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Abstract. Conventional academic writing in English is
crucial for scholars seeking publication in peer-reviewed

international journals. English for Academic Purposes

(EAP) materials often use a “one-size-fits-all” approach that
does not cater to disciplinary variation or learner needs
(Murray, 2016). Lexical bundles (LBs), defined as recurrent
continuous sequences of words, are essential building blocks
of academic discourse (Biber et al., 2002). While much
research has been done on LBs in academic contexts (Neely
& Cortes, 2009; Cortes, 2013; Staples et al., 2013; Gil &
Caro, 2019), to the best of our knowledge, few studies have
compared the use of LBs in texts produced by expert writers
(EWs) and novice writers (NWs) to inform the design of
EAP materials. This study explores two corpora: (i) a corpus
of 170 undergraduate theses written in English by Brazilian
undergraduates in Computer Science and (ii) a corpus of 581
published research articles of the same discipline. The
primary focus of the study is the introduction section,
wherein the goal is to extract, categorize, and compare the
most frequently occurring 4-, 5-, and 6-word transparent
bundles based on their rhetorical function. The results reveal
four trends: (a) both groups of writers do not use LBs to
realize certain steps; (b) both groups use LBs similarly; (c)
NWs use LBs that EWs do not, and (d) EWSs use LBs that
NWs do not. These findings can inform the design of EAP
materials that cater to the disciplinary variation and learner
needs of different academic contexts.

Plain English Abstract. Academic writing in English is
essential for scholars who want to publish their work in
respected international journals. Most materials that teach
English for Academic Purposes (EAP) do not take into
account the specific needs of different academic fields or
learners. In this study, we focus on a particular aspect of
academic writing, which is the use of lexical bundles (LBs).
LBs are common phrases or word sequences that are
frequently used in academic writing (Biber et al., 2002). We
analysed two sets of texts: undergraduate theses in
Computer Science written in English by Brazilian students
and published research articles in the same discipline. We
extracted, categorized, and compared LBs used in the
introduction sections of these texts written by expert writers
and novice writers. Our goal was to discover which LBs
were used most often and for what purpose. Our findings
showed that both expert and novice writers did not use LBs
as much as they could have in certain instances. However,
both groups used LBs in a similar way for most of their
writing. We also found that novice writers used some LBs
that expert writers did not, and vice versa. These findings
can help create better materials for teaching EAP, which can
better serve the needs of learners across different academic
disciplines.

Keywords: lexical bundles; English for academic purposes; academic writing; communicative

functions.

1 Introduction

Academia widely recognizes English as the predominant language of communication, thereby placing
substantial pressure on scholars across diverse fields to publish their research in this language to attain
global recognition. According to Hyland and Shaw (2016, p. 5), English is a “near-universal academic
lingua franca,” and its widespread use cannot be ignored by academics worldwide, who must read,
write, and publish in an additional language. Although the reasons behind English's dominance in
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academia can be debated as “the result of a conspiracy orchestrated by political and economic interests
or the legacy of US and British colonialism” (Hyland, & Shaw, 2016, p. 5), the effects are undeniable.
This reality requires academics to invest additional time and effort in mastering the language, on top of
their research responsibilities.

In an effort to expand their involvement in research communities at an early stage, Brazilian
computer science undergraduates are increasingly writing their undergraduate theses in English. This
genre, also referred to as “final paper” in English and “Trabalho de Concluséo de Curso” or “TCC” in
Portuguese, comprises the majority of available undergraduate theses written in English on Lume, one
of the largest open-access digital repositories in the world, maintained by the Federal University of Rio
Grande do Sul.

The majority of universities in Brazil require senior-year undergraduate students to produce a
thesis as a prerequisite for earning their bachelor's degree. The purpose of producing this genre is to
acquaint students with research methods and writing techniques while also providing them with a
comprehensive understanding of a topic they select. The organizational pattern of an undergraduate
thesis in Brazil mirrors that of a research article, consisting of an introduction, methodology,
results/discussion, and conclusion.

Genres are shaped by the discourse communities they are rooted in, which share a common set
of communicative events aimed at achieving specific communicative goals (Swales, 1990). According
to Biber and Conrad (2019), genres can be compared based on various situational characteristics such
as participants and communicative purposes. It is essential to explore the situational characteristics of
the introductions of undergraduate theses to facilitate proper comparisons, especially since the
understanding of this genre can vary across cultural contexts.

The objective of our study is to analyse the writing style of computer science undergraduate
theses written in English and compare it to that of established researchers who publish in peer-reviewed
journals. Our methodology involves a comparison of the introduction sections of Brazilian
undergraduate theses and research articles, which both follow the expected conventional rhetorical
organization of reviewing previous research, identifying a research gap and stating how the present
study addresses that gap (Biber & Conrad, 2019). Furthermore, the introduction section of the two
genres conforms to the purpose of providing a rationale for the work and attracting interest to the topic
and the reader (Swales & Feak, 2012). Hence, due to those similarities, the comparative approach
adopted in this study seems well-suited to our goal of highlighting differences in writing style between
newcomers to the scientific community in this field of study and experienced researchers in the same
area.

There are, however, notable distinctions in terms of participants and relationships within the
two genres being discussed. Senior-year undergraduates, who are novices in the discourse communities
of researchers in their field, produce undergraduate theses, whereas more experienced researchers®
publish their work in peer-reviewed journals. The target audience for these written academic genres
also varies slightly. Readers of undergraduate theses generally expect a more extensive and
comprehensive discussion of the research topic compared to readers of research articles. Both genres
are accessible online, with undergraduate theses being published in Lume as open-access documents. It

2 In this study, we draw a comparison between the papers produced by more experienced writers and those written by
undergraduate students. The term more experienced writers refers to authors who have advanced beyond the undergraduate
level, consistent to our survey of the journal from which we source our data. This group comprises, for example, individuals
who are either pursuing their Master’s or PhD degrees or are already serving as instructors or professors. Given that these
authors are subjected to a rigorous peer-review process prior to the publication of their work, a hallmark of a reputable journal,
we believe that the research articles examined from this group align with the objectives of our study.
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is worth noting that both genres undergo a peer-review process before publication to ensure adherence
to conventions of discourse and scientific rigor. In the case of undergraduate theses, they undergo
committee review before being included in the open institutional repository.

While many recent studies have examined the language used in academic texts written in
English, focusing on the significance of lexical bundles (LBs) across various genres such as research
article introductions (Cortes, 2013), bachelor dissertations written in English as a second language (L2)
(Gil & Caro, 2019), academic lectures (Neely & Cortes, 2009), and proficiency tests (Staples et al.,
2013), there remains a scarcity of research comparing the use of LBs in texts produced by expert and
novice writers aiming at informing the design of discipline-specific English for Academic Purposes
(EAP) materials.

