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Abstract: Lexical bundles are essential for creating
coherent academic writing and for forming high-quality
research articles. Researchers have previously examined
lexical bundles in a number of academic fields and
sections. However, there is a lack of investigation on
cross-disciplinary comparisons in research article
abstracts. Thus, this study seeks to examine the
utilization of lexical bundles (LBs) in abstracts across
disciplines. The analysis used a corpus-based study
design to investigate the frequency, structural patterns,
and function distributions of lexical bundles in abstracts
across disciplines categorized as soft sciences
(Linguistics, ELT, Psychology) and hard sciences
(Electronic Engineering, Medicine, Biochemistry). To
guarantee the representativeness of high-impact research
articles, 180 abstracts of research articles, 30 from each
discipline were chosen from high-citation Scopus-
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indexed journals. A descriptive quantitative approach
was employed within Biber's (2004) structural taxonomy
and Hyland's (2008b) functional classification, along with
other  categories to  provide comprehensive
understanding of LBs manifestations. The results
indicate significant disciplinary commonalities in LB
usage albeit numerous noticeable variations. A bias for
phrasal over clausal constructs was observed in the
structural use of bundles in both the Hard and Soft
Sciences, with noun phrase-based bundles being the most
prevalent. In terms of functionality, research-oriented
bundles predominated in both domains, with Soft
Sciences preferring description bundles and Hard
Sciences stressing topic bundles. This study sheds light
on disciplinary conventions in abstract writing and
emphasizes the significance of understanding the
structural and functional differences in LBs in cross-
disciplinary engagement and effective academic
communication.

Keywords: functions, high-impact, lexical bundles,
research article abstract, structures

INTRODUCTION

In the academic realm, research articles have become a significant
work. As a written document which outlines the author's
investigations, research articles present new knowledge through
exploring theoretical and/or methodological concerns and typically
compare the findings to those of others (Swales, 1990). Furthermore,
research articles also facilitate scientists strengthen their credibility and
convince others of their discoveries by taking into account the audience
and social implications (Hyland, 1998). Ultimately, research articles are
vital for expanding knowledge and fostering productive scholarly
interactions. Thus, a research study should feature the best
multidisciplinary content and be the most recent (Kurniawan et al.,
2019).

Once the significance of research articles has been recognized,
particular focus must be placed on the kind of publications that
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significantly impact the academic community, i.e., high-impact
research papers. One critical factor contributing to a study's high
impact is the output and the citation frequency associated with the
researchers' work (Hirsch, 2005). High citation counts indicate that a
piece of article has significantly contributed to the field's academic
community (Kurniawan et al., 2019). Additionally, journal indexing
also takes into account other aspects. The journal indexation is also
regarded as a portal to excellent research and publications (Kurniawan
et al., 2019) since it is seen as a general indicator that the journal is of
high quality. Moreover, the primary determinant of a study's high-
impact status is its publishing in a high impact factor journal, followed
by reader interest, which is affected by the study's topic and design
(Verma & Yuvaraj, 2022).

As a first point of contact for readers with journal research
articles, abstract is considered important for several reasons. First,
abstracts are an essential component that provide the basis for
assessing a paper's merit for more reading (Ghasempour & Farnia,
2017; Hyland, 2000). By providing a brief summary of a research's
objectives, methodology, results, and discussion, the abstracts provide
readers a general understanding of the nature and scope of the research
piece; they highlight the topic and key conclusions of the work without
providing a thorough, step-by-step breakdown (Lorés, 2004). By then,
the abstracts seek to draw readers in and facilitate their rapid
evaluation of the article's relevance to their own research (Fauzan et al.,
2020; Kafes, 2012). Second, a global academic community has the
ability to read online research articles due to the expanding use of
online scholarly web indexes and the public access to abstracts (Tocalo,
2021). Given the significance of abstracts, now they have been
incorporated into the introduction, methods, results, and discussion
(IMRAD) structure, which is the main benchmark for research articles
(Wu, 2011). As a result, analyzing abstracts becomes critical for
understanding their role in academic writing as well as their
contribution to excellent scientific communication.

Building on the fundamental role of abstracts, it is necessary to
examine more closely the linguistic elements that support their
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efficacy, such as lexical bundles, which are vital resources for creating
trustworthy and persuasive scholarly discourse. Lexical bundles,
known as multi-word expressions, were initially created by Biber et al.
(1999). Lexical bundles are clusters of three or more words that
statistically occur together in a register, or extended collocations (Biber
et al., 1999). Some examples of lexical bundles include: “as a result of,”
“on the other hand,” “in the case of the,” “the context of the,” and “itis
likely to” (Cortes, 2004).

In academic writing, lexical bundles serve as discourse building
elements (Biber et al., 1999). To identify them, frequency, fixedness,
idiomaticity, and structural status are important characteristics that
distinguish lexical bundles from others (Biber et al., 1999; Cortes, 2004).
Frequency refers to the high occurrence rate of these expressions within
a particular discourse, with LBs being more frequent than pure idioms,
which tend to appear less often or not at all. Most bundles are formally
regular and semantically transparent, which makes them the
foundation of coherent conversation, in contrast to colloquial phrases.
In other words, because they usually span structural units, their
frequency —rather than their structure—is the only empirical basis for
their identification (Hyland, 2008b).

