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Abstract: Although epistemic stance in academic discourse has been extensively researched
in linguistics, relatively little is known about diachronic change and variation in its expression
across disciplines, and still less about the grant proposal abstract, a genre produced under strong
promotional pressure. The present paper addresses this gap by testing whether the widely report-
ed trend towards research “hype” is reflected in the epistemic stance of grant proposal abstracts
and, if so, whether it is uniform across disciplines. We examined three groups of epistemic stance
expressions (hedges, boosters, and modal auxiliaries) in a 99.4-million-word corpus of openly
available abstracts of successful NSF grant proposals representing seven disciplinary groups (bi-
ological sciences, computer and information science, engineering, geosciences, mathematical and
physical sciences, social, behavioral and economic sciences, and education) and spanning the pe-
riod 1987-2024. Using Kendall’s tau and linear regression, complemented by autocorrelation di-
agnostics, we established whether there is a consistent upward or downward trend in the incidence
of these features in each discipline over time and estimated the size of the differences. The results
complicate the picture drawn by existing discipline-specific studies of epistemic stance. Contrary
to the upward trend observed in medical research abstracts, the frequency of boosters decreases
consistently across four disciplines and in the corpus overall; the frequency of hedges follows a
comparable downward trajectory, and modal auxiliaries decline overall, a trend accounted for
largely by the high-frequency future marker will, though one that falls short of our consistency
criterion, while individual modals move in opposite directions. These findings suggest that trends
in the expression of epistemic stance are highly dependent on discipline and genre, and that the
assumption that the language of research is becoming uniformly less cautious and more promo-
tional merits comprehensive, cross-disciplinary empirical examination. The study contributes to
ESP research by demonstrating that the promotionalisation of academic writing does not operate
uniformly across professional genres and disciplines.

Keywords: epistemic stance, disciplinary variation, English for Specific Purposes, grant
proposal abstracts, diachronic corpus linguistics, hedges and boosters, promotional language, ac-
ademic discourse.
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1. INTRODUCTION

The importance of the research abstract as a genre has long been recognised. Abstracts are
expected to provide accurate summaries of full papers or projects, yet they are also widely re-
produced across bibliographic databases, institutional repositories, and funding agencies’ portals,
making them a common first point of contact between readers and research (Swales & Feak, 2009;
Tseng, 2011). With the volume of scientific literature constantly growing, researchers increasingly
rely on abstracts not only when selecting relevant work but also when navigating the broader land-
scape of academic knowledge production (Bondi & Lorés Sanz, 2014; Egbert & Plonsky, 2015;
Kaplan et al., 1994; Melander et al., 1997).

Contrary to the view that abstracts are brief, dispassionate descriptions wholly defined by the
Introduction — Methods — Results — Conclusions move structure, a substantial strand of research
literature argues that abstracts are uniquely promotional: they need to “hook the reader” (Hyland &
Tse, 2005) and present the research they represent as interesting, significant, and worthy of atten-
tion (Bordignon et al., 2021; Jiang & Qiu, 2022; Martin & Burgess, 2024; Martin & Leon Pérez,
2024). This promotional function plays an important role in grant proposal abstracts in particular.
Most applications for public research funding face strong competition (Arora-Jonsson et al., 2023),
so applicants have powerful incentives to make their proposals stand out, and self-promotion has
been identified as a defining generic property of grant proposals (Connor & Mauranen, 1999; Feng,
2008). As a result, grant proposal abstracts sit at the intersection of two broad tendencies in con-
temporary academic discourse: the increasing promotionalisation of research writing in general,
and the distinctive rhetorical pressures of the grant genre in particular.

Epistemic stance, defined as the expression of “attitudes, feelings, judgments, or commitment
concerning the propositional content of a message” (Biber & Finegan, 1989, p. 93), reflects how pro-
motional an academic text is. In research writing, epistemic stance positions authors in relation to their
claims, their audiences, and their disciplinary communities in many divergent ways (Hyland, 2005).
Because epistemic stance expressions have the power to make a statement sound more certain and
confident, or conversely more tentative and cautious, the language of epistemic stance is intimately
bound up with the dynamics of research promotion. Increased hyping of research over time would
imply a higher incidence of certainty-expressing features such as boosters and a lower incidence of
caution-expressing features such as hedges, while a retreat from hype would predict the reverse.

The purpose of this paper is to examine changes over time in the frequency of a set of epistem-
ic stance expressions in a large diachronic corpus of NSF grant proposal abstracts, and to assess
whether those changes vary across academic disciplines. More specifically, by looking at epis-
temic stance features in a 99.4-million-word corpus spanning 1987-2024 and representing seven
disciplinary groups, we seek to test whether the claim that “there is a growing tendency for authors
to hype their research” (Millar et al., 2020, p. 53) applies to grant proposal abstracts across disci-
plines. The paper asks whether trends in the frequency of boosters, hedges, and modal auxiliaries
can actually be observed in this genre, and whether those trends are uniform and show systematic
disciplinary variation.
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2. THEORETICAL BACKGROUND