In our study, we build upon the work of Moreno and Swales (2018, p. 77), who identified a
“function-form gap” that can be bridged by identifying significant text items or patterns in a specific
rhetorical context. LBs have been studied in EAP corpus-based research, but simply relying on
frequency data can result in meaningless strings (Swales, 2019). Our research combines Swalesian
genre analysis and corpus linguistics in an attempt to bridge the form-function gap while comparing
LBs used by EWs and NWs in computer science, revealing differences and identifying language
elements that are worth teaching. Therefore, the present study aims to address gaps in current research
by extracting, categorizing, and comparing the most frequent 4-, 5-, and 6-word transparent bundles
according to their rhetorical function in two corpora, to later propose pedagogical implications.

One corpus investigated contains introduction sections of undergraduate theses written in
English by Brazilian computer science senior-year undergraduates, and the other contains introductions
of published research articles written by professional academics in the same field. These bundles will
then be compared and studied in relation to their rhetorical function proposed by Cortes (2013), which
is based on the work of Swales (1990; 2004). Finally, we draw conclusions and concrete pedagogical
applications based on our analyses. More specifically, this study seeks to answer three research
guestions:

(1) To what extent do the patterns of LBs used by undergraduate theses writers differ
from those used by experienced academic researchers in published research
articles?

(2) How do these differences relate to the merged rhetorical framework proposed by
Cortes (2013), and what implications can be drawn for understanding the
conventions of academic discourse in Computer Science?

(3) Inlight of these findings, what pedagogical applications can be recommended for
teaching English for Academic Purposes (EAP) to students in computer science?

1.1 Corpus linguistics and EAP

EAP instructors often lack direct exposure to the professional contexts and disciplines of their students,
which may hinder their intuitive understanding of language use in specialized domains. As Sinclair
(1991) noted, relying solely on human intuition can be a poor guide to understanding how language
functions in real-world situations. In fact, Nesi (2013, p. 407) suggested that such instructors “may not
have much intuitive understanding of the way language is used in certain specified domains.”

Corpus Linguistics is used in English for Specific Purposes (ESP) and English for Academic
Purposes (EAP) to examine language features, including register, lexicogrammar, and phraseology
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within corpora. This approach offers valuable insights into language use in specific contexts and helps
identify the linguistic patterns of academic disciplines and professions. By using specialized corpora,
targeted language instruction can be developed to better prepare students for their chosen fields of study
(Bennet, 2010). As highlighted by Nesi (2013), using corpora to inform the development of pedagogical
materials has numerous benefits. Researchers can compare the language found in specialized corpora
with that presented in non-corpus-based or non-corpus-informed textbooks, identify discrepancies, and
update instructional materials to accurately reflect the language students are likely to encounter in their
areas of study.

In EAP, corpus-based discipline-specific materials are increasingly essential (Hamp-Lyons,
2011). To the present, many EAP instructors rely on generic, “one-Size-fits-all” materials that are
designed for use in a wide range of academic contexts and not tailored to the specific needs of a
particular discipline or field (Murray, 2016). As Hyland (2016, p. 20-21) observes, “disciplines are
largely created and maintained through the distinctive ways in which members jointly construct a view
of the world through their discourse.” Therefore, it is crucial to highlight the distinct lexical,
grammatical, and rhetorical resources needed to create specialized knowledge within each discipline.

In order to address the gap in existing EAP materials that fail to provide such targeted resources,
corpus-based analyses offer valuable insights for developing materials that are closely aligned with the
language demands of specific disciplines. By examining language use in specialized corpora, one can
identify patterns of vocabulary, grammar, and discourse that are characteristic of particular academic
fields. Such insights can inform the development of materials that more accurately reflect the language
use in those fields, thereby improving EAP instruction and enhancing learners' ability to succeed in
their academic pursuits.

1.2 Lexical Bundles and Swalesian Genre Analysis

Lexical bundles (LBs), as defined by Biber et al. (2002, p. 443), are recurring sequences of words that
become “prefabricated chunks,” easily retrievable from a writer's or speaker's memory, and used as
building blocks for constructing texts. The significance of such units in indicating “competent
participation in a given community” (Hyland, 2008, p. 5) is increasingly acknowledged and supported
by empirical evidence. Hence, it seems crucial for scholars aiming to publish their work in peer-
reviewed international journals to familiarize themselves with LBs and incorporate them in their
academic writing. The use of LBs in academic writing not only enhances the coherence and fluency of
the text but also reflects the writer's familiarity with the conventions of their field and their ability to
communicate their ideas effectively.

Rhetorical moves, as defined by Swales (2004), are discoursal or rhetorical units that perform
coherent communicative functions in a given discourse. The concept of moves originates from genre
analysis, which was developed by Swales (1981; 1990; 2004) to address the need for teaching ESL
students how to enhance their reading and writing skills in academic settings. In his work, Swales (1990)
expands upon the concept of discourse community as sociorhetorical networks that emerge to pursue
shared objectives and fulfil specific criteria, which encompass common goals, participatory
mechanisms, information exchange, community-specific genres, specialized terminology and expertise.
Genre, for Swales (1990, p. 58), is conceptualized as “a class of communicative events, the members
of which share some set of communicative purposes.” By studying the discourse community's genres
and their communicative purposes, Swales identifies moves as fundamental units of discourse that serve
specific communicative functions in a given genre.
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According to Biber, Connor, and Upton (2007, p. 9), the concept of "moves" refers to the
fundamental components of texts, acting as building blocks. These moves, in turn, are comprised of
"steps,” which are described as "multiple text fragments" (Moreno & Swales, 2018, p. 40) and serve the
specific purpose of the move they belong to (Biber, Connor & Upton, 2007). A step, as a text fragment,
plays a crucial role in introducing new propositional meaning essential for advancing the text and
achieving the intended purpose of the genre. Competent readers of a genre recognize the significance
of a step, enabling them to infer a specific communicative function without broad generalizations
(Moreno & Swales, 2018). Functioning as a smaller functional text within a move, a step acts as an
elaborator, operating at a more detailed level than the move itself (Al-Shujairi & Al-Manaseer, 2022).

LBs, rhetorical moves, and steps play crucial roles in academic writing. LBs contribute to the
fluency and coherence of the text, while a framework of rhetorical moves and their corresponding steps
help structure and effectively present information within specialized discourse. These elements indicate
the writer’s level of engagement within the discourse community relevant to the text. Therefore, it is
relevant to understand and employ conventional LBs, moves, and steps to produce academic writing
pieces that showcase the writer’s competence and expertise in their field of study.

