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Abstract: Many studies have focused on lexical bundles, examining the generic profile of research 

article (RA), the most important scholastic genre for knowledge production and dissemination. 

However, lexical bundles have not been thoroughly investigated in different academic disciplines 

comparatively while disciplinary features do impact the genre in a variety of ways. This study, therefore, 

aimed to examine structures and functions of lexical bundles in the discussion of RAs, one of the most 

significant academic part-genres. To this end, 50 English RAs of applied linguistics and 50 RAs of 

geology published from 2017 to 2022 were selected from several peer-reviewed journals of the fields 

as the corpus. The RAs, representing soft and hard disciplines, were analyzed based on Biber et al. 

(1999, 2004)’s models of lexical bundles using AntConc software. The results revealed that the most 

frequent lexical bundles in both disciplines were phrasal (passive and prepositional phrases) and of 

referential function. It was also found that there are marked similarities between the two subcorpora 

regarding the structural and functional categories of lexical bundles. The findings promise implications 

for discourse analysis and the field of English for Academic Purposes in relation to syllabus design and 

materials development for academic reading and writing.  
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Introduction  

In order to integrate into their respective disciplinary communities and achieve acceptance, academic 

writers must familiarize themselves with the defining characteristics of these communities (Flowerdew, 

2000). Writing practices constitute a significant aspect of these characteristics and conventions; 

therefore, researchers must attain academic literacy to effectively communicate with peers both locally 

and globally in order to be acknowledged as members of their communities (Belcher, 2007).  

Academic literacy encompasses an understanding of various elements of academic discourse, 

including linguistic, textual, social, and cultural dimensions, as well as familiarity with the English 

language utilized across different academic disciplines. This proficiency is crucial for the creation of 

suitable academic texts (Ferenz, 2005). After engaging in "knowledge-telling" tasks and producing 

corresponding texts during their postgraduate studies, students are typically expected to undertake more 

intricate "knowledge-transforming" tasks, which provide them with the opportunity to generate new 

knowledge (Tardy, 2005, p. 325). This level of literacy allows students to take an active role in their 

academic communities, facilitating their involvement in writing, presenting, and disseminating their 

research findings (Tardy, 2005). Thus, beyond possessing school-oriented expertise—namely, content 

knowledge in a specific field—students must cultivate academic expertise that includes an 

understanding of the rhetorical practices pertinent to their disciplines. This latter form of expertise is 
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fundamental to their integration into disciplinary communities and enhances the relevance of their 

knowledge production and assertions (Geisler, 1994, as cited in Peters, 2011). 

The role of English as the dominant language of science and the primary language for global 

scholarly communication is crucial in this context as multilingual scholars increasingly face pressure to 

publish their academic work in English (Belcher, 2007; Curry & Lillis, 2004; Flowerdew, 2000). 

Publications in English are highly regarded by institutions and organizations, influencing researchers' 

careers through opportunities for rewards and promotions (Lillis & Curry, 2006; Polo & Varela, 2009). 

Furthermore, these publications enable multilingual scholars to share their research with a broader 

audience and contribute diverse perspectives to the global research community (Curry & Lillis, 2010). 

Consequently, a considerable amount of research has been done on academic literacy to identify both 

discourse and non-discourse resources crucial for successful publication in English, thereby informing 

the teaching circles and academic communities. Some investigations have concentrated on linguistic 

and rhetorical resources while others have examined practices and experiences.  

Linguistic and textual characteristics are fundamental components of academic literacy, being 

examined through various analytical frameworks, including discourse analysis. To address challenges 

such as enhancing access to academic communities for writers and mitigating obstacles researchers face 

in publishing their work, discourse analysts have investigated macro and micro structures. These 

include different genres and part genres along with the linguistic and rhetorical features inherent to the 

genres. Among the latter, lexical bundles (LBs) have found their place for more than half a century 

(Simpson-Vlach & Ellis, 2010). Being studied under different names such as ‘formulaic sequences’ 

(Wray, 2002), 'formulaic expressions' (Simpson, 2004), ‘fixed expressions’ (Moon, 1998), ‘lexical 

phrases’ (Nattinger & Decarrico, 1992), or ‘multiword lexical units’ (Cowie, 1992), LBs characterized 

as a group of words used together more frequently than chance, defining the meanings and coherence 

of a text (Hyland, 2008), are regarded as the distinguishable linguistic feature of academic writing. 

Many scholars believe that competency and incompetence in academic writing highly rely on exploiting 

LBs since the frequent presence of these bundles in writing denotes proficiency in language use and 

their absence signifies a lack of experience (Chen & Baker, 2010; Cortes, 2004).  