2.1. Rise of promotional language in academic writing

Promotional features, broadly defined as “linguistic choices that seek to change or affect the
opinions or behaviours of an audience in terms of positively assessing the research contribution”
(Martin & Leon Pérez, 2014, p. 1), are pervasive in contemporary research writing. Linguists have
noted increasing “promotionalism” (Berkenkotter & Huckin, 1995; Thompson, 2016), “boost-
erism” (Swales, 2004), and “marketization” (Fairclough, 1993; Hyland, 2009) across academic
genres. What drives these tendencies is, arguably, the extent to which researchers depend on pub-
lishing in competitive journals and winning research grants: both activities imply promoting one’s
own work in order to convince reviewers of its value and make it stand out against a background
of constantly increasing output (Hyland, 2015; Lillis & Curry, 2010). Self-promotion in research
writing has also been explained as a consequence of the “colonization” of academic genres by ad-
vertising discourse (Bhatia, 2005) and as a response to the specific attention economy of academic
publishing, in which “papers are products competing for readers’ limited attention in a context of
massively greater competition” (Hyland, 2023, p. 2).

Empirical studies confirm that promotional language is not only widespread but has increased
substantially over recent decades. Millar et al. (2023) report that the use of promotional adjectives
in medical journal abstracts from 1985 to 2020 increased on average by more than 1,400%, while
Hyland and Jiang (2021) find that the use of hyping words in research articles across four disci-
plines almost doubled between 1965 and 2015, with hard sciences showing the sharpest increases.
These trends are particularly evident in the abstract genre. Martin and Leon Pérez (2024) docu-
ment a consistent rise in promotional communicative functions in medical research abstracts over
an 80-year period, and Millar et al. (2022) establish comparable patterns in NIH grant proposal
abstracts. Together, this body of evidence suggests that the promotionalisation of research writing
is not a local or discipline-specific phenomenon but a broad tendency characterising academic
discourse across a wide range of genres and fields.

2.2. Epistemic stance: hedges, boosters, and modals

Promotional tendencies in academic writing are realised through a variety of linguistic re-
sources, of which epistemic stance expressions are among the most studied. Stance is a central
interpersonal dimension of academic discourse, realised through linguistic resources that express
authors’ degrees of commitment, evaluation, and alignment with readers (Hyland, 2005). Within
this broader perspective, hedges and boosters constitute key stance markers: hedges allow writers
to present claims as tentative and open to negotiation, whereas boosters signal confidence and em-
phasise the strength or certainty of propositions (Hyland, 1998). Modal auxiliaries cut across this
distinction and can perform both hedging and boosting functions depending on the item and con-
text, with verbs like might and could typically expressing epistemic tentativeness and must and will
expressing strong commitment. Modal verbs are, however, functionally heterogeneous: alongside
narrowly epistemic uses (e.g., might and may signalling possibility), they routinely carry deontic
meanings of obligation or expectation (e.g., should, must) and dynamic meanings of ability or
capacity (e.g., can, could). Following Biber and Finegan’s (1989) broad conception of stance and
Millar and Batalo’s (2026) treatment of the modal system as a whole, we adopt a broad construal
of stance rather than restricting the analysis to narrowly epistemic uses: in the persuasive genre
of the grant abstract, the deontic projection of expected outcomes and the dynamic projection of

116 [nckypc npodeccnoHanbHom KommyHukauum Ne8-3, 2026



Original article Dmitriy S. Tulyakov

research capability are themselves rhetorically meaningful stance resources rather than noise to be
excluded (see Section 3.2).

Corpus-based studies have consistently shown that writers deploy these stance resources not
only to encode epistemic meanings but also to position themselves in relation to disciplinary norms
and to construct a credible authorial identity (Hyland, 1998; Wang & Zeng, 2021). The promotional
dimension of boosters in particular connects epistemic stance directly to the question of research
hype: boosters such as demonstrate, prove, clear, and obvious are among the features most common-
ly identified in studies of promotional language in academic writing (Hyland & Jiang, 2021; Millar et
al., 2022). At the same time, the behaviour of hedges under conditions of increasing promotionalism
is less straightforward: if the language of research is becoming simultaneously more assertive and
less cautious, one would expect booster frequencies to rise while hedge frequencies fall.

2.3. Disciplinary variation

The use of promotional language and epistemic stance in research writing is not uniform but
shows substantial disciplinary variation. Hyland and Jiang (2021) find that the increase in hyping
vocabulary is most pronounced in biological sciences and considerably less dramatic in soft disci-
plines such as sociology. At the same time, the specific lexical resources through which promotion
is realised differ across fields: writing in hard sciences tends to favour adjectives promoting nov-
elty and originality, while soft-discipline writing tends to foreground contribution and utility (Hy-
land & Jiang, 2024). In terms of epistemic stance more broadly, Hyland and Jiang (2016) observe
that stance frequencies are increasing in the sciences while falling in the soft fields, pointing to a
divergence in disciplinary trajectories rather than a single global trend. Such findings underscore
the importance of disaggregating disciplinary data rather than treating “academic discourse” as a
monolithic object of study.

A number of studies have also shown that disciplinary variation in promotional language and
stance is genre-sensitive, meaning that the same discipline may exhibit different patterns in dif-
ferent text types (Xie & Mi, 2023). Grant proposal abstracts are a genre with distinctive rhetorical
characteristics — they address programme officers rather than a broad research community, they
are written to secure funding rather than to report completed work, and they are produced under
conditions of direct institutional competition — and these characteristics may shape stance use in
ways that differ from published research abstracts or full papers.