This frequent occurrence is directly linked to fixedness, where
LBs are defined by their stable word combinations that meet specific
frequency criteria, regardless of alternative forms (Biber et al., 1999).
However, LBs are not rigid; they exhibit a certain degree of flexibility,
allowing them to adapt across different discourses. For example, some
LBs, such as “I don’t know what”, are commonly found in spoken
discourse, while others, like “as a result of”, are more prevalent in
written academic texts (Biber, 2009). On the other hand, the majority of
LBs are non-idiomatic in terms of idiomaticity, which means that their
meanings are obtained from their constituent parts rather than from a
collective, figurative interpretation (Cortes, 2004). Moreover, the
majority of LBs bridge two structural units rather than forming entire
structures; they usually start at the boundary of a phrase or clause and
continue into the next unit. Because of their structural adaptability, LBs
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can be used in a variety of syntactic configurations, which enhances
their usefulness in academic writing (Biber et al., 1999).
In order to better understand how LBs function in academic texts,

several later research have used the frameworks for classifying LBs
based on their structural and functional roles provided by Biber's
(2009) work, which is widely regarded as basic in LB studies.

Table 1. Structural classification of LBs (Biber et al., 2004)

Structures Substructures Example
(LBs incorpor

ating ...)

Verb phrase (connector +) 1st/2nd person ‘well I don’t know’

(VP) fragments

pronoun + VP fragment
(connector +) 3rd person
pronoun + VP fragment
Discourse marker + VP
fragment

Verb phrase (with non-passive
verb)

Verb phrase with passive verb
yes-no question fragment
WH-question fragment

‘it’s going to be’

‘I mean I don’t’
“take a look at’

‘can be used to’

‘do you want to’
‘what do you think’

Dependent 1st/2nd person pronoun + ‘you might want

clause (DC) dependent clause fragment to’

fragments WH-clause fragment ‘what I want to’
If-clause fragment ‘if we look at’
(verb/adjective +) to-clause “to be able to’
fragment ‘that there is a’
That-clause fragment

Noun phrase (connector +) Noun phrase “the end of the’

(NP) and with of-phrase fragment Noun ‘the way in which’

prepositional p phrase with other post- ‘a little bit more’

hrase (PP) modifier fragments Other noun ‘of the things that’

fragments phrase expressions ‘as well as the’

Prepositional phrase expressions

Comparative expressions

In terms of functionality, Biber et al. (2004) state that the three
primary functional categories of lexical bundles are referential
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expressions, discourse organizers, and stance expressions. Hyland
(2008a) expanded on this paradigm by modifying the classification to
better fit the needs of academic writing, namely research papers,
master's theses, and doctoral dissertations. Since then, this revised
taxonomy has gained widespread acceptance and been used in later
research on scholarly speech. Table 2 provides an overview of these

functional categories.

Table 2. Functional classification of LBs (Biber et al., 2004; Hyland, 2008b)

Functions (Biber et al., 2004) (Hyland, 2008b)
Concerning Referential expressions Research-oriented
the research Identification/focus Location
topic ‘one of the most’ “at the beginning of’
Imprecision Procedure
‘or something like that’ ‘the use of the’
Specification of attributes Quantification
“a lot of the’, “the size of the’ ‘one of the most’
Time/place/text reference Description
‘in the United States’, ‘at ‘the structure of the’
the same time’, Topic

‘as shown in figure’

“the currency board
system’

Concerning Discourse organizers Text-oriented
the text Topic introduction/focus Transition signal
organization ‘in this chapter we’ ‘on the other hand’
Topic Resultative signal
elaboration/ clarification ‘as a result of’
‘on the other hand’ Structuring signal
‘in the next section’
Framing signal
‘in the case of’
Concerning Stance expressions Participant-oriented

the author/au
dience

Epistemic stance

‘I don’t know if’

Attitudinal /modality stance
‘can be used to’

Stance features

‘may be due to’
Engagement features
‘it should be noted
that’
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Diving deeply inside LBs, lexical bundles are crucial elements,
particularly when the author is attempting to create coherence and
successfully communicate information. These expressions, which assist
readers recognize a specific context or variety, such academic or legal,
are made up of phrases or word sequences that typically appear
repeatedly in a text (Biber et al., 1999; Hyland, 2008b). Previous
research has shown that lexical bundles serve as a pivotal role in
scholarly communication, where these patterns suggest subject-matter
competence in addition to influencing the structure of academic
narratives (Hyland, 2008b).

Up to this point, LBs have been investigated from various
perspectives. In order to find patterns of variance and similarity, LBs
have been investigated both inside and across disciplines (e.g.,
Farhang-Ju et al., 2024; Kashiha, 2023; Samraj, 2024). The way that LBs
satisfy the communication requirements of several sectors has been
made clear by this cross-disciplinary approach. Moreover, numerous
studies have examined LBs in particular research article sections, like
introductions, discussions, and conclusions (e.g., Deng & Liu, 2023;
Goodarzi et al., 2024; Kurniawan & Haerunisa, 2023), or more than one
sections (Shahmoradi et al., 2021; Shahriari, 2017), demonstrating their
tactical value in bolstering rhetorical devices and accomplishing
communication objectives.