Literature Review 

Researchers and scholars have examined various characteristics of LBs. They have identified several 

key features of these bundles, including their frequency-based nature, continuity, grammatical 

incompleteness, functional completeness, and transparency of meaning (Biber & Barbieri, 2007). The 

primary defining attribute of LBs is their frequency of occurrence; a bundle must appear more than 20 

times per million words to be classified as such, although many bundles exceed 100 occurrences per 

million words in certain registers. In contrast to other word combinations, such as pure idioms, which 

appear only 0.5 times per million words, this frequency is notably high (Cortes, 2004). 

Furthermore, LBs can be characterized by their idiomaticity and fixedness, which are essential 

properties in the analysis of word combinations (Cortes, 2002). Of course, a significant number of them 

lack idiomaticity; instead, their meanings are clear (Cortes, 2004). Durrant (2015) regards LBs as crucial 

features of discourse, highlighting three significant properties: they can be automatically identified, they 

serve functional roles, and they exhibit high sensitivity to variations among text types. Additionally, for 

multiword expressions to qualify as LBs, they must meet specific frequency and dispersion criteria, 

occurring at least 20-40 times per million words and across diverse texts (Biber et al., 2004). 

To better understand LBs, several researchers have examined their structural and functional 

characteristics to propose categories and classifications. About their structures, a distinction is made 

between phrasal and clausal bundles by Biber et al. (1999), with the former including noun phrases as 

well as prepositional phrases and the latter involving simple verb phrases or main clauses. Cortes (2013) 

divides lexical bundles into four major groups: (1) lexical bundles with a noun prepositional phrase; (2) 

lexical bundles with a verb phrase; (3) lexical bundles with a dependent clause; and (4) lexical bundles 

with noun and verb phrases. From a functional perspective, Biber et al. (2004) divide LBs into three 
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categories of referential bundles, stance expressions, and discourse organizers while they specify 

different subcategories for each. Special conversational functions are also a part of the model for spoken 

genres and contexts. Similarly, Hyland (2008) classifies LBs as research-oriented, text-oriented, and 

participant-oriented types. Research-oriented bundles are used for expressing activities and 

experiences, text-oriented lexical bundles for organizing texts, and participant-oriented lexical bundles 

for presenting perspectives and ideas about claims.   

LBs are useful in academic writing since they are, in part, characterized by their formal 

structural requirements, which vary based on academic disciplines (Wood, 2015). Variations observed 

in the practices within discourse communities “influence both the preferred modes of communication 

in different disciplines and the rhetorical characteristics of genres that students are expected to manage 

in becoming competent members of the discourse community” (Bhatia, 2004, p. 36). Thus, intra- and 

inter-disciplinary studies on LBs in different genres can be helpful with understanding the profile of 

both different disciplines and various genres. In this regard, the current study was an attempt to 

investigate LBs in the discussion section of applied linguistics and geology research articles (RAs). The 

discussion section was the focus of this study as its importance has been underscored by various scholars 

(Dujsik, 2013; Moyetta, 2016). Among the different sections of a research article, the discussion section 

poses significant challenges for both novice and seasoned writers, as noted by Amnuai (2017). In this 

part of the writing, it is essential for authors to possess strong persuasive writing abilities in order to 

effectively convince their audience that their claims are significant (Pojanapunya & Todd, 2011). To 

do this successfully, writers should have a good knowledge of the formulaic language so that they can 

develop and organize their writing; possessing a solid grasp of LBs could aid inexperienced writers in 

enriching their mental lexicon, and formulating their ideas in the discussion section to achieve its 

communicative functions. Thus, the study tried to answer the following questions: 

Research Question One: What are the most frequent LBs in the discussion section of applied 

linguistics RAs? 

Research Question Two: What are the most frequent LBs in the discussion section of geology RAs? 

Research Question Three: Is there any significant difference between LBs usage in the discussion 

section of applied linguistics and geology RAs? 

The last research question is addressed through a null hypothesis, that is, there is no significant 

difference between LBs usage in the discussion section of applied linguistics and geology RAs. 

Methodology 

Design of the Study 

Using a discourse analysis approach, this corpus-based study involved first identifying structures and 

functions of four-word LBs in the discussion section of RAs, and then using both descriptive and 

inferential statistics to examine their frequencies and the potentially significant variable of discipline in 

relation to them. Employing two analytical frameworks by Biber et al. (1999, 2004), this descriptive-

analytic study did not involve any manipulation of the variables.  

