -0.3 0.3 36(38.4) 67(64.6) -0.5 0.5 36(42.7) 63(56.3) -1.4 1.4
Attitude 35(37.0) 50(48.0) -0.5 0.5 3(1.3) 2(3.7) 1.8 -1.8 19(15.7) 23(26.3) 1.1 -1.1 98(73.8) 73(97.2) 4% -4*
Self-mention 26(20.0) 20(26.0) 1.8 -1.8 1(2.6) 9(7.4) -1.2 1.2 93(90.2) 149(151.8) 0.4 -0.4 52(56.5) 79(74.5) -0.8 0.8
Engagement 29(26.1) 31(33.9) 0.8 -0.8 2(1.0) 2(3.0) 1.1 -1.1 35(31.3) 49(52.7) 0.9 -0.9 51(45.8) 55(60.2) 1.1 -1.1

Notes: O = Observed frequency; E = Expected frequency; ASR = Adjusted Standardized Residual.
p <.0025 (Bonferroni-corrected for 20 cells).
* Indicates significant difference.
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Appendix D3

Distribution of MDMs in Chinese vs. English soft science (original counts, expected frequency and adjusted standardized

residuals)
M1 M2 M3 M4
CH EN CH EN CH EN CH EN CH EN CH EN CH EN CH EN
O (E) 0€ ASR ASR O (E) 0 (E) ASR ASR O (E) 0 (E) ASR ASR 0 (E) O (E) ASR ASR
3(2.7) 14(14.3) 0.2 -0.2 52(60.0) 131(123.0) -1.3 1.3 0.5(0.8) 0.5(1.2) 0.3 -0.3 201(195.1)  197(202.9) 0.6 -0.6
Frame marker 3(5.4) 31(28.6) -1.2 1.2 101(66.5) 102(136.5) 5.5% -5.5% 3(3.7) 6(5.3) -0.6 0.6 120(91.2) 66(94.8) 4.3% -4.3%
Endophoric 3(0.8) 2(4.2) 2.7 -2.7 27(18.3) 29(27.7) 2.5 -2.5 0.5(0.8) 0.5(1.2) 0.3 -0.3 41(32.3) 25(33.7) 2.1 -2.1
Evidential 18(9.4) 41(49.6) 3.4%* -3.4% 27(24.6) 48(50.4) 0.6 -0.6 0.5(0.8) 1(1.2) 0.3 -0.3 499(493.1) 507(512.9) 0.4 -0.4
Code gloss 3(1.6) 7(8.4) 1.2 -1.2 15(11.5) 20(23.5) 1.3 -1.3 1(0.8) 0.5(1.2) 0.3 -0.3 104(84.8) 69(88.2) 3 -3
Hedge 4(7.3) 42(38.7) -1.4 1.4 67(65.5) 133(134.5) 0.2 -0.2 0.5(1.2) 2(1.8) -0.3 0.3 449(473.0) 516(492.0) -1.8 1.8
Booster 5(2.1) 8(10.9) 23 -2.3 169(130.7) 230(268.3) 4.7*% -4.7% 0.5(1.2) 2(1.8) -0.3 0.3 223(188.7) 162(196.3) 3.7*% -3.7*%