Swales and Feak's (2012, p. 331) influential textbook, Academic Writing for Graduate Students,
highlights how research paper introductions serve as a response to two types of competition:
competition for readers and competition for research space. They introduce the create-a-research-space
(CARS) model framework from Swales (1990) to help learners understand this pattern. However, in
2004, Swales himself suggested an update to this widely circulated model. He cautioned against its
improper rigidity and mechanistic application, emphasizing the importance of contextualizing its use
within specific disciplinary and cultural contexts.

Cortes (2013) presents a novel approach that relates LBs to move analysis by integrating two
frameworks developed by Swales (1990; 2004). Specifically, for Move 1, "establishing a territory",
Cortes (2013) utilizes the steps introduced by Swales in 1990, while for Move 2 and 3, she selects the
steps introduced in Swales' 2004 work. A summary of the moves and steps used by Cortes (2013) can
be found in Table 1. The merging of the two framewaorks allows for a more nuanced and comprehensive
analysis of the connection between moves and steps with LBs in academic writing, therefore,
contributing to a better understanding of the communication patterns within specific discourse
communities.
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Table 1: Moves and steps in research article introductions (Cortes, 2013, p. 37, adapted from Swales,
1990, 2004)

Move 1 Establishing a territory

Step 1 Claiming centrality

Step 2 Making topic generalizations

Step 3 Reviewing items of previous literature

Move 2 Establishing a niche

Step 1A Indicating a gap or

Step 1B Adding to what is known
Step 2 Presenting positive justification

Move 3 Presenting the present work

Step 1 Announcing present research descriptively and/or purposively
Step 2 Presenting research questions or hypothesis

Step 3 Definitional clarifications

Step 4 Summarizing methods

Step 5 Announcing principal outcomes

Step 6 Stating the value of the present research

Step 7 Outlining the structure of the paper

Overall, Swales (1981; 1990; 2004) developed a text analysis method that helps English language
learners improve their research article reading and, most importantly, writing skills. This approach has
been widely used by researchers to uncover the generic rhetorical structure of different genres.
However, there is a research gap observed by Moreno and Swales (2018, p. 41) referred to as the
“function-form gap.” This gap can be bridged by identifying the most significant text items or patterns
(form), such as lexical bundles, in a specific rhetorical context (function), i.e., a move and step, that aid
readers in interpreting a particular communicative function with accuracy. As Moreno and Swales
(2018) argue, this objective is relevant to all text fragments that realize a significant communicative
function, except for cases where the function is not linguistically indicated, such as implicit causal
logical functions.

Swales (2019) notes that LBs have become a prevalent topic in EAP corpus-based research,
particularly for larger corpora where there is a preference for four-word bundles. However, simply
relying on frequency data to generate LBs lists may result in meaningless strings that are of “little
meaning or use to English language teachers and learners” (p. 77). In contrast, Simpson-Vlach and
Ellis’s (2010) study on academic formulas list went beyond to employ a mixed methodology that
included frequency data, statistical measures, and polling of EAP teachers and testers, showing potential
pedagogical value, according to Swales (2019). Unlike studies that “provide frequency data without
any consideration of possible or potential pedagogical uptake” (Swales, 2019, p. 77), our research aims
to combine Swalesian genre analysis and corpus linguistics to compare LBs used by EWs and NWs in
computer science, revealing differences between the writing of the two groups, identifying what is
worth teaching, and proposing concrete pedagogical applications to our findings.

All in all, the introduction section of Brazilian undergraduate theses and research articles
adheres to the established rhetorical organization. Rhetorical moves, as defined by Swales (2004), are
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coherent communicative units that contribute to the overall structure of the discourse. Within these
moves, steps act as essential building blocks, consisting of multiple text fragments that serve specific
purposes within the move (Biber, Connor & Upton, 2007). Steps play a crucial role in introducing new
propositional meaning and establishing textual progression. Thus, recognizing the significance of steps
allows competent readers to infer the specific communicative function they serve (Moreno & Swales,
2018). To accurately interpret communicative functions, it is essential to bridge the gap between form
and function by identifying significant text items or patterns within a specific rhetorical context
(Moreno & Swales, 2018). Readers can rely on elements such as LBs, which are recurring word
sequences serving as prefabricated chunks. LBs enhance the fluency and cohesion of the discourse,
acting as fundamental building blocks for constructing texts (Biber et al., 2002). By recognizing and
utilizing these linguistic patterns, readers can better understand and engage with the intended meaning
and purpose of the text, while writers can demonstrate competent participation within a given
community (Hyland, 2008).

2 Methodology

The primary objective of this study was to enhance the development of discipline-specific EAP
materials. To achieve this, two corpora were compiled to extract LBs and categorize them according to
the rhetorical functions they convey. The quantitative analysis was conducted using SketchEngine
(Kilgarriff et al., 2014) and the qualitative analysis involved manual categorization of transparent LBs,
which will be explained in this section.

LBs are textual segments identified using software based on their frequency and dispersion,
irrespective of their idiomaticity and structural status (Biber et al., 2021). LBs play a significant role in
language instruction, not only in constructing grammatically correct sentences but also in employing
“well-established lexical expressions in appropriate contexts” (Biber et al., 2021, p. 982). Furthermore,
when considering terminology studies (Krieger & Finatto, 2004), LBs relate to the phraseology present
in diverse genres within specialized discourse. It can be contended that LBs function as phraseological
components and consequently, contribute to the formation of a stereotyped linguistic structure, leading
to an autonomous semantic interpretation of the meanings derived from the structure's constituents.

This study draws on two corpora of introduction sections, one comprising undergraduate theses
by novice writers (NWSs) and the other consisting of published research articles authored by more
experienced researchers and hence expert writers (EWs), both from the field of computer sciences. The
data were collected with the aim of contrasting the results and identifying the differences in the use of
LBs across the two groups.

To create the Corpus of Computer Sciences Final Paper Introductions from Lume
(CorComplnt-Lume), all undergraduate theses written in English under the “Computer Science -
Undergraduate degree” collection on Lume were located through website filters for subject (Computer
Science), language (English) and genre (undergraduate thesis) and, subsequently, downloaded?*. The
introduction sections were then manually identified, copied, and pasted into a Word document
(Microsoft, 2022). After that, the data was cleaned to remove any elements that did not pertain to the
section's prose or reflect the students' writing skills, such as page numbers, titles, subtitles, graphs,
tables, images, captions, formulas, footnotes, and block quotes.