Corpus 

The corpus of the present study consisted of the discussion sections of 100 English RAs of applied 

linguistics and geology published in several peer-reviewed high-quality journals. The sample of articles 

in applied linguistics was randomly selected from Applied Linguistics, TESOL Quarterly, English for 

Specific Purposes, Journal of Second Language Writing, Journal of Teaching Language Skills, Iranian 

Journal of Applied Linguistics, Iranian Journal of Applied Language Studies, and Research in Foreign 

Languages. Tunneling and Underground Space Technology, Bulletin of Engineering Geology and the 
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Environment, Bulletin of Engineering Geology and the Environment, Earthquake Engineering and 

Structural Dynamics, and Engineering Geology were navigated to choose RAs of geology. 

The reason behind choosing the two disciplines was a lack of sufficient studies comparing RAs 

of soft and hard disciplines in terms of LBs. Applied linguistics was selected as a soft discipline and 

geology as a hard one. We also considered the previous studies on lexical bundles in research articles 

to choose the fields. Thus, considering the fact that geology is not investigated in lexical bundles studies 

and our intention to include applied linguistics in the research, these two were chosen as the focus. 50 

articles for each field were selected because, as noted by Biber (2006), it is essential for a corpus to be 

sufficiently extensive to accurately reflect the prevalence of the features under investigation. 

The articles were limited to 2017-2022 to not only learn about the most recent patterns of LBs 

use but control the variable of time which is important in diachronic studies. The corpus was selected 

through a simple random sampling procedure from among the journals. Having selected the articles, the 

researchers checked to see if they contained discussion sections or not. If not, they were removed from 

the analysis. 

Procedure 

After collecting all the electronic copies of the articles, all sections were removed and just the discussion 

sections remained for later analysis. As AntConc (Anthony, 2007) requires plain texts, discussion 

sections of all the articles were saved as plain texts before being uploaded to the program. Then, to 

extract LBs from those files, frequency counts of 4-grams using the N-grams command in AntConc 

(Anthony, 2007) were run by specifying ‘n’ to perform a full retrieval of any n-grams from the corpus. 

N-grams are “contiguous sequence [s] of 3 or 4 words identified purely through automatic means using 

a frequency-driven approach” (Flowerdew, 2015, p.105).  

The criterion adopted for the definition of LBs was developed by Biber et al. (1999) who 

characterized these sequences as the most frequently occurring multi-word combinations within a 

specific register. The research concentrated on units comprising four-word sequences as Hyland (2008) 

noted that four-word bundles are more common than five-word bundles and typically exhibit clearer 

structures and functions compared to three-word bundles. Setting a frequency of five instances in five 

discussion sections of the corpus was done in AntConc. A cut-off frequency of 20 in one million words 

was also associated as a criterion. The criterion used to determine the cut-off points is in line with Cortes 

(2008)'s statement that a four- word combination should be seen twenty times in one million words and 

five or more texts to qualify as a lexical bundle. Equipped with these features, AntConc presented 

clusters of words linked to a search term, ordering them either by their frequency or in alphabetical 

order.  

 In the following stage, a thorough manual examination of each expression in the list was 

necessary to ascertain whether it was present in more than five texts from the corpus. Any expressions 

identified in fewer than five texts were not classified as LBs and were, therefore, eliminated due to their 

low frequency. AntConc provided a frequency list required for the qualitative analysis of the results: 

the description of structural and functional categories of LBs extracted from the corpus according to 

Biber et al. (1999, 2004)’s models (Tables 1 and 2). Based on the analyses, similar grammatical 

structures and functions among bundles led to their grouping. It is essential to emphasize that a second 

rater contributed to the identification and classification process, thereby enhancing the reliability of the 

conclusions drawn. 
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Table 1 

Structural Taxonomy of LBs (Biber et al., 1999, pp.1015-1024) 

 

Table 2 

 Functions of LBs (Biber et al., 2004, pp. 384-388) 

Categories Subcategories Examples 

Stance expressions              Epistemic stance 

Attitudinal/modality                           

are more likely to, it is clear that 

Discourse organizers           Topic introduction/focus 

Topic elaboration/clarification 

in the first place, first of all the 

on the other hand 

Referential 

expressions       

Identification/focus 

Imprecision 

Specification of attributes 

Time/place/text reference 

one of the most, is one of the   

  and things like that   

in the form of, at the same time 

Results 

The findings of the study are presented according to the research questions. 