2.4. Diachronic change

Although much of the existing work on promotional language and epistemic stance is synchronic,
a smaller body of research examines change over time. Hyland and Jiang (2016) provide a diachronic
analysis of stance in research articles across four disciplines from 1965 to 2015, finding that while
booster use increases in the sciences, hedge frequency shows a more complex and discipline-differ-
entiated picture. Millar et al. (2022, 2023) offer the most directly relevant precedent: examining NIH
grant proposal abstracts and the corresponding published research abstracts from 1985 to 2020, they
find consistent growth in promotional adjective use across both genres. These studies demonstrate
the value of diachronic corpus methods for identifying trends that would be invisible in a snapshot
analysis. Crucially, however, no study to date has examined diachronic change in epistemic stance
across a multi-disciplinary corpus of grant proposal abstracts spanning a relatively long period.

Recent diachronic work on other genres makes this gap more precise. Yao et al. (2023) trace
a significant decline in uncertainty-marking hedges in Science research articles over twenty-five
years and interpret it not as a retreat from promotion but as an implicit promotional strategy — a
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reduction of uncertainty that aligns with rising linguistic positivity. In parallel, a growing body
of research documents diachronic change in authorial self-mention: Wang and Hu (2023) report
discipline-shaped shifts in how authors refer to themselves in research articles across five decades,
and Abdeljaoued (2026) finds that, in doctoral theses, declining hedging is accompanied by a sub-
stantial increase in self-mention — a form of authorial presence that can itself perform evaluative
and promotional work. Taken together, these studies suggest that a fall in one stance resource need
not signal a fall in promotion overall, since promotional force may be redistributed across other
channels such as self-mention, positive lexis, or framing. What remains unknown, and what the
present study addresses, is whether and how these dynamics play out in a multi-disciplinary corpus
of grant proposal abstracts spanning a long period.

The present study addresses this gap. By examining three categories of epistemic stance fea-
tures (modal auxiliaries, hedges, and boosters) in a 99.4-million-word corpus of NSF grant pro-
posal abstracts over a 38-year period (1987-2024 inclusive), it contributes to the growing body
of diachronic research on evaluative and promotional language in academic writing, while also
providing what is to our knowledge the first systematic multi-disciplinary account of long-term
change in epistemic stance in the grant proposal abstract genre.

3. MATERIAL AND METHODS

3.1. Corpus

For this study, we used openly available abstracts of winning grant proposals submitted to the
US National Science Foundation (NSF), one of the largest public research funders in the US, in
the years from 1987 to 2024. The choice of 1987 as the starting year is explained by data incon-
sistencies and a highly uneven number of abstracts from different disciplines available on the NSF
website for years prior to this date.

The corpus represents abstracts of all winning research grant proposals submitted to seven
major NSF Directorates responsible for allocating public funds to research: the Directorate for Bi-
ological Sciences (BIO), the Directorate for Computer and Information Science and Engineering
(CSE), the Directorate for Engineering (ENG), the Directorate for Geosciences (GEO), the Direc-
torate for Mathematical and Physical Sciences (MPS), the Directorate for Social, Behavioral and
Economic Sciences (SBE), and the Directorate for STEM Education (EDU).

The abstracts were retrieved from the NSF portal and then processed using a custom Python
script that converted the original JSON files into plain text files, filtered research grants only, re-
moved duplicate abstracts, and cleaned the data of HTML artefacts. Table 1 provides summary
information about word counts for each of these subcorpora and the total word count of the NSF
corpus (also see Appendix C).

Table 1. Word counts (million words), number of files, and median number
of abstracts per year for the NSF corpus

(Sub)corpus Word count (M) No. of files Median abstracts/yr
BIO 14.4 45742 1252
CSE 12.3 41729 1127
EDU 9.2 32025 833
ENG 15.5 49745 1276
GEO 13.9 47053 1266
MPS 233 78458 2076
SBE 10.8 31339 850
NSF Total 99.4 326091 8581
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3.2. Feature selection

Modal auxiliaries, hedges, and boosters are essential categories of stance expressions (Gray &
Biber, 2014; Hyland, 2005) that have been applied to a wide variety of genres of academic writing
(Hyland, 1998; Hyland & Jiang, 2016; Loi & Lim, 2019; Millar et al., 2022; Takimoto, 2015). Each
such study depends on the selection of stance expressions that are to be included in the analysis.

Following Millar and Batalo (2026), who analysed epistemic stance in abstracts of medical
research papers, we searched the corpora for three groups of epistemic stance features: modal aux-
iliaries (e.g., might, could, 10 items total), hedges (e.g., possible, apparently; 69 items total), and
boosters (e.g., obvious, prove, 57 items total; see Appendices A and B).

We adopted Millar and Batalo’s (2026) feature set for three main reasons. First, their selection
of stance markers appears quite comprehensive, and the hedging and boosting expressions in their
list display a low degree of ambiguity. Second, using this selection of features ensures comparabil-
ity of the results. Third, in contrast to stance and promotional features considered by Hyland and
Jiang (2024), Millar and Batalo’s list is openly available to other researchers.