24 Obtaining consent from the students was not necessary for the process, as all undergraduate theses made available on Lume
are open-access and covered under the Creative Commons BY-NC-SA 2.5 Deed.
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The Corpus of Computer Sciences Introductions from PLOS One (CorComplint-PLOS),
consisting of text produced by expert writers (EWSs), was generated using AntCorGen (Anthony, 2022),
a freeware program that facilitates the creation of section- and discipline-specific corpora from peer-
reviewed, open-access articles published in international peer-reviewed journals available on the PLOS
One platform. Subsequently, both corpora were uploaded to and compiled on Sketch Engine (Kilgarriff
et al., 2014). Table 2 displays the number of tokens, types, and texts in each corpus used in this study.

Table 2: Corpora metadata

Corpus Number of tokens  Number of types  Number of texts
CorComplnt-Lume 173,371 148,310 170
CorComplInt-PLOS 646,236 532,235 581

Three criteria were considered for the extraction of n-grams using Sketch Engine (Kilgarriff et al.,
2014): (i) the extension of the word sequences (n-gram length), (ii) their raw frequency in the corpus
(minimum frequency), and (iii) the number of texts in which the sequences occurred in the corpora
(dispersion). For CorComplnt-Lume, the extraction criteria were as follows n-gram length of 5, 6, and
7; minimum frequency of 6; and dispersion of 3. Given the larger size of CorComplint-PLOS, we
employed a more conservative approach to extract a similar number of LBs as we did from
CorComplnt-LUME. This allowed us to compare only the most frequent LBs. Thus, for CorComplnt-
PLOS, the extraction criteria were as follows: n-gram length of 5, 6, and 7; minimum frequency of 15;
and dispersion of 8.

The total number of LBs meeting the described criteria in CorComplint-Lume was 125 and in
CorComplnt-PLOS, 120. However, due to the objectives of this study, we worked with a subset of LBs
that met the established criteria and were easily classified as transparent lexical bundles. These so-called
transparent lexical bundles contained a semantically significant collocation node (Frankenberg-Garcia
etal., 2019).

The two authors collaborated to manually categorize the LBs into the merged Swalesian
framework for moves and steps proposed by Cortes (2013; see Table 1). The most significant functions
conveyed by the chosen bundles were prioritized, and the categorization was performed by associating
LBs with specific steps based on their collocation nodes. LBs that could not be clearly linked to certain
steps were disregarded. This methodological decision was made because we believed it would be more
useful and pedagogically beneficial to concentrate on bundles that were transparent in conveying
rhetorical functions. While acknowledging that less transparent bundles, such as discourse organizers
that occur across sections and moves, and stance bundles that express the authors' opinions are also
important (Hyland, 2008), we delimited our scope and left them for further research.

Overall, this study followed a corpus-driven approach to the data in which we combined a
bottom-up corpus linguistics methodology with a top-down move-analysis approach. First, two corpora
were designed and compiled, then 4-, 5- and 6-word bundles were extracted, analysed and sorted. Then,
the transparent LBs were categorized into each step of an introduction. Finally, we observed four trends
in our data, which are explored in the section below, to later assess pedagogical implications.
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3 Results and discussion

This study aims to compare the use of LBs in Computer Science by NWs and EWSs to gain insights into
the pedagogical applications of language data, which can then inform the development of discipline-
specific EAP materials. In this context, NW refers to writers of undergraduate theses who are Brazilian
undergraduate students of computer science, while EW refers to other researchers in the same field who
have published papers in journals from the PLOS One platform.

Figure 1 shows the total number of LBs extracted from each corpus, along with the number of
LBs selected for this study from each corpus. A total of 245 LBs were extracted, with 125 from
CorComplnt-Lume and 120 from CorComplint-PLOS. In selecting bundles for the study, 61 LBs
(48.8%) were chosen from CorComplnt-Lume, and 42 LBs (33.6%) were chosen from CorComplnt-
PLOS?. These selected bundles are referred to as transparent lexical bundles because they allow for
more accurate identification of the rhetorical function they realize. We classified the transparent lexical
bundles based on the primary moves and steps conveyed by them, as outlined in the merged framework
proposed by Cortes (2013). This classification was made by observing the collocation nodes and their
immediate context.

Figure 1: Total and transparent numbers of LBs.

mTotal = Transparent lexical bundles
150

100

50

CorComplint-Lume CorComplInt-PLOS

Four trends were identified when comparing the data extracted from both corpora. First, both groups of
writers showed a lack of use of LBs to realize certain steps. Second, there were instances of similar
and/or identical use of LBs by both groups of writers. Third, NWs used some LBs that EWs did not use.
Finally, there were some LBs used by EWs that were not used by NWs.

The first trend observed in the data appears to reveal that none of the transparent LBs expressed
six steps from the merged Swalesian framework by Cortes (2013). These six steps include "making
topic generalizations" (M1 - S2), "reviewing previous literature™ (M1 - S3), "adding to existing
knowledge" (M2 - S1B), "presenting research questions or hypotheses” (M3 - S2), "providing definition
clarifications" (M3 - S3) and "summarizing research methods" (M3 - S4). These findings raise the
question of whether these steps are not typically expressed using a formulaic structure or whether they
are not present in written works within this discipline. While it is reasonable to assume that certain steps

% See Appendices for the raw frequency, normalized frequency and document frequency of transparent lexical bundles
extracted from CorComplInt-PLOS and CorComplnt-Lume.
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may not be realized through formulaic language, caution should be exercised when interpreting this
result due to the limitations of our samples.

Table 3 shows that NWs and EWs use similar or identical LBs for the steps of "indicating a
gap" (M2 - S1A) and "outlining the structure of the paper" (M3 - S7). When it comes to expressing the
function of M2 - S1A, both groups of writers tend to use the 4-word bundle best of our knowledge, as
illustrated in examples 1 and 2. The group of transparent LBs that express the function of "outlining the
structure of the paper" (M3 - S7) is the most frequently used in both corpora. This indicates that M3 -
S7 is not only reliant on formulaic language but is also an obligatory rhetorical step of papers in
computer science.