LBs in the Discussion Section of Applied Linguistics RAs 

The first research question concerns the most frequent LBs in the discussion section of applied 

linguistics RAs based on Biber et al. (1999)'s model. The analysis revealed 40869 types and 43058 

tokens of them. It should be pointed that not all LBs found in the corpus were investigated. As the 

criterion for investigation was a minimum occurrence of 5 instances, those LBs following this criterion, 

that is, 722 bundles were included in the study, and the rest were excluded from the analysis. The most 

three common LBs found were of the present study, the findings of the, and the results of the, with 

the frequency of 23, 23, and 23 tokens respectively. The results of structural and functional analysis are 

reported in Tables 3 and 4.  

 

 

 

 

 

 

           Categories            Examples 

Noun phrase with of-phrase fragment the beginning of the 

Noun phrase with other post-modifier fragments the way in which 

Prepositional phrase with embedded of-phrase fragment at the end of  

Other prepositional phrase fragments as in the case 

 Anticipatory it + verb phrase/adjective phrase it is possible to 

 Passive verb + prepositional phrase fragment is based on the 

 Copula be + noun phrase/ adjective phrase is one of the 

 (verb phrase +) that-clause fragment has been shown that 

 (verb/adjective +) to-clause fragment are likely to be 

 Adverbial clause fragment as soon as you 

 Pronoun/noun phrase + be (+...) there was no significant 

 Other expressions may or may not 
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Table 3 

 Structural Categories of LBs in the Discussion of Applied Linguistics RAs 

Structures Examples Frequency 

Passive+ prepositional phrase fragment was explored by its, was found from the 136 

Other prepositional phrases of the present study, in the present study, in 

line with the 

112 

Noun phrase+ of the findings of the 101 

Verb phrase+ that- clause fragment should be mentioned that, should be noted 

that 

90 

Noun phrase with   other   post-modifier 

fragments 

the difference in the, the relationship 

between interlocutors 

81 

Prepositional phrase+ of in the case of 69 

Anticipatory it+ noun/adjectival phrase/ 

verb phrase 

it is worth mentioning that, it is unlikely that, 

it may be argued 

53 

Copula be + noun phrase/ adjective 

phrase 

is due to the 42 

Adverbial clause fragment as viewed in the, as we were familiar 38 

For further analysis and comparison, the results are grouped into phrasal and clausal categories. Out of 

722 LBs, 25.2% are noun-based phrasal LBs, 25.06 preposition-based phrasal LBs, and 31.99 verb-

based phrasal bundles. Thus, the majority of them are phrasal. The remaining, 17.72%, are clausal.  

The most frequent type of VP-based phrasal bundle is Passive+ prepositional phrase fragment. Two 

examples from the corpus are as follows: 

• "According to Li (2014), this list could be called a “list of pragmatic routines” since it was 

explored by its pragmatic functions in semi- structured role-play tasks”. 

• “It was found that there was a general tendency for conventionally indirect head acts in all 

situations by all the participants". 

The second frequent type was other prepositional phrases, which shows the good knowledge 

of the writers of prepositions and how to use them. Two examples from the corpus are: 

• "This finding, in line with the previous literature, illustrates that explicit information about 

the target structure plays little role in Processing instruction". 

• "The findings of the present study indicate that Iranian EFL learners’ attitudes toward 

learning English play a very significant role in shaping their motivational preferences". 

The third frequent type was Noun phrase+ of used to indicate the existence or presence of 

relationships. 

• "Based on the findings of the present study, a new model of L2WTC from an ecological 

perspective emerged. The model is shown in Figure 3, which is a graphical summary of the 

results of this study". 

The fourth frequent category was Verb phrase+ that- clause fragment to express an opinion. 

• "It should be mentioned that classroom environment also influenced L2WTC indirectly 

through communication confidence, motivation, and attitudes". 

• "However, it must be noted that the two aforementioned studies were conducted at the 

university level while our study focused on high school students". 

The fifth frequent category was Noun phrase with other post-modifier fragments used to 

describe how a process occurs or to show relations among things. 
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• "The results of the two phases did contradict about the difference between the effect of 

background knowledge activation and related vocabulary instruction on L2 listening 

performance". 

The sixth frequent category was Prepositional phrase+ of used for topic introduction, topic 

clarification and elaboration as well as referential expressions which are used to make direct reference 

to physical or abstract entities. 

• "The students mostly acknowledged and confirmed their partners' proposals in the case of 

non-CCEs". 

• "Regarding the efficacy of the presence of additional language in promoting pragmatic 

competence, the analysis did not delineate better performance of bilingual EFL learners". 