Because the appropriateness of a pre-defined feature set cannot be taken for granted, we took
steps to examine the provenance of this list and validate it for the present genre. Millar and Batalo’s
(2026) inventory was predominantly derived from the stance features in the appendix of Hyland
(2005): modal auxiliary verbs, epistemic adverbs and adjectives, epistemic verbs, and multi-word
phrases categorised as hedges and boosters. To this base they added a number of further features
identified in their data and four modal verbs not in the original list, so that the inventory contained
all core modal auxiliaries, and they combined inflectional variants of the same verb under a single
headword while keeping related forms with distinct evaluative meanings (e.g., apparent vs. ap-
parently) separate. Their compilation was accompanied by a disambiguation procedure: for each
feature, a minimum of 200 instances were inspected for errors, searches were designed to separate
epistemic uses from homographs (e.g., may the verb vs. the proper noun), and features showing
consistent trends were further checked through concordance lines and collocations. We adopt-
ed this list because it is theoretically grounded in Hyland (2005), comparatively comprehensive,
openly available, and compiled with a disambiguation procedure.

Three clarifications follow from this design. First, the three categories are mutually exclusive:
the ten modal auxiliaries form a closed, discrete set (can, could, may, might, must, ought, shall,
should, will, would) that does not overlap with the hedge or booster lists, so a modal is counted
once, as a modal, and is never double-counted as a hedge or a booster (Appendix A). Second,
modal auxiliaries are analysed as a separate category, rather than as distributed across hedges
and boosters, because they cut across the certainty-tentativeness distinction and, as Millar and
Batalo (2026) argue, changes in any one modal are best interpreted against the behaviour of the
modal system as a whole; their high frequency and functional saliency make the system itself a
unit of analysis. Third, as noted in Section 2.2, modal verbs span epistemic, deontic, and dynamic
meanings; we therefore treat them as markers of stance broadly construed rather than of narrowly
epistemic commitment, on the grounds that the projection of expected outcomes (deontic) and of
research capability (dynamic) are themselves central rhetorical moves in the grant abstract.

Finally, to guard against importing items that do not function as stance markers in this register,
we carried out two genre-validation checks reported in the supplementary materials (Appendices
E and H). We first computed the raw and normalised frequencies of items whose function in im-
personal grant abstracts might be questioned, including first-person hedges (from the perspective,
in my opinion, in my view, to our knowledge), illocutionary verbs (claim, argue, postulate), and
multifunctional boosters (believe, demonstrate, establish, evidence, find, highlight, realize, reveal,
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show, think). First-person hedges occur at negligible frequencies, consistent with the impersonal
style of the genre, and were retained only for comparability with Millar and Batalo (2026). We
then examined a stratified random sample of concordance lines (see Section 3.3) to confirm that
the items driving the reported trends function as stance markers rather than as, for example, purely
procedural reporting verbs, and we cross-referenced the categorisations in Appendix A against
these examples. As a robustness check, we additionally re-estimated the category-level trends with
the most multifunctional items removed (sensitivity analysis reported in Appendix F).

3.3. Statistical analysis

Using a custom Python script, we calculated relative frequencies (normalised per million
words) of all items belonging to each epistemic stance category in each subcorpus for each year
in the period from 1987 to 2024. We then used several statistical measures to establish whether
changes in the frequency of epistemic stance features in different subcorpora over the years amount
to a consistent trend. To determine the direction and consistency of change, we used Kendall’s tau
(rank-order correlation; Hilpert & Gries, 2009). To estimate the size of the effect and the proportion
of variance explained by time, we used linear regression, reporting the regression coefficient beta
and the coefficient of determination R? (Millar & Batalo, 2026). Statistical significance thresholds
follow the standard asterisk notation: *** =p < 0.001; ** =p <0.01; * =p < 0.05; ns =p > 0.05.
In Tables 2-5, the asterisks next to a tau refer to the p-value of the Kendall test and those next to
the beta refer to the p-value of the regression coefficient; the two tests are reported independently,
and their significance levels may differ for the same row.

Following Hilpert and Gries (2009), we interpret these metrics as follows. Kendall’s tau over
0.4 (or under —0.4) indicates a consistent trend, with values approaching 1 (or —1) suggesting the
highest consistency. The regression coefficient beta estimates the average effect size of the change
over the years expressed in normalised frequency units (“the frequency of expression x decreased
by about y words per million each year over the period”). The coefficient of determination R? es-
timates how much of the change in frequencies of stance expression, proportionately, is explained
by the passage of time; the closer the value is to 1, the more we can be sure that this is a solid
diachronic trend rather than a chance fluctuation.

Because annual frequency counts in a diachronic corpus may exhibit temporal autocorrelation,
we do not rely on R? alone as a criterion of significance: for each consistent trend we additionally
inspected the regression residuals for serial dependence using the Durbin-Watson statistic, and
we report the regression p-values and 95% confidence intervals for each beta coefficient along-
side these diagnostics in Appendix D. Annual token counts for every subcorpus, which allow the
normalised frequencies to be related to the underlying corpus size and the influence of exogenous
shocks (e.g., the 2008 financial crisis and the 2020 pandemic) to be assessed, are provided in Ap-
pendix C.

4. RESULTS

4.1. Overall trends in the NSF corpus
Table 2 shows the results of trend analysis for the three categories of epistemic stance fea-
tures in the NSF corpus overall. Hereafter, frequency numbers refer to normalised values (words

per million) and the asterisk notation is used to indicate statistical significance: *** =p < 0.001;
¥ =p<0.01; *=p<0.05;ns=p>0.05.