Ex. 1. “To the best of our knowledge, no full multi-objective linear model for UTRP has
been published before.” (CorComplnt-Lume)

Ex. 2. ‘To the best of our knowledge, it is the first attempt to combine these two methods
to improve the performance of NER on Chinese EMR.” (CorComplInt-PLOS)

Table 3: Similar and/or identical use of LBs by NWs and EWs

Rhetorical structure

CorComplnt-Lume

CorComplInt-PLOS

Lexical bundles

Lexical bundles

M2 - S1A Indicatinga  best of our knowledge the best of our knowledge
gap the best of our knowledge the best of our
the best of our best of our knowledge
To the best of
To the best of our knowledge
To the best of our
M3 -S7  Outlining the is organized as follows is organized as follows
structure of  work is organized as paper is organized as
the paper work is organized as follows paper is organized as follows
This work is organized this paper is organized
This work is organized as of this paper is organized
this work is organized this paper is organized as follows
of this work is organized as this paper is organized as
this work is organized as follows  of this paper is organized as
this work is organized as The remainder of this
of this work is organized The remainder of this paper
This work is organized as follows  remainder of this paper
The remainder of this The remainder of this paper is
The remaining of this remainder of this paper is
is structured as follows the paper is organized
document is organized as of the paper is organized
rest of this work the paper is organized as follows
remainder of this work is the paper is organized as
remainder of this work of the paper is organized as
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remainder of this work is
organized

document is organized as follows

This work is divided

the organization of the

The remainder of this work is
The remainder of this work
The rest of this work is

The rest of this work

rest of this work is organized

rest of this work is

this document is organized as
this document is organized
are presented in Chapter
presents an overview of

of this document is

the structure of the

The rest of the paper is

The rest of the paper

rest of the paper is

rest of the paper

rest of this paper

The rest of this

The rest of this paper
remainder of this paper is
organized

rest of this paper is

rest of the paper is organized
The rest of this paper is

rest of this paper is organized
paper is structured as follows
is structured as follows

paper is structured as
The remainder of the

While the term "paper" was exclusively employed to describe texts in CorCompInt-PLOS (as in
example 3), NWs in CorComplnt-Lume referred to their written pieces as "work" (as in example 4) or
"document" (as in Example 5). This divergence in terminology could potentially be attributed to the
distinct genres produced by each group. Despite this difference, in both corpora, writers employ the
same pattern of construction, which might characterize it as a lexical frame, i.e., “discontinuous
sequences in which words form a ‘frame’ surrounding a variable slot” (Gray & Biber, 2013, p. 109), as
suggested in Table 4.

Ex. 3. “This paper is organized as follows: section State of the art introduces the state of
the art about characterization methodology and selection of simulation intervals.’
(CorComplnt-PLOS)

Ex. 4. ‘This work is organized as follows: in chapter 2 the MOSFET technology is
reviewed, and the FinFET architecture detailed, along with comparisons.” (CorComplnt-

Lume)

Ex. 5. “The remainder of the document is organized as follows: In Section 1.1 a formal
definition of the problem is given.” (CorComplInt-Lume)

Table 4: Lexical frame "The * of this * is * as follows"

The * of this * is * as follows
remainder paper organized
rest work structured
document
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The third trend in comparing LBs reveals a difference in their use by NWs to realize the steps of
“presenting positive justification” (M2 - S2) and “announcing present research descriptively and/or
purposively” (M3 - S1). In contrast, EWSs do not use any transparent LBs to express these two functions.
This finding is displayed in Table 5 and suggests that NWs may be oversimplifying a construction that
is more complex and less formulaic than what is employed by EWs.

NWs tend to use certain bundles, such as The goal of this work is (example 6) and objective of
this work is, to perform the obligatory step of announcing the current research. In contrast, looking at
the noun word list of CorCompInt-PLOS in Sketch Engine (Kilgarriff et al., 2014), the most frequent
words used by EWs that relate to this step are “purpose” (202.71 occurrences PMW) and “goal” (184.14
occurrences PMW), neither of which appear in the n-grams list that meet our criteria for LBs in this

corpus.

Table 5: LBs used by NWs, but not used by EWs

Rhetorical structure

CorComplnt-Lume

Lexical bundles

M2 - S2

Presenting positive justification

a better understanding of the
a better understanding of
better understanding of the

M3 - S1

Announcing present research
descriptively and/or purposively

goal of this work

goal of this work is

goal of this work is to

The goal of this

objective of this work is
objective of this work is to
objective of this work

The main objective of

The main goal of

The goal of this work is

The goal of this work

main objective of this work
main objective of this work is
main objective of this

The main objective of this
The main objective of this work
This work focuses on

the focus of this

Ex. 6. ‘The goal of this work is to present concrete benchmark results of different
libraries, APIs, platforms, and implementation techniques for the matrix decomposition
problem, and further analysis into the ways that such tools improve (or not) the efficiency
of the implementation for similar problems.” (CorComplInt-Lume)
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Table 6 highlights LBs used by EWSs but absent in the use of NWs when performing the steps of
"claiming centrality” (M1 - S1), "announcing principal outcomes" (M3 - S5), and "stating the value of
the present research” (M3 - S6), according to the established cut off points. Surprisingly, only four LBs
were found in this category: plays an important role, results show that the, the results of the and
contributions of this paper, all of which are exemplified below.

This fourth trend suggests that NWs may not be familiar with the formulaic nature of the
phraseology used to fulfil the rhetorical functions of these three steps. This finding underscores the
necessity of explicit instruction on the use of LBs in academic writing and highlights the potential
benefits of providing NWs with access to formulaic language resources to enhance their proficiency in
constructing texts that fulfil the rhetorical steps in a formulaic manner within the computer science field.

Table 6: LBs used by EWs, but not used by NWs

CorCompInt-PLOS

Rhetorical structure Lexical bundles
M1-S1 Claiming centrality plays an important role
M3 -S5 Announcing principal outcomes results show that the

the results of the
M3 - S6 Stating the value of the present research  contributions of this paper

Ex. 7. ‘Software development effort estimation plays an important role in the software
engineering field.” (CorComplInt-PLOS)

Ex. 8. ‘The results show that the hybrid model proposed in this paper has higher
prediction accuracy than other models.” (CorCompInt-PLOS)

Ex. 9. ‘Specifically, we use reverse annealing to explore local minima near an initial
state defined by the results of the previous iteration of the algorithm.” (CorComplnt-
PLOS)

Ex. 10. ‘The contributions of this paper are listed as follows.” (CorComplInt-PLOS)

In conclusion, the analysis of the data extracted from both corpora revealed four distinct trends. Firstly,
both groups of writers exhibited a lack of using specific lexical bundles (LBs) to realize certain steps.
Secondly, there were instances of similar or identical use of LBs by both groups. Thirdly, NWs used
LBs that were not utilized by EWs. Lastly, there were LBs used by EWs that were not employed by
NWs. These findings indicate potential differences in the usage and understanding of LBs between the
two groups. Additionally, the study highlights the importance of explicit instruction and access to
formulaic language resources to enhance academic writing proficiency, particularly within the computer
science discipline.
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4  Pedagogical implications

The main contribution of this paper is to inform EAP material designers of relevant linguistic features
in a specialized genre. Incorporating the findings discussed in the section above into the design of EAP
materials is essential for enabling NWSs to produce more formulaic and conventional texts. This, in turn,
increases the likelihood of their research being recognized within the specific disciplinary community
of computer scientists.