Anticipatory it+ noun/adjectival phrase/ verb phrase was the seventh frequent category 

reporting possibility/likelihood, importance, and necessity.  

• "It is noteworthy that when investigating the superior performance of the intermediate 

bilinguals compared to the other two groups, large effect sizes were found". 

• "It could be argued that this finding is echoing the suggestions made by some of the 

researchers in the field". 

Copula be + noun phrase/ adjective phrase was the eighth type which was frequent in the 

corpus used to identify causative relations or comparative relations. 

• "This might be due to the differences existing between L1 and L2. It means that L2 reading 

is cognitively more demanding than L1 reading". 

The last frequent type was Adverbial clause fragment used for making deictic reference to 

other discourse elements. 

• "As viewed in the analyzed CCEs, the composition encouraged the students to pay more 

attention to various relationships between form and meaning". 

Having presented the structural categories of the LBs in the applied linguistics discussions, now 

we present the findings regarding their functional categorization. LBs are assigned to one of the three 

major categories of stance expressions, discourse organizers, and referential expressions based on their 

functions (Table 4).  

Table 4 

 Functions of LBs in the Discussion of Applied Linguistics RAs 

Category Subcategory Frequency 

Stance expressions Epistemic stance 

Attitudinal/modality stance  

62 

98 

Discourse organizers Topic introduction/focus 

Topic elaboration/clarification 

89 

103 

Referential expressions Identification/focus 

Imprecision 

Specification of attributes  

Time/place/text reference  

39 

28 

96 

207 

The referential expressions that most frequently occurred were those making direct references to either 

physical or abstract entities, along with the textual context. 370 instances of LBs were specified for this 

specific function. 

• "In the case of Iranian language teachers, vicarious experiences are precious potential for self-

efficacy beliefs". 

Most LBs of this category play the function of text deixis. 
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• "As shown in the moderator analysis section, the effect size of the ISA is far larger for 

advanced learners than for beginners". 

The role of multifunctional reference was also common. An example is as follows: 

• "This section discusses the findings in three subsections according to the main research 

questions posed at the beginning of the study which concern the pragmalinguistic and 

sociopragmatic differences among learners with different proficiency levels". 

Following referential markers, discourse organizers reflecting the relationships between parts 

of discourse were ranked second with 192 instances of LBs. Most of them were employed primarily for 

elaboration and clarification, as demonstrated in the following example . 

• "On the other hand, a striking finding of the current study, which is at odds with conventional 

wisdom, is the lack of a significant difference between B.A. and M.A. teachers with regard to 

their overall mean scores". 

However, stance expressions stating feelings, ideas, and perspectives were the least frequent 

group in the study with 160 LBs. Epistemic stance and attitudinal/modality stance were used in the 

applied linguistics discussions, with the latter being more common. The following examples illustrate 

their functions: 

• "Iranian teachers in particular   sound   more   emotional, and   hence   are   more likely to be 

affected by positive and negative emotions". 

• "In our study, the findings may be related to the fact that Baluch bilinguals as opposed to 

Persian monolinguals in Iran do not receive formal education and literacy in their first 

language". 

Among the sub-categories of functions, time/place/text reference was ranked first in terms of 

frequency with 207 instances. An example is as follows:  

• "As reported in Table 3, results of t- test revealed that there was a significant difference in 

the mean item difficulty estimates of MC and CR items (t (51.54) = -4.399, p = .000)". 

LBs in the Discussion Section of Geology RAs 

The data analysis of the geology corpus revealed 39353 types and 42100 tokens of LBs. The three most 

frequent LBs found were in the study area, the chemical composition of, and according to the 

results, with the frequency of 15, 13, and 8 tokens respectively accounting for 0.035%, 0.030%, and 

0.019% of the total number of LBs found. 560 bundles meeting the criterion of five instances were 

classified according to their structural and functional features (Tables 5 and 6). 

Table 5 

 Structural Categories of LBs in the Discussion of Geology RAs 

Structures Examples Frequency 

Other prepositional phrases in the study area, in the magma chamber, 

on the other hand 

106 

Passive+ prepositional phrase fragment are shown in figure, are related to areas 96 

Anticipatory it+ noun/adjectival phrase/ 

verb phrase 

it should be noted, it should be mentioned 79 

Prepositional phrase+ of as a result of, at the base of 66 

Copula be + noun phrase/ adjective phrase are due to the, is due to practice 64 

Noun phrase+ of the results of each, the findings of 

descriptive 

48 
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Verb phrase+ that- clause fragment can be   comprehended   that, can   be 

proposed that 

41 

Noun phrase with   other   post-modifier 

fragments 

the difference among them, the 

relationship between scientific 

32 

Adverbial clause fragment as shown in figure, as shown by the 28 

For further analysis, the results are grouped into phrasal and clausal categories. Out of 560 LBs, 14.28% 

are noun-based, 30.71 preposition-based, and 42.67 verb-based phrasal bundles. Thus, the majority of 

them are phrasal. The remaining 10.71 percent are clausal.  