120 [unckypc npodeccnoHanbHom KommyHuKaumm Ne8-3, 2026
ypc np Y|



Original article Dmitriy S. Tulyakov

The frequencies in Table 2 equal the sums of the item-level means reported in Appendix E;
tau, beta and R? are as reported in Appendix D.

Table 2. NSF trend analysis (overall corpus)

Category Frequency Tau Beta R?
Modals 18,653 —(.35%* —50.67*** 0.40
Boosters 1,927 —0.66%** —12.29%%* 0.62
Hedges 3,162 —(.5]%** —18.67*** 0.50

Boosters and hedges follow a similar pattern, with boosters showing the more consistent
downward trend of the two (tau —0.66 against —0.51), but the annual decrease is larger for hedges.
Modal auxiliaries also show an overall decline, a trend carried almost entirely by the high-frequen-
cy form will. However, the decline in modals does not meet the consistency criterion adopted (its
tau of —0.35 is below the [tau| > 0.4 threshold, as is the tau of will, —0.29). The overall decline in
modals is therefore a robust effect-size finding rather than a consistent trend and should be treated
as such.

4.2. Disciplinary trends

Table 3 shows the trends identified in the disciplinary subcorpora, including only those that
are consistent (tau > 0.4 or tau < —0.4) and statistically significant (p < 0.01) — for details, see Ap-
pendix D.

Table 3. Disciplinary trend analysis (significant trends only)

Subcorpus Category Frequency Tau Beta R?
BIO Boosters 1,920 —0.76%** =27 A3¥** 0.84
BIO Hedges 3,337 —().72%** —33.89%** 0.80
SBE Hedges 4,487 —0.60%** —40.69%*** 0.60
GEO Boosters 1,680 —(.58*** —14.86%** 0.55
SBE Boosters 2,569 —(.57*** —22 . 43%%* 0.58
MPS Modals 17,656 —(.53%** —145.3]%** 0.60
GEO Hedges 3,346 —(.43%** —15.55%** 0.38
CSE Boosters 1,848 —0.4]%** —11.27%%* 0.32
EDU Boosters 1,530 +0.48%** +18.25%** 0.46

Six of the seven disciplines are characterized by at least one consistent, statistically signif-
icant trend in the use of epistemic stance expressions; only engineering (ENG) shows no dis-
ciplinary trend that meets the inclusion criteria. Most disciplinary trends concern the same cat-
egories that show trends in the corpus as a whole: consistent downward trends in the use of
boosters and hedges in BIO, SBE, and GEO, a downward trend in the use of modal verbs in
the mathematical and physical sciences (MPS), and a downward trend in the use of boosters in
computer and information science (CSE). The only upward trend strong enough to meet these
criteria is an increase of approximately 18 words per million per year in the use of boosters
in education (EDU).

Engineering is not, however, without a diachronic movement: its hedges fall at 14.59 words
per million per year (tau —0.39, p < 0.001), narrowly below the consistency threshold, and its flat
booster series hides a decline that becomes significant once multifunctional items are removed
(Appendix F; see Section 5.4).
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4.3. Individual epistemic expressions

A look at epistemic stance expressions rather than categories suggests that expressions of all
kinds show consistent trends in many disciplines and in the whole corpus (Table 4, Appendix E).
Tables 4 and 5 include only those (expression x corpus) pairs in which the item is encountered in at
least half of the 38 years; items present in fewer years cannot support a rank-order estimate, since
their annual series consist largely of tied zero values, and Appendix E marks them accordingly.

Table 4. Top 10 epistemic stance expressions with the most consistent downward trend

Expression Corpus Category  Frequency Tau Beta R?
should NSF Modal 335 —(.94%** —14.53%** 0.96
should BIO Modal 385 —0.90%** —19.92%** 0.92
should ENG Modal 282 —(.88%** —14.28%** 0.87

probably NSF Hedge 17 —0.87*** —1.10%** 0.92
should SBE Modal 535 —0.86%** —25.92%** 0.79
possible NSF Hedge 400 —0.86%** —8.42%** 0.93
should GEO Modal 310 —(.85%** —14.38%** 0.94
very NSF Booster 459 —(.84%*** —10.07*** 0.84
possible ENG Hedge 362 —(.83%** =9, 11%** 0.87
very SBE Booster 380 —0.83%** —13.54%** 0.82

The decrease in should emerges as the most pronounced downward trend, appearing consist-
ently across the full corpus and in every one of the seven disciplinary subcorpora. Other notable
downward trends involve the hedge possible and the booster very.

Table 5 presents the ten expressions with the most consistent upward trends, comprising five
boosters, four hedges, and one modal (also see Appendix E). The largest increase is the booster
evidence in the education subcorpus (EDU), which rises at approximately 31 words per million per
year. The boosters highlight and realize show the strongest upward tendencies overall, particularly
in the mathematical and physical sciences (MPS). Among high-frequency items, the modal can
also rises steadily at the corpus level (tau +0.70, about +23 words per million per year), mirroring
the decline of should.