Additionally, from the existing LBS research, only a few
attention to the abstract. For instance, Shahmoradi et al. (2021)
examined LBs in the information technology and applied linguistics
articles, focused on the abstract and conclusion sections, whereas
Varghaei and Khodadadi (2022) compared LBs in medical abstracts
from Iranian and international journals. Abdollahpour and Gholami
(2018) examined the manifestation of LBs in medical sciences abstracts,
whereas Qi and Pan (2020) investigated LB variance across movements
in medical abstracts. These investigations demonstrate how discipline
norms and abstract-specific limitations are reflected in LBs. Moreover,
there is still a gap in research providing a comprehensive, cross-
disciplinary analysis of LBs in abstracts, addressing their structure and
function.

1115



Khoirunnisa, U., & Kurniawan, E. (2025). A corpus-based study of lexical bundles in the abstracts of
high-impact research articles across disciplines. JEELS, 12(2), 1109-1140.

Following previous studies in disciplinary discourse (Biglan,
1973a; Becher & Trowler, 2001), this research adopts the distinction
between hard and soft sciences. While the dichotomy is sometimes
viewed as reductive, it remains a widely recognized framework for
examining cross-disciplinary variation in academic writing.
Accordingly, the present study focuses on how lexical bundles (LBs)
are manifested within abstracts from both hard sciences (e.g.,
Medicine, Biochemistry, Electrical Engineering) and soft sciences (e.g.,
English Language Teaching, Psychology, Linguistics) structurally and
functionally. These inquiries serve as a guide to address these research
questions: (1) What are the most frequent LBs in the abstract sections
of hard sciences and soft sciences? (2) Do structural and functional
differences exist between lexical bundles in hard science and soft
science research article abstracts? If so, how are they expressed? By
addressing these research questions, the study seeks to learn more
about how LBs are used in article abstracts and how they increase the
chances of acceptance and visibility in the journals that are being
pursued.

METHOD
Research Design

This study applied a corpus-based study design. Researchers
are able to find hidden meanings in lexical elements, such as through
the study of collocations, and detect recurring linguistic patterns in
language usage by using quantifiable data from a corpus-based
analysis to validate the presence of discourses (Baker, 2006).
Furthermore, a descriptive quantitative approach is used since it is one
of the corpus-based study characteristics. That is, quantitative analysis
uncovers key patterns by assessing the frequency and relative usage of
language features, whereas descriptive analysis interprets the
communicative functions associated with those observed quantitative
patterns (Conrad, 1999). It aims to get a better comprehension of the
LBs manifestation in six disciplines (Electrical Engineering, English
Language Teaching, Linguistics, Biochemistry, Psychology, and
Medicine). Besides, the Z-test is also applied to calculate the differences
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in the proportion of LBs between two corpora, Hard Science and Soft
Science (Kurniawan & Haerunisa, 2023), testing the following
hypotheses:
e Hy= There is no significant difference in the proportion of LBs
occurrences in the two corpora.
e Hi= There is a significant difference in the proportion of LBs
occurrences in the two corpora.

Additionally, the Z-test's alpha threshold was set at 0.05,
meaning that a p-value higher than 0.05 does not provide sufficient
evidence to reject Ho. To give a better understanding of the results, the
study's results are presented using figures, tables, explanations, and
extracts.

Corpora

The data used in this study was articles from various disciplines
include: Electrical Engineering (Maswana et al., 2015), Biochemistry
(Kanoksilapatham, 2005), Medicine (Fryer, 2012), English Language
Teaching (Rochma et al., 2020), Psychology (Yang, 2022), and
Linguistics (Alamri, 2020). All RAs were sourced from Scopus indexed
databases which accessed from the Scopus.com website. The data
comprised 180 high-impact RAs. The 180 RAs consist of 30 abstracts of
each discipline (Alamri, 2020; Wannaruk & Amnuai, 2016), which are
grouped into two corpora, as seen in Table 3.

Table 3. Description of the Corpora

Corpus Number of RAAs Word counts
Hard Electrical Engineering 30 4325
Sci Biochemistry 30 4523
cience .
Medicine 30 9511
English Language Teaching
Soft (ELT) 30 5810
Science Psychology 30 4310
Linguistics 30 5351
Total 180 33.83
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With a total number of words of 33,380, this corpus is
considered small because it is in the middle of the corpus size studied
based on Chen and Baker (2016), namely 26,000 to 88,000 words.

Data Collection and Analysis

For identifying the LBs, this study used a computer software
program named AntConc 4.3.1 (Anthony, 2024). AntConc is the
common computer software program which is used to analyze
language corpus, especially lexical bundles (Farhang-Ju et al., 2024;
Goodarzi et al.,, 2024; Jasim, 2023; Kurniawan & Haerunisa, 2023;
Richter et al., 2022). Many features in Antcont are useful for in-depth
textual analysis, particularly the N-Gram feature, which is used to
identify lexical bundles' occurrence.