Attitude 0.5(1.0) 5(5.0) 0.1 -0.1 14(16.4) 36(33.6) -0.7 0.7 0.5(0.8) 0.5(1.2) 0.3 -0.3 31(45.6) 62(47.4) -3.1 3.1
Self-mention 1(11.4) 71(60.6) -3.8*% 3.8*% 10(54.1) 155(110.9) -7.7*% 7.7*% 0.5(0.8) 1(1.2) 0.3 -0.3 43(99.5) 160(103.5) -8.1% 8.1*
Engagement 12(11.4) 60(60.6) 0.2 -0.2 35(69.5) 177(142.5) -5.4*% 5.4% 0.5(0.8) 1(1.2) 0.3 -0.3 178(185.8) 201(193.2) -0.8 0.8
M5 M6 M7 M8
CH EN CH EN CH EN CH EN CH EN CH EN CH EN CH EN
O (E) O (E) ASR ASR O (E) 0 (E) ASR ASR 0 (E) 0 (E) ASR ASR 0 (E) O (E) ASR ASR
Transition 31(26.2) 41(45.8) 1.3 -1.3 0.5(0.8) 1(1.2) 0.4 -0.4 10(10.6) 55(54.4) -0.2 0.2 40(28.4) 50(61.6) 2.8 -2.8
Frame marker 6(7.3) 14(12.7) -0.6 0.6 1(1.5) 3(2.5) -0.6 0.6 10(6.7) 31(34.3) 1.4 -1.4 41(20.8) 25(45.2) 5.6* -5.6%
Endophoric 3(2.5) 4(4.5) 0.4 -0.4 1(0.8) 0.5(1.2) 0.4 -0.4 7(1.6) 3(8.4) 4.6% -4.6% 4(1.9) 2(4.1) 1.9 -1.9
Evidential 24(17.5) 24(30.5) 2.1 -2.1 0.5(0.8) 1(1.2) 0.4 -0.4 10(9.7) 49(49.3) 0.1 -0.1 33(30.3) 63(65.7) 0.6 -0.6
Code gloss 1(5.1) 13(8.9) -2.3 2.3 0.5(1.1) 2(1.9) -0.2 0.2 1(3.6) 21(18.4) -1.5 1.5 13(11.4) 23(24.6) 0.6 -0.6
Hedge 41(45.8) 85(80.2) -1.1 1.1 0.5(1.1) 2(1.9) -0.2 0.2 14(14.9) 77(76.1) -0.3 0.3 34(54.9) 140(119.1) -3.9% 3.9*
Booster 28(17.8) 21(31.2) 3.2*% -3.2% 2(1.5) 2(2.5) 0.5 -0.5 10(7.5) 36(38.5) 1 -1 10(14.5) 36(31.5) -1.5 1.5
Attitude 10(16.4) 35(28.6) -2.1 21 0.5(1.5) 3(2.5) -0.6 0.6 10(4.7) 19(24.3) 2.7 -2.7 61(50.2) 98(108.8) 21 -2.1
Self-mention 6(11.6) 26(20.4) -2.1 2.1 0.5(0.8) 1(1.2) 0.4 -0.4 0.5(15.1) 93(78.6) -4.4% 4.4% 0.5(16.7) 52(36.3) -4.8% 4.8%
Engagement 17(16.7) 29(29.3) 0.1 -0.1 0.5(1.1) 2(1.9) -0.2 0.2 9(7.2) 35(36.8) 0.8 -0.8 12(19.9) 51(43.1) -2.2 2.2