Table 5. Top 10 epistemic stance expressions with the most consistent upward trend

Expression Corpus Category Frequency Tau Beta R?
highlight NSF Booster 25 +0.84*** +1.02%** 0.92
realize MPS Booster 30 +0.82%** +1.74%** 0.85
realize NSF Booster 31 +0.81%** +1.30%** 0.90
evidence EDU Booster 387 +0.78%** +30.627%*** 0.78
broadly GEO Hedge 68 +0.77*** +3.50%*** 0.85
often CSE Hedge 380 +0.76%** +8.08%** 0.81
highlight MPS Booster 22 +0.75%** +0.99%** 0.82
broadly NSF Hedge 91 +0.75%** +4.44%* 0.85
could MPS Modal 302 +0.75%** +5.58%** 0.85
broadly SBE Hedge 123 +0.74%%* +5.79%%* 0.81

5. DISCUSSION
The present study set out to test whether the widely reported trend towards increasing promo-
tionalisation in academic discourse is found in NSF grant proposal abstracts. Rather than showing

a unidirectional increase in assertiveness, the results reveal a parallel decline in both boosters and
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hedges, together with an aggregate decline in modal auxiliaries that is carried by the high-frequen-
cy future marker will rather than by any uniform epistemic shift, and that is an effect-size rather
than a consistency finding (see Section 4.1). These findings call for a re-examination of how epis-
temic stance functions in grant proposal abstracts and how it relates to broader claims about the
“hype” in research writing.

5.1. Beyond the hype hypothesis: Convergence rather than polarisation

The results show that epistemic stance in grant abstracts does not appear to be evolving to-
wards greater certainty at the expense of caution, as might be predicted by the promotionalisation
literature (e.g., Hyland & Jiang, 2021; Millar et al., 2022). Instead, the simultaneous downward
trends in boosters and hedges suggest a process of convergence.

The concordance data illustrate that earlier abstracts rely heavily on explicit lexical signalling
of both certainty and tentativeness. On the boosting side, such items as clearly, obvious, indeed,
and prove are used to foreground importance and epistemic confidence (e.g., “these studies will
clearly set the stage for significant future work”; “the implications ... are obvious”). At the same
time, these texts are densely hedged with items such as appear, likely, possible, and suggest, which
temper claims and align them with disciplinary expectations of caution (e.g., “results are likely to
be useful”; “data suggest microtubules may regulate...”).

This coexistence reflects the dual interpersonal function of stance (Hyland, 1998, 2005), a
balancing of persuasion and defensibility. The diachronic reduction of both types of markers thus
might indicate not a shift towards one pole but a reduced reliance on overt stance marking alto-
gether. We advance the convergence of boosters and hedges as a hypothesis rather than an es-
tablished finding. Writers may be increasingly relying on other forms of evaluation to establish
credibility. Existing diachronic accounts of stance in academic writing suggest a redistribution,
in which research promotion and self-positioning migrate from single-word hedges and boosters
towards other channels such as evaluative framing and promotional lexis; in other genres this
redistribution has been observed to include rising first-person self-mention (Abdeljaoued, 2026;
Biber & Finegan, 1989; Wang & Hu, 2023; Yao et al., 2023).

As preliminary support, Appendix G reports diachronic counts of self-mention markers and
promotional adjectives. Promotional adjectives (e.g., novel, innovative, significant) rise visibly
and consistently in most disciplines; first-person self-mention, by contrast, shows no consistent
overall trend in this genre: it rose through the 1990s, peaked around 2001, and has since fallen
back, ending only modestly above its 1987 level and well below that peak. This pattern suggests
that in NSF abstracts promotional rhetoric is often expressed through evaluative lexis rather than
boosters, a genre-specific qualification of the self-mention findings cited above. We, however, still
treat this account as provisional, because the observed decline may be attributed to alternative
explanations that our present design cannot exclude (for example, to a drift towards multi-word
epistemic expressions not included in the feature list, or to shifts in editorial or formatting conven-
tions); we return to these in the Limitations section.

This interpretation could explain the present findings in the context of broader literature on
promotional features of academic texts. With rare exceptions, studies documenting increased
“hype” have typically focused on evaluative lexical items (e.g., promotional adjectives, such as
“innovative” or “groundbreaking”) rather than on epistemic stance expression per se (Hyland
& Jiang, 2021; Millar et al., 2023). It is therefore possible that promotionalisation is occurring
through different linguistic channels, while epistemic stance marking becomes more restrained.
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5.2. Shifts within stance categories

A closer look at individual items suggests that the observed decline at the category level
masks important functional shifts within categories. Not all hedges and boosters behave alike:
some decrease sharply (e.g., possible, very, should), while others increase (e.g., often, potential-
ly, highlight, realize). We therefore treat the category-level decline as a first-order finding that is
qualified, but not overturned, by these item-level dynamics: the aggregate downward trend is the
net result of heterogeneous item trajectories. Several rising items (for instance, often and broadly
among the hedges and highlight and realize among the boosters) perform scope-limiting or con-
tribution-signalling functions rather than the certainty- or uncertainty-marking functions of the
items that decline most steeply. The sensitivity analysis reported in Appendix F demonstrated that
the category-level trends remain consistent in direction and significance when the most multifunc-
tional items are removed in fourteen of the sixteen category/discipline combinations tested, which
suggests that the first-order finding is robust to these item-level complications. The two exceptions
concern boosters in EDU: the trend reverses from +18.25 to —7.07, and in ENG a non-significant
decline of —3.99 becomes a significant one of —15.76. We return to both in Section 5.5.