In Brazil, there is a rising demand for the creation of resources that cater to the needs of the
expanding community of emerging researchers in computer science. This is evident due to the notable
inclination among undergraduate students in this discipline to actively engage in research communities
through the English language from the early stages of their academic journey. A significant indicator
of this trend is the growing number of students choosing to compose their undergraduate theses in
English. As previously noted, the most extensive collection of English-language undergraduate theses
on Lume is centred around this particular field.

Despite the significance of corpus linguistics in identifying patterns in authentic language use
and advocating for the integration of corpus data into EAP classes, its actual implementation in
classrooms globally is still in the early stages. A host of challenges, including time constraints, large
numbers of students in class, and technological barriers have been recognized as impediments to its
widespread adoption (Kavanagh, 2021). Moreover, many educators lack a basic understanding of the
underlying principles of corpus linguistics. Additionally, a significant number of papers in this field
often leave readers in the dark about potential classroom applications of the extracted data, as they do
not propose any tasks or activities that incorporate the findings.

Previous studies that investigated the pedagogical work with LBs, found that these units are not
easily acquired in the short term (Cortes, 2007). However, once students become proficient in using
them, there is a positive impact on their writing grades (Kazemi et al., 2014). Therefore, we now move
on to suggest a task based on our results that can enlighten EAP material designers and instructors to
work with data extracted from our corpora.
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Figure 2: Tasks.

The framework below presents moves and steps that can occur in the introductions of research articles.

Table 1: Moves and steps in research article introductions (Cortes, 2013, p. 37, adapted from
Swales, 1990, 2004)

Move 1 Establishing a territory

Step 1 Claiming centrality

Step 2 Making topic generalizations

Step 3 Reviewing items of previous literature

Move 2 Establishing a niche

Step 1A Indicating a gap or

Step 1B Adding to what is known
Step 2 Presenting positive justification

Move 3 Presenting the present work

Step 1 Announcing present research descriptively and/or purposively
Step 2 Presenting research questions or hypothesis

Step 3 Definitional clarifications

Step 4 Summarizing methods

Step 5 Announcing principal outcomes

Step 6 Stating the value of the present research

Step 7 Outlining the structure of the paper

(@) Based on your prior experience with texts in your field, mark with a check (v') which moves and steps you believe are obligatory
in computer science research.

(b) Match the concordance lines (Screenshots 1, 2 and 3) with the steps from the framework you think the authors are conveying
with the formulaic language in red.

d0c#120 . <Je><s> It i also shown that under bursty traffic, the TXOP limit plays an important role in avoiding lower priorit traffics starvation [3]. </s><s> Several stu,

doc# 168 articles in the MEDLINE database. <is><s> The MeSH vocabulary plays an important role  in the integration of arge-scale biomedical resources. </s><s> Hov

Screenshot 1:
KWIC "plays an important role”

doo#193 30 the network, g plays an important role in the national defense. </s><s> The traditional border monitoring ¢
B33) i

doc#209 <> Furthermore, more and more people realize that oniine news plays an important role i the spread of public opinion; thus, itis of great importance to knc

doc#200 1 Fig. 2. 10. ig plays an important role i e-mail add i

doc#244 cludes this paper. </s><s> Software development effort estimation plays an important role in field. <fs><s>There |

d0c#253 r the design of interventions. </s><s> The WNT signaling pathway plays an important role not only in embryonic development processes but also in adult tiss:

05#329 3 conclusions. </s><s> The control of complex networked systems plays an important role in many nature and technology appiications. </s><s> According

doc#359 ble computer systems. </s><s> The abiliy of power measurement plays an important role in energy study, since measurement at fine granlarity as well as w

Move ( )

doc#403 e specif plays an important role (especially in cancer) in driving the associated key gene(s) to caus.

doc#431 logous". </s><s> Therefore, finding the homology among samples plays an important role in tracing attack sources, restoring operating environments, and pr
doc#473 real networks better. </s><s> The analysis of information diffusion plays: an important role in understanding and predicting information flows, and has been w:

doot

nof collective behaviors. </s><s> The theory of structural balance plays an important role  in the evolution of signed networks [34], </s<s= G or LT models ¢
doc#474 usions are presented in section 5. </s><s> At present, the Intemet_ plays an important role  in polics, economy, culture and social lfe. </s><s> There are varic

Step ()

doc#487 . and confusion of species in the market [ </s><s> 10] Thersfore, it plays an important role for the ion of different ZP in

go0oO0oO0O0O0OO0OOO0OO0OO0OO0O0O0O00

doo#574 imp ity and income of enterprises, which plays an important role in

doc#24 infoll < 1 and ICAtransl < 1 barely overlap. </s><s> Overall, these  results show that the more effic

ock134 1 as embedded in two related online social networks. </s><s> Our  results show that the  Multipiicative Muliplex PageRank of users dispiays a broad distrib

Screenshot 2:
KWIC "results SHOW that the"

oc#148 1t edge attacks, random and intentional, respectively. </s><s> The  results show thatthe  robustness of controllabiity behave differently with the increasing ¢
oc#152 for the edge diretion for real networks. </s<s> The experimental results showed that the MDSs of the network tended to be composed of high-degree node:
606#220 (x, y)-flower networks by computer simulation. </s><s> Simulation ~ results show thatthe  (x, y)-flower networks of x = 1 have the identical degree sequence

do

19 hms and further imprave our algorithm, </s><s> The experimental ~ results show thatthe  proposed packet classification algorithm has high-speed packet cl

dock381 sing and real-world di <ls><s> Our isa very g a network, usuall
oc#403 proposed in [10] and [11] o identiy influential nodes. </s><s>The  results show thatthe DS theory is effective, however, the DS centrality is more focused
Move ( ) doc#422 antly stronger intention to spread positive WOM [16]. </s><s> The  results show thatthe best option of seeding targels varies between scenarios of with an
doc#482 1. common type of online social network interaction. <Js><s> Our ~ results show thatthe  eflect of peer influence on iter adoption decisions, relative to com

&

490 16n applied to static malware detection. </s><s> The experimental deep learni has more advi

doc#490 17000 samples for training and testing. </s><s> The experimental results show thatthe  AUC value of DeepDetectNet is slightly better than 0.986, the AUC

doc#518 were dependent on their degrees [14, 15, and the corresponding results showed that the network robustness was improved greatly in the case of a specific

Step ()

doc#542 the  results show thatthe entropy of the real between |

oc#574 “sities based on computer aided technology. </s><s> The analysis  results show that the  human resource management system in colieges and universities

Ooo0ooDoo0ooOoooOoooooao

doc#575 clor machine (ARIMA-LS-SVM) for stock prediction. </s><s> The:  results show that the  model has good universality and stability, and can provide a certair

doc#136 e the m of this paper . </s><s>The rest of the paper is organized as follows. <fs><s>\

doc#228 roe-bounded Turing machines [12]. <fs><s> Contributions Major contributions of this paper and GDSC follow. </s><s> Theoretical and software foundations