The most frequent type of VP-based category was other prepositional phrases. Some of the 

bundles of this type are used to determine a certain place or time. 

• "Stratigraphical, structural and petrofabric studies in the study area show that three 

metamorphic events and four deformation phases have affected the rock units". 

• "Also, the Synneusis texture is observed in the rim of the crystals, which is the result of the 

dynamic motion of the crystal during its growth in the magma chamber". 

The second frequent type was Passive+ prepositional phrase fragment. Two examples are as 

follows: 

• "The thickness of the lithosphere or low velocity layer in each region is related to areas in 

which areas are piercing points". 

• "The relationships between the highest CBR values and soil-wastes stabilized mixtures are 

shown in Figure 8". 

The third frequent type was Anticipatory it+ noun/adjectival phrase/ verb phrase reporting 

possibility/likelihood, importance, and necessity. 

• "It should be noted that the high sulfate ion in the eastern parts is due to the presence of 

gypsum soils and gypsum veins in the existing fractures". 

Prepositional phrase+ of, used for topic introduction and topic clarification and elaboration to 

make direct reference to physical or abstract units was the fourth frequent category. 

• "Presence of various percentages of anorthite in microlite can be due to the recharge of basic 

magma at the base of the magma chamber on the magmatic system". 

• "Secondary epic minerals mostly formed as result of hornblende alteration and they are seen 

in the margin and center of minerals". 

Following prepositional phrase + of, Copula be + noun phrase/ adjective phrase was the next 

category. 

• "The lower pH values of the soils in the tea-cultivated area are due to the intensive application 

of phosphorus fertilizers". 

Noun phrase+ of was the sixth frequent type of LBs used to show relationships. 

• "The findings of descriptive statistical and geo-statistical analysis of soil particle sizes 

distribution (sand, silt and clay) are presented in Tables 1 and 2". 

• "Prosser highlighted the importance of involvement of local communities and stakeholders 

to the geomorphosite management". 

The following frequent type was Verb phrase+ that- clause fragment used to talk about one's 

opinion. 

• "It can be comprehended that after developing the CS morphology, micro-textures like FS, 

FOZ, GLO, and SY are developed from a complex and repeated magma process". 
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• "It is proposed that these dykes may have originated in a back-arc basin tectonic setting". 

Noun phrase with other post-modifier fragments was the next frequent category used to 

explain the progression of a process or highlight the associations between distinct entities . 

• "… but the difference among them was not significant. 

• "It is a similar situation with the relationships between scientific and conservation values 

and scientific and educational values". 

Finally, the least frequent type was Adverbial clause fragment used for deictic reference to 

other discourse segments. 

• "the deformation patterns cannot be satisfactorily reproduced with the inverse rupture, as 

expected in this area". 

Now, the results for the functional categorization of LBs in the geology RAs are presented. 

Table 6 

 Functions of LBs in the Discussion of Geology RAs 

Category Subcategory Frequency 

Stance expressions Epistemic stance 

Attitudinal/modality stance 

61 

69 

Discourse organizers Topic introduction/ focus 

Topic elaboration/ clarification 

78 

80 

Referential expressions Identification/focus 

Imprecision 

Specification of attributes  

Time/place/text reference  

58 

44 

66 

104 

The predominant referential expressions were those that explicitly referred to physical or abstract 

entities, in addition to the textual context. 272 instances of LBs were specified for this specific function. 

• "The reason for these changes can be related to the size of the magmatic chamber". 

It should be pointed out that the most frequent instances played the function of time/place 

reference. 

• "In this framework here, our 149.6 ± 0.5 Ma Ar-Ar dating of biotite appears somewhat 

younger". 

Discourse organizers reflecting the connections between previous and forthcoming discourse 

were ranked second with 158 instances, and most instances belonged to the function of topic 

elaboration/clarification. 

• "CAS on the other hand increased in its average maximum dry density after 0.5% content in 

the soft soil and remains almost constant at 1.5% content in the soil". 

However, stance bundles which convey individual emotions, viewpoints, beliefs, confidence, 

and doubt. were the least frequent group in the study with 130 instances. 