To achieve successful analysis with the program, the abstract
section of each RA is separated and converted into a plain text (txt
format). The txt file of abstracts was imported into the software which
separated into two corpora named Hard Science and Soft Science.
Then, the imported corpus was analyzed with the N-Gram feature.
This study employed a cut off criteria based on the guideline
established by Biber and Barbieri (2007) which state that in order to
prevent the influence of individual author styles, word combinations
must appear at least three times and be dispersed across at least three
different texts. Moreover, this study only generates the three- and four-

word bundles as it is more common than the other longer lexical
bundle (Biber et al., 1999).

FINDINGS

In order to address the RQs, this section reports the lexical
bundles of three- and four-words that were found in both hard science
and soft science corpora include the discussion of their structural and
functional characteristics using taxonomies.

After the application of preset criteria about the identification
of LBs, the N-gram feature of AntConc presents the different number
of LBs in each corpus. The program shows a list of 166 three-word and
47 four-word LBs used in Hard Science RAAs. On the other hand, the
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program generated the list of 70 three-word and 14 four-word LBs in

Soft Science RAAs. However, a significant number of initial lexical

bundles in both corpora exhibited repetitive patterns. Consequently, a

manual elimination process was conducted based on the exclusion

criteria outlined by Salazar (2014). The applied criteria for exclusion
included:

1. Fragments of other bundles. For example, the three-word bundle
"on the other" and the four-word bundle "on the other hand"
appeared eight times. Bundles "on the other" always appeared as a
fragment of "on the other hand." "On the other" was thus not
included.

2. Bundles ending in articles. For example, "in accordance with the"
was a four-word bundle that was an extension of "in accordance
with," and both words occurred with the same frequency. "In
accordance with the” was ignored.

3. Bundles that lack semantic meaning or textual support such as
“years and were.”

4. Bundles that contain arbitrary numbers, like "two or more."

5. Pointless groupings, such "et al in."

However, this study included topic-specific bundles such as
“patients with Covid” following Kurniawan and Haerunisa (2023).
After following the elimination procedure, the final lists of LBs were
115 three-word and 38 four-word LBs in Hard Science, also 55 three-
word and 9 four-word LBs Soft Science, as shown in Table 4.

Table 4. LBs occurrences information

) Hard Science Soft Science
Lexical No of o) i
bundles 0.0 vera No. of bundles Overall freq.
bundles freq.
Three- 115 568 55 233
word
Four-word 38 160 9 30
Total 153 728 64 263

There appears to be a difference in the amount of LB
occurrences between Hard Science and Soft Science, as shown in Table
4. This finding implies that Hard Science and Soft Science differ
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noticeably, at least when it pertains to the quantity of LB occurrences.
In addition, Table 5 and 6 present an overview of LBs in each corpus
by listing the three most common of three- and four-word bundles in
this study.

Table 5. Most frequent three-word LBs in Hard Science and Soft
Science (top 3)

Rank Hard Science Soft Science
LBs Freq. LBs Freq.
1 [égl\e/?];t)s_lv;nh 24 as well as 15
ronavirus disease individual
2 Eé)ovi d) 22 differences 9
in
of patients based on
3 with 16 the 7

Table 6. Most frequent four-word LBs in Hard Science and Soft
Science (top 3)

Hard Science Soft Science
Rank
LBs Freq. LBs Freq.
severe
1 acut(? 17 as well as 5
respiratory the
syndrome
acute
respiratory on the basis
2 5 8 4
distress of
syndrome
in patients are
3 with 7 discussed 3
covid in terms

Table 5 and 6 show that Hard Science lexical bundles are
primarily composed of specific medical terms, including "severe acute
respiratory syndrome" and "patients with COVID," which represent
the discipline's exacting and technical nature. On the other hand, Soft
Science lexical bundles, including "as well as" and "on the basis of," are
typically less specialized and more expansive, which fits with the
discipline's more interpretive and generic approach. This result
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indicates the differing linguistic and rhetorical demands of Hard
Science and Soft Science.

LBs Structures in Hard Science and Soft Science

This subsection examines the structural variation of lexical
bundles in Hard Science and Soft Science using the framework by Biber
(2004). This framework divides LBs into three categories: verb phrases,
noun phrases, and prepositional phrases. Additionally, this analysis
incorporated the other categories presented by Nasrabady et al. (2020),
which include adjectival phrases, adverbials, be+adjective/adverb+to
structures, and bundles beginning with conjunctions, to gain deeper
understanding into LBs in both corpora.