Screenshot 3:
KWIC "contributions of this paper”

oc#243 sies when they are used to enabie the cooperation. </s><s> The contributions of this paper have been broken down into three categories: We propose a new

doc#245 <Js><s>To the main novel

his paper are: A: a detalled performance analysis leading to conclusions of

o

#284 gorithm 1o achieve fast matching. </s><s> In summary, the main contributions of this paper  are as folows. </s><s>We design a CP-ABE based privacy-pres

do

1 transmitted without in-network aggregation. </s><s>The major contributions of this paper are summarised as follows, </s><s>We propose a novel and pre
oc#342 ation data taken from the LSHTC corpus [14]. </s><s> The main contributions of this paper are the following: We propose the first distributed, exact solver fo

Goc#388 witable fo the needs of <ls><s> The main ons of this paper  are as follows: First, sample and preprocess the data sel, the -

Move ()

doc#435 e execution server in <Js><s> The main of this paper analysis with reference [34] are summ

7 ser, such a study s outside the scope of this paper. </s><s> The of this paper are: f the benchmarks' sensitivty to LLC cape

doc#474 g models, a <Js><s> The major ions of this paper are summarized as follows: In this paper, a custom tokenizer was

dock

al network | ls><s> The

s paper are listed as follows. </s><s> One Comprehensive Visual Data G

doc#483 em for prediction. hthe

his paper are the following: We propose a feature space for structural sequ

Step ()

DOooOoooDOoOoooOoOoooooag

#489 sison </s><s> The major ions of this paper for use case and Kripke structure and an apprc

o

90 + dropped from 18.13% 10 3.1%. <Js><s>In conclusion, the main contributions of this paper are summarized as follows: Feature Engineering On the basis of

Goc#505 speciively, which are the best in the Herature. </s>~<s> The main contributions of this paper can be summarized as follows: We propose a novel transion-ba

Figure 2 presents tasks that exemplify indirect data-driven learning (Johns, 1990), where students are
presented with concordance lines extracted beforehand by the teacher, allowing them to analyse and

(ISSN 2754-0820) 203 Received: 04/06/2023
Revisions: 24/01/2024
Accepted: 08/02/2024



THIS PAPER IS ORGANIZED AS FOLLOWS: LEXICAL BUNDLES IN COMPUTER SCIENCE ACADEMIC
TEXTS PRODUCED BY NOVICE AND EXPERT WRITERS

draw conclusions independently. The primary objective of the tasks is to enhance learners’ rhetorical
awareness, perception of disciplinary variation, and recognition of formulaic language. This is achieved
specifically by introducing and highlighting LBs used by EWs that are absent in NWSs writing so that
these linguistic features can become a part of the repertoire of the latter group.

5 Conclusion

This study aimed to compare the usage of 4-, 5-, and 6-word bundles between two distinct corpora: one
composed of texts written by NWs (CorComplnt-Lume) and another containing texts written by EWs
(CorComplnt-PLOS). The former comprises introduction sections of undergraduate theses produced by
novice writers in the field of computer science from Brazilian universities. The latter consists of
introduction sections from research articles published in PLOS One, written by experienced writers in
the same field. In total, 245 LBs were extracted, and 42% of them were classified based on the rhetorical
functions they linguistically realize. The goal was to use language data extracted from a corpus to inform
the design of discipline-specific EAP materials, aiming to address the specific needs of students rather
than relying on generic "one-size-fits-all" EAP resources widely available.

Upon contrasting the two corpora, four distinct trends emerged in the use of LBs. These trends
are as follows: (i) both groups of writers showed a lack of LBs usage to realize certain rhetorical
functions expressed; (ii) both groups of writers demonstrated similar and/or identical usage of LBs; (iii)
NWs utilized LBs that EWSs did not use; and (iv) EWSs used LBs that were not used by NWs.

The first trend in the data may not be the primary concern for EAP material designers who are
aiming to teach conventional language chunks. This is because our results yielded no LBs that clearly
realize some steps. In fact, our results suggest a lack of formulaic structures in realizing the following
steps: "making topic generalizations" (M1 - S2), "reviewing previous literature” (M1 - S3), "adding to
existing knowledge" (M2 - S1B), "presenting research questions or hypotheses™ (M3 - S2), "providing
definition clarifications" (M3 - S3), and "summarizing research methods" (M3 - S4). The non-
identification of LBs in these steps within the scope of our study does not necessarily imply their
absence in the texts. Despite their unconventional realization through LBs in our corpora, the emphasis
on these steps in teaching the rhetorical structure of research articles should persist, remarking that some
steps do not seem to follow a formulaic pattern in the field of computer science.

Still regarding the first trend, it is worth mentioning that our results do not merge with those of
Cortes (2013), who investigated LBs in a corpus of research article introductions across thirteen
disciplines, being computer science one of them. The author did find LBs that express the six steps
previously mentioned. This discrepancy might indicate that our results corroborate the fact that
disciplinary variation exists and that a closer look at a discipline-specific sample can reveal different
patterns.

As per the second trend, both groups of writers showed similar and/or identical usage of LBs
in realizing the rhetorical functions related to "indicating a gap" (M2 - S1A) and "outlining the structure
of the paper"” (M3 - S7).

The third and fourth trends in the data highlight the teaching gap - the areas in which EAP
professionals should pay close attention while making decisions about what to bring into their
classrooms. The third trend indicates that NWs may oversimplify a construction that experienced
writers build in a more complex and less formulaic manner. These constructions are responsible for
"presenting positive justification” (M2 - S2) and performing the rhetorical function of "announcing
present research descriptively and/or purposively" (M3 - S1). In contrast, the fourth trend suggests that
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NWs may not be aware of the formulaic nature of the phraseology used to perform the rhetorical
functions of "claiming centrality" (M1 - S1), "announcing the principal outcomes™" (M3 - S5) and
"stating the value of the research™ (M3 - S6).

To bridge the function-form gap and support the development of effective academic writing
skills, EAP material designers should focus on addressing the third and fourth trends identified in the
data. The third trend highlights the oversimplification of certain steps by NWs in "presenting positive
justification™ (M2 - S2) and "announcing present research descriptively and/or purposively" (M3 - S1).
The fourth trend reveals NWs' lack of awareness of formulaic phraseology that could improve the
construction of their research text by conventionally expressing the steps of "claiming centrality”" (M1
- S1), "announcing principal outcomes" (M3 - S5), and "stating the value of the present research” (M3
- S6).