The concordance evidence indicates that rising hedging items tend to perform different dis-
course functions from those declining. For example, traditional epistemic hedges such as possible
and probably, which signal uncertainty, contrast with increases in items like often and broadly,
which concern distribution, scope, or generalisation rather than doubt.

A similar pattern can be observed among boosters. Early abstracts frequently rely on high-cer-
tainty boosters such as prove, clear, and obvious, often in evaluative statements about the signif-
icance of the research. By contrast, items showing upward trends (e.g., highlight, realize) tend to
foreground contribution or potential without making strong epistemic claims. For instance, “the
conference will highlight exciting developments” promotes importance, but does not assert epis-
temic certainty in the same way as “this work will prove...”

5.3. Modal auxiliaries: Obligation to potential

Modal auxiliaries present a different picture, with an overall decline carried almost entirely by
the high-frequency future marker wil/, alongside sizeable changes at the level of individual forms,
most notably should and can. As noted in Section 4.1, neither the category as a whole, nor will
individually, meets our consistency criterion, so the aggregate trend is best read as an effect size
trend. Other item-level trends are, by contrast, among the most consistent in the corpus: should
falls at tau —0.94 and can rises at tau +0.70.

In the concordance data, should is commonly used in earlier abstracts to express expected out-
comes or normative evaluations, as in “these studies should provide insights...” This usage frames
claims in terms of anticipated success or desirability. By contrast, can typically refers to capacity
and possibility, often in terms of practical application or methodology, as in descriptions of what
a model or method can achieve.

The shift from should to can could reflect a reorientation from normative evaluation towards
potential and capability. This aligns closely with the forward-looking nature of grant proposals:
rather than emphasising what outcomes ought to follow, contemporary abstracts increasingly fore-
ground what the proposed research is capable of doing. Such a shift is consistent with present-day
funding discourse, which prioritises feasibility, scalability, and impact.

It is important to be precise about the nature of this shift: it is a movement across modal do-
mains, from the deontic, obligation-oriented use of should to the dynamic, ability-oriented use of
can, rather than a change within the epistemic system, and we therefore do not interpret it as a
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change in epistemic certainty as such. The concordance data also indicate that should is not exclu-
sively evaluative in this genre: it additionally appears in methodological and recommendation con-
texts (e.g., specifying what a procedure should do or what future work should address), so part of
its decline may be tied to changing conventions for describing methods and anticipated outcomes
rather than a matter of rhetorical promotion.

5.4. Disciplinary selectivity

Another important finding is that diachronic change in epistemic stance is uneven across dis-
ciplinary groupings. Statistically robust category-level trends are observed in six of the seven
disciplines: the most pervasive are in Biological Sciences (BIO), Social, Behavioral and Economic
Sciences (SBE), and Geosciences (GEO), where both boosters and hedges decline; Mathematical
and Physical Sciences (MPS) shows a decline in modal verbs, Computer and Information Science
(CSE) a decline in boosters, and Education (EDU) a rise in boosters, the only upward category-lev-
el trend. Only Engineering (ENG) shows no category-level trend that meets the inclusion criteria.
This pattern lends strong support to the view that diachronic developments in academic discourse
are discipline-sensitive rather than uniform (Hyland & Jiang, 2016).

At the same time, the stability of engineering should not be interpreted as an absence of change.
Engineering hedges fall at a rate narrowly short of the consistency threshold, and the flat booster
series becomes a robust decline once the ten most multifunctional items are removed, because the
rise of those items (+11.77 words per million per year in aggregate) offsets a fall of —15.76 across
the remaining forty-seven boosters (Appendix F). Engineering therefore does exhibit compensa-
tory developments at a more granular level, in the form of shifts in the distribution of individual
lexical items within categories. It is also possible that disciplines differ in how they negotiate the
balance between epistemic caution and persuasive force, depending on their methodological tradi-
tions, evidential standards, and evaluative cultures.

In this respect, the findings reinforce the importance of treating “academic discourse” as a het-
erogeneous and locally regulated construct, shaped by discipline-specific epistemologies as well
as by the rhetorical demands of particular genres.

A further qualification concerns the status of the disciplinary groupings themselves. The NSF
Directorates are administrative units rather than purely disciplinary ones, and several are inter-
nally heterogeneous: the Mathematical and Physical Sciences Directorate (MPS), for example,
encompasses disciplines as disparate as mathematics, physics, chemistry, and astronomy. Where
category-level signals appear weak, this may partly reflect the aggregation of opposing trends in
such constituent fields cancelling at the Directorate level rather than genuine stasis. We return to
this in the Limitations section.