• "It can be stated that IOT displays good characteristic behavior in the soil because of its larger 

grain sizes in the soil sample". 

• "The initial reduction in angle of internal friction for SLG stabilized soil could be attributed to 

the fact that the quantity of SLG was small and could not disperse well in the soil". 

Comparison Between the Two Subcorpora 
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The third research is about possible significant differences in the use of LBs in the discussion section 

of applied linguistics and geology RAs. To answer this question, two chi-square tests were run to 

examine both structural and functional categories. Based on their results, the null hypothesis is accepted. 

About the former, the results presented in Table 7 (i.e., Sig. 0.998 > ρ. 0.05) reveal that there are no 

significant differences between applied linguistics and geology regarding the structures of LBs in the 

discussion of RA. 

Table 7 

 Chi-square Test on Differences in Structures of LBs between Geology and Applied Linguistics RAs 

Chi-Square Tests 

 Value df Asymptotic Significance (2-sided) 

Pearson Chi-Square 1.037 8 .998 

Likelihood Ratio 1.037 8 .998 

Linear-by-Linear Association .280 1 .597 

N of Valid Cases 1282   

The results of structural analysis for the subcorpora show that in both, the phrasal bundles greatly 

outnumber clausal ones. Moreover, among the phrasal bundles, the verb-based phrasal ones are most 

frequent. More specifically, in both fields, passive + prepositional phrase fragments and other 

prepositional phrases are the first two most frequent categories.  

Similarly, the results in Table 8 show that the RAs of the two fields are not significantly 

different with regard to the functions of LBs in the discussion section as the significance value (0.635) 

is larger than ρ. 0.05.  

Table 8 

 Chi-square Test on Differences in Functions of LBs between Geology and Applied Linguistics RAs 

Chi-Square Tests 

 Value df Asymptotic Significance (2-sided) 

Pearson Chi-Square .909 2 .635 

Likelihood Ratio .909 2 .635 

Linear-by-Linear Association .672 1 .412 

N of Valid Cases 1282   

In both corpora, referential bundles with subcategories such as time/place reference and identification 

are the most frequently used bundles, followed by discourse organizers and then stance expressions.  

Discussion 

Many corpus studies (e.g., Biber et al., 1999; Hyland, 2008, 2012) have demonstrated that the LBs 

approach is highly effective in illustrating the distinctive features of various disciplines within academic 

writing. In fact, several interdisciplinary studies have found significant differences between soft and 

hard disciplines with regard to LBs use (Damchevska, 2019; Durrant, 2017; Hyland & Jiang, 2018, to 

name a few) and the results of this study are in line with those and add to the evidence regarding the 

importance of LBs for disciplinary research. LBs are recognized by language users and serve established 

pragmatic or discoursal purposes. Consequently, the disciplinary connections suggested by LBs may 

reveal the deviations from conventional discourse structures (Hyland, 2012).  

The findings revealed that in both subcorpora, phrasal LBs heavily outnumber clausal ones. 

This in in keeping with the results of many previous studies (e.g., Zare & Naseri, 2019; Zare & 
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Valipouri, 2021) and confirms Biber (2009)'s statement that in academic writing, phrasal bundles, 

instead of clausal ones, are more frequently used. Moreover, both subcorpora used VP-based phrasal 

bundles more frequently than the other two categories. This is partly due to the high number of passive 

structures in both subcorpora, which aligns with the nature of scientific writing. Yet, this is in contrast 

to the results of a study by Ritcher, Lotfi, and Mirzai (2022) who found noun-based and preposition-

based LBs to be more frequent in the discussion section of applied linguistics articles. This contrast 

may be explained with reference to the criteria used in that study for the extraction of LBs; the 

mentioned researchers considered three occurrences as the cut-off for extraction while in this study, 

five occurrences was the rule. This underscores Samraj (2024)'s point argument about the importance 

of changes in criteria for corpus composition and extraction in research on LBs, especially in 

disciplinary studies.  

Despite the high frequency of verb-based LBs in both subcorpora, a subtle difference was 

detected between the subcorpora with regard to the structural categories; in the applied linguistics 

discussions, the numbers of noun-based and preposition-based LBs were very close (25.2% and 

25.06%, respectively), but in the geology articles, the preposition-based ones vastly outnumbered the 

noun-based LBs (30.71% and 14.28%, respectively). This inclination to utilize prepositional language 

features may be attributed to their primary function of discussing and presenting factual information, as 

well as explaining ideas and arguments, which is in keeping with the goal of the discussion section. 