Notes: O = Observed frequency; E = Expected frequency; ASR = Adjusted Standardized Residual.
p <.0025 (Bonferroni-corrected for 20 cells).
* Indicates significant difference.
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Appendix D4

Distribution of MDMs in Chinese vs. English hard science (original counts, expected frequency and adjusted standardized

residuals)
M1 M2 M3 M4
CH EN CH EN CH EN CH EN CH EN CH EN CH EN CH EN
O (E) O (E) ASR ASR O (E) 0 (E) ASR ASR O (E) 0 (E) ASR ASR 0 (E) O (E) ASR ASR
14(13.3) 29(29.7) 0.2 -0.2 43(46.9) 74(70.1) -0.8 0.8 2(2.3) 0.5(0.7) -0.4 0.4 72(43.8) 36(64.2) 5.7* -5.7*
Frame marker 18(18.0) 40(40.0) 0 0 31(32.1) 49(47.9) -0.2 0.2 4(3.8) 0.5(1.2) 0.2 -0.2 33(62.5) 121(91.5) -5% 5%
Endophoric 15(13.6) 29(30.4) 0.5 -0.5 137(86.5) 79(129.5) 7.7* -7.7% 7(6.0) 0.5(2.0) 0.9 -0.9 112(56.0) 26(82.0) 10% -10*
Evidential 55(37.8) 67(84.2) 3.8* -3.8% 31(30.8) 46(46.2) 0 0 -2.3 0.5(0.7) -0.4 0.4 182(88.1) 35(128.9) 13.7* -13.7*
Code gloss 7(5.6) 11(12.4) 0.7 -0.7 12(9.6) 12(14.4) 1 -1 3(3.0) 0.5(1.0) 0 0 35(138.4) 306(202.6) -12.4* 12.4*
Hedge 24(27.5) 65(61.5) -0.9 0.9 98(82.9) 109(124.1) 2.3 -2.3 4(3.8) 0.5(1.2) 0.2 -0.2 211(245.6) 394(359.4) -3.3*% 3.3*%
Booster 10(6.2) 10(13.8) 1.9 -1.9 54(84.1) 156(125.9) -4.6% 4.6% 5(4.5) 0.5(1.5) 0.5 -0.5 97(86.0) 115(126.0) 1.6 -1.6
Attitude 3(3.7) 9(8.3) -0.5 0.5 3(9.2) 20(13.8) -2.7 2.7 0.5(1.5) 0.5(0.5) -0.9 0.9 13(35.3) 74(51.7) -5% 5%
Self-mention 9(31.6) 93(70.4) -5.3*% 5.3*% 2(40.1) 98(59.9) -8.1*% 8.1* 1(1.5) 0.5(0.5) -0.9 0.9 5(51.5) 122(75.5) -8.7% 8.7*
Engagement 40(37.8) 82(84.2) 0.5 -0.5 93(81.7) 111(122.3) 1.8 -1.8 2(2.3) 0.5(0.7) -0.4 0.4 163(115.7) 122(169.3) 6.1* -6.1%
M5 M6 M7 M8
CH EN CH EN CH EN CH EN CH EN CH EN CH EN CH EN
O (E) O (E) ASR ASR O (E) 0 (E) ASR ASR 0 (E) O (E) ASR ASR O (E) O (E) ASR ASR
Transition 19(12,5) 48(54.5) 2.2 -2.2 2(0.9) 2(3.1) 1.3 -1.3 5(3.0) 70(72.0) 1.3 -1.3 20(18.2) 69(70.8) 0.5 -0.5
Frame marker 3(2.8) 12(12.2) 0.2 -0.2 3(2.1) 6(6.9) 0.7 -0.7 5(1.9) 43(46.1) 24 -2.4 30(11.1) 24(42.9) 6.6* -6.6*
Endophoric 7(2.2) 5(9.8) 3.6* -3.6% 0.5(1.4) 5(4.6) -0.4 0.4 3(0.4) 7(9.6) 4.3% -4.3% 9(4.9) 15(19.1) 21 -2.1
Evidential 4(9.5) 47(41.5) -2.1 21 2(3.1) 11(9.9) -0.8 0.8 1(4.9) 122(118.1) -2 2 12(23.9) 105(93.1) -2.9 2.9
Code gloss 0.5(2.1) 10(8.9) -0.8 0.8 0.5(0.7) 2(2.3) 0.4 -0.4 1(1.2) 30(29.8) -0.2 0.2 9(9.8) 39(38.2) -0.3 0.3
Hedge 18(24.6) 114(107.4) -1.8 1.8 3(2.1) 6(6.9) 0.7 -0.7 7(6.0) 145(146.00) 0.5 -0.5 49(48.7) 189(189.3) 0.1 -0.1
Booster 12(10.1) 42(43.9) 0.7 -0.7 1(1.9) 7(6.1) -0.8 0.8 0.5(2.7) 67(65.3) -1.1 1.1 9(14.7) 63(57.3) -1.7 1.7
Attitude 6(10.5) 50(45.5) -1.6 1.6 1(0.7) 2(2.3) 0.4 -0.4 3(1.0) 23(25.0) 2 -2 28(20.7) 73(80.3) 1.9 -1.9
Self-mention 3(4.3) 20(18.7) -0.7 0.7 1(2.4) 9(7.6) -1.1 1.1 2(6.0) 149(145.0) -1.9 1.9 4(17.0) 79(66.0) 3.7* -3.7%
Engagement 14(8.4) 31(36.6) 2.3 -2.3 1(0.7) 2(2.3) 0.4 -0.4 1(2.0) 49(48.0) -0.7 0.7 13(13.9) 55(54.1) -0.3 0.3

Notes: O = Observed frequency; E = Expected frequency; ASR = Adjusted Standardized Residual.
p <.0025 (Bonferroni-corrected for 20 cells).
* Indicates significant difference.
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