5.5. Disciplinary variation in the strength and direction of change

Although six of the seven Directorates show at least one consistent category-level trend, the
disciplines differ significantly in the strength and even the direction of change, and this varia-
tion is itself informative. The clearest parallel declines in both boosters and hedges occur in the
Biological Sciences (BIO), Geosciences (GEO), and Social, Behavioral and Economic Sciences
(SBE); Computer and Information Science (CSE) shows a decline in boosters, the Mathematical
and Physical Sciences (MPS) a decline in modal verbs, and Engineering (ENG) only a weaker,
sub-threshold decline in hedges. Education (EDU) is a notable outlier: boosters here rise rather
than fall. The sensitivity analysis (see Appendix F) shows that the increase is carried by the mul-
tifunctional, contribution-signalling subset of the booster inventory rather than by boosters as a
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class, as removing the ten most multifunctional items reverses the trend. Within that subset, the
increase is concentrated in a single item. The booster evidence rises at 30.62 words per million per
year in EDU, the largest item-level increase anywhere in the corpus (Table 5), while the other nine
removed items contribute —5.30 together. The education subcorpus therefore records a growing
appeal to evidence as a booster rather than a broad rise in expressed certainty.

The modal auxiliaries are similarly uneven: in effect-size terms they fall in GEO, MPS and
SBE and rise in BIO. However, of the four, only MPS meets our consistency criterion. The remain-
ing three changes are best read as directional tendencies in magnitude rather than as consistent
monotonic trends.

5.6. Limitations

Several limitations qualify the interpretation of these results. First, the corpus consists of fund-
ed NSF award abstracts only. It therefore documents the language of successful proposals and says
nothing about how the stance profile of funded abstracts compares with that of unfunded ones.

Second, NSF award abstracts are a hybrid genre. They originate in a competitive, persuasive
process but are published, after the award decision, as public-facing summaries on the NSF Award
Search database, where they serve accountability and dissemination functions for an audience that
includes Congress, journalists, and the general public as well as fellow researchers. Their stance
profile reflects this dual orientation, and changes over time may track shifts in either the persuasive
or the public-communication dimension.

Third, as discussed in Sections 5.4 and 5.5, the disciplinary groupings are NSF Directorates,
which are administrative rather than epistemological units and are in several cases internally het-
erogeneous. Null results at the Directorate level may conceal compensating trends in constituent
subfields, and the disciplinary findings should be read with this aggregation in mind.

Fourth, the feature inventory was imported from research on a different genre — NIH grant
applications and, ultimately, an appendix compiled for academic writing more broadly — and may
not capture every stance resource that is salient in NSF abstracts, while including some that are
marginal here. Although we inspected a minimum of 200 hits per feature and ran concordance
and sensitivity checks, lexical polysemy and functional multifunctionality mean that automatic
frequency counts remain approximations of the underlying pragmatic categories.

Fifth, we did not control for abstract length, which can vary across time and discipline and
may affect normalised frequencies; nor can we fully exclude the effect of changes in NSF submis-
sion guidelines and abstract conventions over the 1987-2024 period. The filter used to restrict the
dataset to research-grant abstracts, while validated on a sample, may also admit a small proportion
of non-research awards.

Finally, the statistical models treat annual frequencies as independent observations; although
we report autocorrelation diagnostics and confidence intervals in the supplementary materials (see
Appendix D), the time series are relatively short and sensitive to exogenous shocks such as the
2008 financial crisis and the 2020 pandemic. For all these reasons, the trends reported here should
be generalised to other genres, funding bodies, and national contexts only with caution.

6. CONCLUSION

This study has examined diachronic change in epistemic stance across a 99.4-million-word
corpus of NSF grant proposal abstracts spanning the period 1987-2024 and representing seven
disciplinary groupings. The analysis shows that the language of stance in this genre does not con-
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form to a simple trajectory of increasing promotionalism. At the level of the corpus as a whole,
both boosters and hedges display consistent downward trends, while modal auxiliaries decline in
combined frequency, a trend carried by the high-frequency marker will rather than by a uniform
epistemic shift, and one that falls below our consistency threshold even though the item-level shift
from should to can within the category does not. Rather than indicating a straightforward rise in
certainty or a retreat into caution, these patterns point to a reduction in overt epistemic marking
across the genre.

The disciplinary results further complicate any general claim about uniform rhetorical change
in academic discourse. Category-level trends are observed in six of the seven disciplines, most
consistently in Biological Sciences, Social, Behavioral and Economic Sciences, and Geosciences,
with further trends in the Mathematical and Physical Sciences, Computer and Information Science,
and Education, while only Engineering shows no category-level change meeting the criteria. This
uneven distribution suggests that diachronic developments in epistemic stance are shaped by dis-
ciplinary and genre-specific norms and cultures.

The findings contribute to current research on academic promotional language in two ways.
First, they suggest that claims about the growing trend towards “hype” in research writing cannot
simply be generalised across genres or linguistic subsystems. In NSF grant proposal abstracts, the
decline of both boosters and hedges indicates not a move towards stronger certainty, but a more
complex restructuring of stance. Second, the analysis of individual expressions points to a qual-
itative shift within stance categories: highly explicit lexical markers of certainty and uncertainty
appear to be giving way, at least in part, to expressions that foreground capability, scope, and rel-
evance rather than categorical epistemic commitment.

The results support a view of academic discourse as heterogeneous, locally regulated, and
highly sensitive to disciplinary and genre-specific conditions. If research writing is indeed be-
coming more promotional in some contexts, that development is unlikely to be uniform across all
genres or realised through the same linguistic resources everywhere. A fuller understanding of dia-
chronic change in academic discourse will therefore require further large-scale, cross-disciplinary,
and multi-genre studies combining category-level analysis with closer attention to the shifting
functions of individual lexical items.
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