Noun phrases are used to mention various elements of the research procedure, indicating either extents 

or qualities (Shirazizadeh & Amirfazlian, 2021). Consequently, it seems that in the discussion of the 

applied linguistics RAs, almost equal spaces were dedicated to referring to various sides of the research 

and explaining arguments while in the geology corpus, the latter was prioritized.  

Considering the functional categories of LBs, the results revealed the similarity of subcorpora 

as in both, referential bundles were used most frequently (51.24% in the applied linguistics corpus and 

48.57% in the geology corpus). This aligns with the findings of many previous studies (e.g., Ädel & 

Erman, 2012; Appel, 2022; Biber et al., 2004; Chen & Baker, 2010; Liu & Pan, 2023) which showed 

most of the four-word LBs in academic writing are referential bundles because communicating facts is 

the priority in this kind of discourse (Goodarzi, Gholami, & Abdollahpour, 2024). Interestingly, among 

the referential bundles' subcategories, in both subcorpora, time/place/text references were the majority. 

The reasons behind the greater frequency of deixis can be related to the fact that, according to Cairns 

(1991), deixis is very important since it creates a certain point in space and time for participants so they 

do not lose the track of content; some readers face challenges with understanding the intention of the 

writer, and deixis will make it simpler for the writers to communicate their messages and for the readers 

to understand them. In the realm of hard sciences, referential bundles predominantly emphasize the 

physical environment, specific locations, and measurement. Conversely, in the domain of soft sciences, 

the focus shifts towards abstract concepts and their contextual placement within historical frameworks 

or processes (Durrant, 2017).  

Conclusion 

This study was a corpus-based analysis of the occurrence and roles of LBs within the discussion section 

of research articles in the fields of applied linguistics and geology. The findings showed strong 

disciplinary similarities with regard to both structural and functional categories. Few minor differences 

were detected. The dependence of both fields on the referential LBs indicates that the discussion 

sections of RAs within both aim to achieve a similar primary function. This function, according to the 

findings of this study, is writers' organizing their experiences and determining their points of view 

(Cortes, 2013; Shin, 2019) since "discussion sections mainly focus on arguing and drawing conclusions" 

(Ritcher et al., 2022, p.640). The dominance of phrasal LBs and then verb-based ones in both corpora 

also reveals the frequency of passive structures in scientific writing as well as the nature of this kind of 

discourse.  

The findings of this study may promise implications for both LBs research and language 

teaching. Regarding the former, the findings can highlight the significance of choosing and setting 
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criteria for research on LBs. Concerning the latter, the study can increase our knowledge of their use, 

both structural and functional, in the discussion section of research articles of different disciplines. This 

knowledge can, in turn, be utilized in designing courses and developing materials for EAP students 

since the significance of LBs in academic writing is already established and differences between native 

speakers and non-native speakers of English in using LBs are also detected (Vaziri et al., 2023). This 

can be done by focusing on certain part-genres like the discussion section of RAs whose significance 

(Dujsik, 2013; Moyetta, 2016) and challenges have been known (Amnuai, 2017). In this regard, 

previous research has shown the effectiveness of the explicit instruction of LBs in academic contexts 

(Bagherkazemi & Rabi, 2024).  

Academic writing is essential in disciplinary communities. Thus, the members must master the 

key academic genres. This entails having a good command of different aspects of genres including their 

lexico-grammatical features like LBs which foster coherence in a written work and reflect the level of 

proficiency a writer possesses in their discipline. Besides enhancing the quality of second language 

writing, formulaic sequences offer writers a tool for being communicative (Schmitt & Carter, 2004). 

Research on LBs and feeding the findings to language teaching, therefore, are significant for academic 

writing.  

This study can contribute to our knowledge of academic writing and student needs. As the 

number of L2 writers continues to increase, becoming acquainted with the research article genre has 

emerged as a critical objective for students across various academic disciplines. Understanding the 

lexical elements pertinent to a specific genre and their application can facilitate fluency within that 

genre. Given that lexical bundles are specific to genres, they serve as markers of success within 

discourse communities. Therefore, it is essential for learners to focus on these characteristics to 

effectively generate a cohesive discourse. 

We examined the discussion section of RAs in two disciplines. Future studies may investigate 

lexical bundles in under-researched genres and part-genres in other disciplines and their subdisciplines 

so that we would have a more complete picture of their disciplinary usage. Besides, focusing on various 

writer-related factors like experience and first language, which did not receive consideration in this 

study, can be insightful.  
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