50% 44.44%

45% 43.75%
40%
g, 35% 31.25%
9% 0
s 30% 25.49% 21.88%
g 25% 22.22%
520%
~ 15%
10% 4.58% 2.61% 0.00%  0.00% 0.00%
5% 1.56% 156% 0.65%  0.00%  0.00%
0%
& & & & & & @% &
& & & & O C X >
s § & & & &
<0 & & 0 & & :
Q¢ x* K SR o ey
< S < Q & =
& .\®
=~
& &
A %Q/
Qfo
S
&

Hard Science Soft Science

Figure 1. Distribution of LBs structures in Hard Science and Soft
Science

The results of this study are aligned with a number of earlier

studies that highlight the prevalence of phrasal lexical bundles (LBs) in
academic abstracts, include those by Abdollahpour and Gholami
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(2018), Niu (2014), and Varghaei and Khodadadi (2022). Figure 1
revealed that noun phrase (NP) fragments are used most frequently in
both disciplines (44.44% in Hard Science and 43.75% in Soft Science),
followed by prepositional phrase (PP) fragments (31.25% in Soft
Science and 25.49% in Hard Science) and verb phrase (VP) fragments
(22.22% in Hard Science and 21.88% in Soft Science). These results are
in line with those of Abdollahpour and Gholami (2018) and Varghaei
and Khodadadi (2022), which emphasize the predominance of NP and
PP fragments in medical abstract. However, this analysis also shows a
new finding that in Soft Science, the frequency of PP is higher than in
Hard Science.

In contrast, other categories like dependent clause (DC)
fragments, adjectival phrases, and bundles that start with conjunctions,
are either barely represented or not at all in both corpora. DC fragments
(e.g., to describe the) served as a modifier. (1)

1) We aimed to describe the CT findings across different time
points throughout the disease course. (HS)

Those DC-based bundles with to-clause fragments used to explain
an action (Kurniawan & Haerunisa, 2023).

Table 7. Z-test calculation of LBs main structures

Structures Hard Science Soft Science Z score p value
VP fragments 22.22% 21.88% 0.056 0.955
DC fragments 4.58% 1.56% 1.074 0.283
NP fragments 44.44% 43.75% 0.094 0.925
PP fragments 25.49% 31.25% -0.869 0.3845
Adjectival
phrases ) ) ) )
Adverbials 0.65% - 0.65 0.516
Be+adj/adv+to
structures ) ) ) )
Bundles begin
with 2.61% 1.56% 0.468 0.639
conjunctions
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Moreover, only Hard Science uses adverb phrases (e.g., ‘more
likely to’), adding details about degree or likelihood. Even no adjectival
phrases and bundles with be+adj/adv+structures were found in either
corpus. Lastly, bundles beginning with conjunction also appeared in
low percentage in both corpora (e.g., “and discriminant validity” and “and
ground glass’), introducing additional or complementary information.
As seen in Table 7, the most common lexical bundle structures were
noun phrase (NP) fragments with comparable percentages in Hard
Science (44.44%) and Soft Science (43.75%). However, with an indicator
p-value > 0.05, the data showed a consistent usage of structural
categories in lexical bundles across Hard and Soft Science with no
structure showing a significant proportion difference.

Lexical bundle (LB) substructures were further examined to
allow for a more thorough comparison, as seen in Table 8. To improve
structure and clarity, the classification underwent a number of
adjustments. Based on research by Bertukstieneé (2018) and Pearson
(2021), the first modification was changing the subcategory "connector
+ 3rd person pronoun + VP fragments" to "pronoun/noun + VP
fragments." Another modification added adverb and adjective clauses
as new substructures for bundles with DC fragments, which was
initiated by Nasrabady et al. (2020). Bundles that had adverbs,
adjectival phrases, be+adjective/adverb+to structures, and those that
began with conjunctions, however, were not included in the following
analysis because they had no substructures.

Table 8. LBs substructures distribution.
Hard Soft Y4 p
Science Science score value

50.00% 40.00%  0.646  0.516

Structures Substructures

VP Pronoun/noun + VP
fragments  fragments
VP with non-passive g g5, - 11874 02351
verb
VP with passive verb 4118%  60.00%  -1.216 0.2248
WH-question - - - -

DC To-clause 71.43% 100.00% -0.617 0.537
fragments
That-clause 14.29% - 0.404 0.686
Adverbial clause 14.29% - 0.404 0.686
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Adjective clause - - - -

NP NP+ ofphrase 50760 5000% 12 023
fragments  fragments

NP+ other postmodifier 5y gco,  2500% 0312 0.755

fragments

Other NP expressions 41.18%  25.00% 1497 0134
EP PP expressions 9231% 90.00% 0301  0.763

ragments
Comparative 7.69%  10.00% -0301 0.763

Table 8 shows that there is no statistically significant difference
between the two groups under analysis in any of the lexical bundle
substructures, as all p-values exceed the threshold of 0.05. In other
words, no single substructure exhibits a clear pattern or distribution, it
appears that the groups' use of substructures is generally consistent.
Thus, HO was failed to be rejected for all the structures.

NP-based Bundles

According to NP-based bundle analysis, fascinatingly, Hard Science
and Soft Science have different dominant NP substructures. The most
common NP expressions in Hard Science are “‘other NP expressions’
(41.18%), with bundles like "science and technology", "an intensive
care unit" and “the median age,” (2) helping to succinctly indicate
specific topics (Abdollahpour & Gholami, 2018). This is not in line
with Kim and Lee (2021) and Niu (2014) which focused on medical
abstract. Their study showed that the most frequent bundle is NP
with of-phrase fragments.