In contrast, the second trend, which describes the similar and/or identical use of LBs by both
groups of writers, should not be the main concern of EAP instruction. While it is important for students
to acquire these LBs through exposure to high-standard works, it may be worth considering lexical and
frequency discrepancies based on the specific goals of the lesson.

When designing materials, it is important to consider the language elements where NWs differ
from EWSs. By analysing the written production of both groups, for example, if NWs already
demonstrate proficiency in employing certain linguistic constructions, it may be unnecessary to design
instructional materials that solely target those aspects. Instead, instructional efforts should be directed
toward identifying and addressing the distinctive language patterns exhibited by NWs compared to their
expert counterparts. This approach allows for more targeted and effective instruction that addresses the
specific linguistic needs and challenges faced by NWs, facilitating their development toward higher
levels of writing proficiency.

It is also important to note that the lexical differences observed in the study may be related to
the fact that we compared the introduction sections of two different genres: undergraduate thesis and
research articles. For example, LBs containing the words “work™ and “document” were exclusively
found in CorComplint-Lume, while LBs with the word “paper” were exclusively found in CorComplnt-
PLOS. This highlights the importance of considering genre-specific language use when designing EAP
materials.

This research is not without its limitations. The main one is that our samples, which are rooted
in different genres and sourced from only two databases: PLOS One and Lume. Further research is
needed to explore the relationship between LBs and moves and steps from other sources, genres and
sections of computer science academic texts, beyond the scope of this study.

The results presented in this paper could be valuable for future research aimed at developing
an automated method for classifying LBs in different sections, building upon the foundation established
by the present study. By incorporating machine learning techniques, an automatic classification system
for LBs could be developed, facilitating more efficient analysis and interpretation of these linguistic
units.

Furthermore, it is crucial to consider alternative approaches for studying LBs in order to gain a
more comprehensive understanding of these units. It is also important not to overstate the significance
of conducting discipline and section-specific studies. Investigating LBs that are more recurrent in
certain disciplines and specific sections of research articles holds immense value. This is particularly
true when it comes to informing the design of EAP writing materials. These discipline and section-
specific studies will contribute significantly to enhancing our understanding of the utilization of
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formulaic language in academic writing and its role in disciplinary variation, especially in shaping the
development of targeted EAP writing resources.
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6 Appendices

6.1. Appendix One: Raw frequency, relative frequency, and document
frequency of transparent lexical bundles extracted from CorComplnt-
PLOS

Lexical bundle Raw frequency  Relative frequency = Document frequency
is organized as follows 110 170.21645 110
paper is organized as 98 151.64739 98
paper is organized as follows 97 150.09996 97
this paper is organized 42 64.99174 42
the best of our knowledge 42 64.99174 40
the best of our 42 64.99174 40
best of our knowledge 42 64.99174 40
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of this paper is organized

this paper is organized as follows
this paper is organized as

of this paper is organized as
The remainder of this

The remainder of this paper
remainder of this paper

The remainder of this paper is
remainder of this paper is

To the best of

the paper is organized

of the paper is organized

To the best of our knowledge
To the best of our

the paper is organized as follows
the paper is organized as

of the paper is organized as
the structure of the

The rest of the paper is

The rest of the paper

rest of the paper is

rest of the paper

rest of this paper

The rest of this

The rest of this paper

results show that the
remainder of this paper is organized
rest of this paper is

rest of the paper is organized
The rest of this paper is

rest of this paper is organized
is structured as follows
contributions of this paper
paper is structured as follows
paper is structured as

the results of the

plays an important role

The remainder of the

41
40
40
39
38
35
35
33
33
31
30
30
29
29
29
29
29
27
26
26
26
26
25
23
22
22
22
21
21
20
18
18
18
17
17
16
16
15

63.44431
61.89689
61.89689
60.34947
58.80205
54.15978
54.15978
51.06494
51.06494
47.97009
46.42267
46.42267
44.87525
44.87525
44.87525
44.87525
44.87525

41.7804
40.23298
40.23298
40.23298
40.23298
38.68556
35.59071
34.04329
34.04329
34.04329
32.49587
32.49587
30.94845

27.8536

27.8536

27.8536
26.30618
26.30618
24.75876
24.75876
23.21133

41
40
40
39
38
35
35
33
33
30
30
30
28
28
29
29
29
23
26
26
26
26
25
23
22
13
22
21
21
20
18
18
18
17
17
15
15
15
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2.2 Appendix Two: Raw frequency, relative frequency, and document
frequency of transparent lexical bundles extracted from CorComplint-

Lume

Lexical bundle

Raw frequency Relative frequency  Document frequency

is organized as follows

work is organized as

work is organized as follows
This work is organized

This work is organized as

this work is organized

of this work is organized as

this work is organized as follows
this work is organized as

of this work is organized

goal of this work

goal of this work is

This work is organized as follows
goal of this work is to

The goal of this

objective of this work is
objective of this work is to
objective of this work

The remainder of this

The remaining of this

is structured as follows

The main objective of

document is organized as

rest of this work

The main goal of

The goal of this work is

The goal of this work

remainder of this work is
remainder of this work
remainder of this work is organized
document is organized as follows
This work is divided

the organization of the

The remainder of this work is
The remainder of this work

best of our knowledge

the best of our knowledge

the best of our
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58
39
36
20
18
17
17
17
17
17
15
15
15
13
12
11
11
11

=
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334.54269
224.95112
207.64718
115.35955
103.82359
98.05561
98.05561
98.05561
98.05561
98.05561
86.51966
86.51966
86.51966
74.98371
69.21573
63.44775
63.44775
63.44775
63.44775
51.9118
51.9118
46.14382
46.14382
46.14382
40.37584
40.37584
40.37584
40.37584
40.37584
40.37584
40.37584
40.37584
40.37584
40.37584
40.37584
34.60786
34.60786
34.60786

58
39
36
20
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17
17
17
17
17
14
14
15
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12
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11
11
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a better understanding of the 6 34.60786 6
a better understanding of 6 34.60786 6
better understanding of the 6 34.60786 6
main objective of this work 6 34.60786 6
main objective of this work is 6 34.60786 6
main objective of this 6 34.60786 6
The main objective of this 6 34.60786 6
The main objective of this work 6 34.60786 6
This work focuses on 6 34.60786 6
the focus of this 6 34.60786 6
goals of this work 6 34.60786 6
The rest of this work is 6 34.60786 6
The rest of this work 6 34.60786 6
rest of this work is organized 6 34.60786 6
rest of this work is 6 34.60786 6
this document is organized as 6 34.60786 6
this document is organized 6 34.60786 6
are presented in Chapter 6 34.60786 5
presents an overview of 6 34.60786 5
of this document is 6 34.60786 6
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