2) The median age of deceased patients (68 years) was
significantly older than recovered patients (51 years). (HS)

In comparison, NP + of-phrase fragments account for 50.00% of the
total in Soft Science. Often, these bundles outline relationships and

areas of concentration. (3)

3) Discussion focuses on the role of behavioral regulation in early
academic achievement and preparedness for kindergarten. (SS)
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The last point is that NP with post-modifier fragments, like "ways
in which," contribute 22.06% in Hard Science and 25.00% in Soft
Science, indicating their function in giving the central noun more
specificity. This is consistent with Niu (2014) findings that these
bundles provide academic abstracts more context and precision.

PP-based Bundles

The analysis of prepositional phrase (PP)-based bundles
showed that ‘Prepositional phrase (PP) expressions’ are the most
common substructure of bundles based on PPs, which are found to be
highly prevalent in both Hard Science and Soft Science. PP expressions
make up 92.31% of PP-based bundles in Hard Science, while they make
up 90.00% in Soft Science. Bundles like "in patients with" (4) which
underline the links between variables or components in research, can
offer crucial locative, descriptive or comparative information. This
predominance is consistent with research by Kim and Lee (2021) and
Niu (2014), who highlighted the importance of prepositional words in
abstracts, especially in interdisciplinary and medical research where
clear links between components are crucial.

4) Both helper T (Th) cells and suppressor T cells in patients with
COVID-19 were below normal levels, with lower levels of Th
cells in the severe group. (HS)

Moreover, Comparative phrases, the second substructure, make
up 7.69% of Hard Science and 10.00% of Soft Science. These bundles,
such as "as well as," (5) highlight comparisons or contrasts. This is in
line with the findings of Abdollahpour and Gholami (2018) and
Varghaei and Khodadadi (2022), who emphasized the value of
comparison constructions in medical and scientific presentations when
presenting findings and talking about consequences. Also, the bundle
“as well as” was used to designate two components as being equally
significant (Kurniawan & Haerunisa, 2023).
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5) An individual's self-efficacy and outcome expectations were
found to be positively influenced by the encouragement of

others in their work group, as well as others' use of computers.
(SS)

VP-based Bundles

Table 8 analyses are consistent with a finding from a previous
study, Niu (2014) which concentrates on LBs in English abstracts of
Chinese and International Journals. The table reveals an intriguing
dominance in the VP fragment substructures, where VP with
pronoun/noun + VP fragments appeared as the most frequent
substructure in Hard Science (50.00%). This substructure is frequently
employed to explain goals, conclusions, or circumstances. (6)

6) Results suggest that a phonological deficit can appear in the
absence of any other sensory or motor disorder, and is sufficient
to cause a literacy impairment, as demonstrated by five of the
dyslexics. (HS)

These results show a difference from previous research in which
passive VP was the most frequently occurring in medical RAs (Kim &
Lee, 2021; Varghaei & Khodadadi, 2022). In this study, VP with passive
verbs appeared as the second most frequent occurring in Hard Science
(7) while in Soft Science, VP with a passive verb was the most
frequently occurring structure (60%), followed by pronoun/noun + VP
fragment (40%).

7) Older age was associated with greater risk of development of
ARDS and death likely owing to less rigorous immune
response. (HS)

In addition, two other substructures of VP fragments namely VP
with non-passive verbs and VP with WH-questions appeared less
frequently in both corpora. Even no VP with WH-questions occurred
in both corpora.
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DC-based Bundles

Analyzing bundles based on dependent clauses (DC) shows
intriguing trends in how they are used in both soft and hard sciences.
With 71.43% in Hard Science and 100% in Soft Science, ‘to-clauses’ are
the most prevalent substructure among DC fragments, dominating this
category. These bundles express purposes or objectives, which reflects
their function in outlining the goals and intentions of study. (8)

8) Based on the mode analysis, an approximation method is
developed to estimate the peak gain point, which is useful in
LLC design.

Only 14.25% of academic abstracts in the Hard Sciences and none
at all in the Soft Sciences contain adverbial phrases (such as "who were
admitted to") or that-clauses (such as “those of the”’). Adverbial clauses
helped develop connections between concepts for the creation of
cohesive writings (Fang, 2006), whereas that-clauses offer information
by referencing or comparing features. Their restricted and specialized
importance in these sectors is reflected in their low usage.

LBs Function is Hard Science and Soft Science

100%
83.66%
80% 71.88%
&
s 60%
c
O
E 40% 28.13%
20% 15.69%
- 0.65%  0.00%
0%
Research-oriented Text-oriented Perticipant-oriented

m Hard Science Soft Science

Figure 2. Distribution of LBs functions in Hard Science and Soft
Science
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Initially, the final lists of lexical bundles (LBs) were functionally
classified using Hyland’s (2008b) framework. The chart illustrates that
research-oriented bundles predominate in both corpora, making up
83.66% in Hard Science and 71.88% in Soft Science. This is consistent
with earlier research, including Kim and Lee (2021), Varghaei and
Khodadadi (2022), Niu (2014) and Abdollahpour and Gholami (2018),
which also found that research-oriented bundles are commonly used
in academic writing to describe procedures, present results, or
contextualize research within a particular framework.

On the other hand, as a result of the greater interpretive and
explanatory demands of Soft Science writing, text-oriented bundles,
which aid in discourse organization and reader guidance are more
common in Soft Science (28.13%) compared to Hard Science (15.69%).
This finding is consistent with observations made by Niu (2020) and
Hyland (2008b), who pointed out that text-oriented bundles are
frequently used in Soft Science disciplines to build relationships and
make arguments more understandable for readers. Moreover,
participant-oriented bundles, which indicate the author's position or
interaction with the audience, are hardly present — they make up 0.65%
of Hard Science abstracts and 0% of Soft Science abstracts.

The previous section, Table 8 presents the sub-functions of LBs
that were examined to have a better understanding of their presence in
the two corpora. In order to examine bundles that did not suit Hyland's
(2008b) framework, other frameworks were also used. The other sub-
functions were grouping, citation, generalization, and objective from
Salazar (2014), as well as doubling, exemplifier, and questioning from
Nasrabady et al. (2020). Additionally, the categorization of Hyland's
(2008b) transition and resultative signal sub-functions into additive,
comparative, inferential, and causal categories by Salazar (2014) was
also used.
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Table 9. LBs sub-functions distribution.

Functions Sub-functions Ha.rd So:f t Z score pvalue
Science Science
Research- 1 ation 078%  10.87%  -3.216  0.001
oriented
Procedure 12.50% 15.22% -0.467 0.641
Quantification 5.47% 2.17% 0.915 0.36
Description 8.59% 47.83% -5.822 0
Topic 66.41% 19.57% 5.467 0
Grouping 1.56% 2.17% -0.273 0.785
Doubling 4.69% 2.17% 0.744 0.457
Text- Additive 4.17% 556% 0209  0.834
oriented
Comparative 20.83% 11.11% 0.837 0.403
Inferential 8.33% 27.78% -1.673 0.094
Causative 8.33% 16.67% -0.825 0.409
Structuring 25.00%  1111% 1134 0257
signals
Framing . 1111% 1673 0.09
signals
Citation 4.17% - 0.877 0.381
Generalization - 5.56% -1.169 0.243
Objectives 29.17% 11.11% 1.411 0.158
Exemplifier - - - -
Questioning - - - -
Pa'rt1c1pant— Stance 100.00% ) ) _
oriented features
Engagement
features ) ) ) )

Table 9 shows the apparent statistical differences in the
distribution of LB functions and sub-functions between research
articles in Hard Science and Soft Science. Each sub-function appeared
differently in Hard Science and Soft Science. The results are discussed
in greater detail in the ensuing subsections.

Research-oriented Bundles

As the figure shows, the examination of research-oriented
bundles identifies significant distinctions between Hard Science and
Soft Science in their sub-functions. In Hard Science, topic bundles
account for 66.41% of research-oriented bundles, while in Soft Science,
they only make up 19.57%. Bundles like "patients with Covid-19" (9) or
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"respiratory distress syndrome" are commonly used in Hard Science
abstracts to precisely identify and highlight the primary research topic.
This is consistent with findings by Niu (2020), who highlighted the use
of topic-oriented bundles in Hard Science to convey research focal
areas.

9) The lungs from patients with Covid-19 also showed distinctive
vascular features, consisting of severe endothelial injury
associated with the presence of intracellular virus and
disrupted cell membranes.

Unlike hard science abstracts, which tend to emphasize
procedural or result-oriented bundles, soft science abstracts make
extensive use of descriptive bundles, such as "the development of", (10)
to offer richer contextual and interpretive information (Varghaei &
Khodadadi, 2022).

10) This article presents the development of a brief, self-report
measure of female sexual function. Initial face validity testing of
questionnaire items, identified by an expert panel, was followed
by a study aimed at further refining the questionnaire.

The Z-test study shows that Hard Science and Soft Science differ
significantly in certain sub-functions of research-oriented bundles:
Topic, description and location sub-functions (data marked in bold).
The prevalence of topic bundles is much higher in Hard Science
(66.41%) compared to Soft Science (19.57%), with a p-value of 0.000 and
a Z score of 5.467, highlighting Hard Science's emphasis on precisely
specifying study topics and areas. (9) The p-value of 0.000 and the Z
score of -5.822 show that, on the other hand, description bundles are
substantially more common in Soft Science (47.83%) than in Hard
Science (8.59%). This is consistent with Soft Science's interpretative
focus on detailed and contextual descriptions. (10)

Additionally, with a Z score of -3.216 and a p-value of 0.001,
location bundles (11) also exhibit a significant difference, being more
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prevalent in Soft Science (10.87%) compared to Hard Science (0.78%),
highlighting the contextual framing frequently observed in Soft Science
abstracts. These notable distinctions show how the two fields employ
different rhetorical methods, with Soft Science emphasizing in-depth
explanations and contextualization and Hard Science concentrating on
succinct, topic-driven discourse.

11) Yet Anthony also used his discursive inquiry to “trouble the
water” in his classroom and in the study group workshops.

Text-oriented Bundles

Different distributions between sub-functions in Hard Science
and Soft Science are revealed by the examination of text-oriented
bundles. More objective bundles, like "to evaluate the," (12) are found
in Hard Science (29.17%) than Soft Science (11.11%), indicating that
Hard Science places a greater focus on clearly articulating study
objectives. Comparably, structuring bundles, like "in this paper," (13)
make up 25.00% of Hard Science and 11.11% of Soft Science, indicating
their function in directing readers and structuring discourse (Hyland,
2008b). Moreover, comparative bundles, such as "was the most," (14)
are more common in Hard Science than Soft Science, highlighting Hard
Science's emphasis on accurate comparisons to properly convey study
findings.

12) This study aimed to evaluate the clinical characteristics of
COVID-19 in pregnancy and the intrauterine vertical
transmission potential of COVID-19 infection.

13) In this paper, we introduce a framework for VHR scene
understanding.

14) On admission, ground-glass opacity was the most common
radiologic finding on chest computed tomography (CT) (56.4%).

In contrast, the other sub-functions of text-oriented bundles reveal

notable variations between Hard Science and Soft Science. The fact that
inferential bundles, such "findings indicate that," (15) are far more
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common in Soft Science (27.78%) than in Hard Science (8.33%)
highlights the interpretive character of Soft Science and its emphasis on
making connections and deductions from data. Moreover, Soft Science
(16.67%) places a greater emphasis on causative bundles such as "as a
result of," (16) than in Hard Science (8.33%) which indicate cause-and-
effect relationships (Salazar, 2014).

15) Furthermore, the findings indicate that a classification system
that is based on the simple view has advantages over standard
systems that focus only on word recognition and/or reading
comprehension. (SS)

16) As a result, much research is still based on the old Kucera and
Francis frequency norms. (SS)

Furthermore, framing bundles like "in terms of" are commonly
used in the Soft Sciences to contextualize arguments, and additive
bundles (e.g., ‘and the results’), which are less prevalent overall, are
used slightly more in the Soft Sciences than in the Hard Sciences to help
with idea connections. Certain text-oriented bundles, such exemplifier
and generalization bundles, are absent from both fields, suggesting
their limited use in academic abstracts.

Lastly, the Z-test results suggest that none of the text-oriented
sub-functions exhibit statistically significant differences between Hard
Science and Soft Science, with all p-values over 0.05, despite these
apparent distributional discrepancies. This lack of statistical
significance implies that both fields use text-oriented bundles in a
similar way overall, even though there are differences in the presence
or absence of certain sub-functions.

Participant-oriented Bundles

Participant-oriented bundles show a significant lack of variance
between Hard Science and Soft Science, with engagement features
completely missing from both corpora and stance features making up
100% of Hard Science participant-oriented bundles. Stance bundles,
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like "more likely to," (17) highlight the author's role in delivering the
research by expressing the authors' views, level of confidence, or
assessment of their findings. This supports the findings of Niu (2014),
who observed that participant-oriented bundles—in particular,
posture features —are more common in fields that place a high value
on findings that are straightforward and easy to understand.

17) The 2019-nCoV infection was of clustering onset, is more likely
to affect older males with comorbidities, and can result in severe
and even fatal respiratory diseases such as acute respiratory
distress syndrome.

The lack of engagement elements, which usually entail
communication with the audience (such as instructions or inquiries),
highlighted that academic abstracts typically maintain an impersonal
tone, minimizing direct interaction with readers.

CONCLUSION

This study explored the use of lexical bundles in abstracts of
high-impact research articles across disciplines, especially comparing
Hard Science and Soft Science. The analysis revealed information about
the frequency, structural patterns, and functional distribution of lexical
bundles by utilizing Biber's (2004) structural taxonomy and Hyland's
(2008b) functional classification, along with other categories to support
the investigation. The results demonstrated distinct disciplinary
similarities and variations in both structural and functional aspects.
The Hard Science and Soft Science were dominated structurally by
bundles based on noun phrases, followed by PP-based bundles and
VP-based bundles. This finding indicates that both corpora utilize
more phrasal bundles than clausal ones. However, the frequency of PP-
based bundles is higher in Soft Science. This higher use of PP-based
bundles in hard science abstracts is indicative of the field's demand for
exact locational, temporal, and relational markers in order to
effectively communicate technical and factual information.
Functionally, both fields had the highest concentration of research-
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oriented bundles, especially in topic bundles in the Hard Sciences and
description bundles in the Soft Sciences. The higher use of topic
bundles indicates a greater emphasis on defining the topic or focus of
the investigation, while the higher use of description in Soft Science
indicates a focus on elaborating attributes. This study emphasizes the
variety of ways lexical bundles (LBs) are employed in academic
writing, pointing out that their functions and forms are influenced by
discourse communities and might not be appropriate in all contexts.
Despite the limited size of its corpus, the study identifies recurrent
patterns that serve as the basis for recommendations on how abstracts
can align with disciplinary standards. For more accurate and thorough
insights of LB usage, future studies should employ sophisticated
analytical tools and expand the corpus size.
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