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Abstract

Lexical bundle research has recently come to the forefront of corpus-driven studies.
Previous corpus studies have documented conflicting results regarding the frequency and
function of lexical bundles (LBs) in academic prose. To date, however, no study has
exclusively investigated LBs in the "discussion" sections of research articles generated
by professional native English authors. The current study addressed this gap by
examining the frequency, structure, and function of the most frequent four-word LBs.
The corpus was composed of the discussions of published research papers authored by
native (L1) writers. The data were extracted from five reputable international journals in
the field of applied linguistics, consisting of over 300,000 words. Using AntConc, all the
lexical sequences were retrieved with a frequency of 10 and a range of 5. The results
revealed that LBs were predominantly used by English writers. Structurally, it was found
that phrasal bundles were the most frequent in our corpus. The findings also
demonstrated that functionally, referential bundles were extensively employed. In
addition, stance bundles and discourse organizing bundles were the most prevalent after
referential bundles. Finally, the findings are discussed in terms of the implications for
non-native writers regarding the use of LBs in academic prose.
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1. Introduction

Since research articles (RAs) are an indispensable part of academia, writing a
highly qualified paper entails the competent deployment of linguistic features.
The current study investigated a particular type of morphological feature
dubbed “lexical bundles” (LBs), which refer to frequently-occurring word
combinations. With the growing interest in this area, some corpus-driven
studies have examined LBs across different academic genres (Biber, Conrad,
& Cortes, 2004), academic registers (Biber, & Barbieri, 2007), disciplines
(Cortes, 2006; Durrant, 2017), expertise levels (Staples, Egbert, Biber, &
McClair, 2013), L1 versus L2 writing (Adel & Erman, 2012; Esfandiari, &
Barbary, 2017), and rhetorical moves (Alamri, 2020). The findings of prior
research on L1 and L2 writing have illustrated inconclusive results concerning
the function and frequency of LBs. For instance, Adel and Erman (2012)
observed that native English writers relied on LBs to a greater extent than non-
native writers. However, there have been corpus-based studies indicating that
non-native writers utilized LBs with a higher frequency than their English
counterparts (Bychkovska & Lee, 2017; Pan, Reppen, & Biber, 2016). By the
same token, the frequency of functional patterns of LLBs has been found to
vary in a number of previous corpus studies (e.g., Adel & Erman, 2012;
Bychkovska & Lee, 2017). This study was set out to contribute to this path of
inquiry by investigating the frequency, structure, and function of the most
frequent four-word LBs in a corpus of 'discussion’ sections of RAs written by
native English academic writers in applied linguistics.

1.1. Research Questions

1. What are the frequently used four-word lexical bundles in research
articles' discussions written by native English academic authors in applied
linguistics?

2. What are the structural and functional properties of these frequently
used four-word lexical bundles?
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2. Literature Review
2.1 Frequency of LBs

Frequency is the most basic attribute of LBs since a multi-word sequence
ought to have the requisite frequency threshold to be considered as a bundle.
Depending on the size of a corpus, the frequency threshold might vary from
10 (Biber et al., 1999) to 40 times per million words (pmw) (Pan et al.,
2016). A variety of occurrences have been identified to be used by authors in
preceding bundle studies in L1 and L2 writing. As an example, Esfandiary
and Barbary (2017) observed that English academic authors used
significantly more LBs than Persian writers. Conversely, Bychkovska and
Lee (2017) found that Chinese undergraduate students used more LBs in
their essays than English students did.

2.2 Range of LBs

Range or dispersion is another criterion for identifying LBs. Similar to
frequency, the range threshold varies depending on the corpus size. For
instance, Adel and Erman (2012) set the low dispersion threshold of 'three’
thanks to the size of the corpus, while for a corpus of 176 texts, the range
threshold was set at 20 by Biber and Barbieri (2007).

2.3 Structure and Function of LBs

LBs fall into different structural and functional patterns. Following Biber et
al.'s (2004) functional and structural taxonomies, LBs were structurally
classified into three categories: NP/PP based bundles (phrasal bundles), VP-
based bundles, and Dependent clause bundles. Functionally, they serve three
primary functions, namely stance bundles, discourse organizing bundles, and
referential bundles. Previous research has shown varying results regarding
the frequency of stance expressions and discourse organizers in L1 writing.
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3. Methodology
3.1 Corpus

The present study used a corpus of research article discussions produced by
native English academic writers in applied linguistics. The RAs were
extracted from five highly-ranked international journals (Language
Learning, Applied Linguistics, TESOL Quarterly, Studies in Second
Language Acquisition, and Second Language Writing). The corpus was
composed of 243 discussion sections published between 2005 and 2019.

3.2 Bundle identification procedure

In the initial stage, the discussions were removed from all non-textual
content (i.e. plain texts). Using AntConc (3.5.8.0), a list of four-word LBs
with a frequency of 10 and a range of 5 were retrieved. Then, the LBs were
structurally and functionally analyzed based on Biber et al.'s (2004)
structural and functional taxonomy.

4. Results

After retrieval, 142 types and 2,637 tokens of LBs were found to be used in
the discussions, suggesting the prevalence of LBs in the academic prose of
native English writers. The most frequent LBs found in the corpus were in
the present study, in the current study, in the case of, it is possible that, the
results of the, and on the other hand, which occurred over 50 times across
the corpus. Structurally, most LBs were phrasal bundles consisting of NP-
based and PP-based bundles. The functional analysis revealed that referential
bundles accounted for 60.6% of all LBs.
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Table 1: List of Journals and the Number of Extracted Articles

English Journals No. of RAs No. of Words Year
Language Learning 47 47,974 2005-2019
Applied Linguistics 21 25,395 2005-2019
TESOL Quarterly 60 76,366 2005-2019
Studies in  Second  Language 83 142,285 2005-2019
Acquisition

Second Language Writing 32 50,222 2005-2019
Total 243 342,242
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Table 2: Frequency of bundles in the Corpus
Bundle Types Bundle Tokens Corpus Size

142 2,637 324,242
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Table 3: Number of Structural Types and Tokens

Categories Types Tokens
Frequency Percent Frequency Percent
NP/PP-based bundles 95 66.9% 1994 73.7%
VP-based bundles 37 26.1% 569 21.6%
Dependent clause bundles 10 7% 124 4.7%
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Example 1. In the present study, the main-point effect was significant for

both groups regardless of the distance between the contradicted precondition

and the anomaly. (PP-based bundle)

Example 2. The results of the current study, however, showed an increase
in coordinate clauses followed by a decline. (NP-based bundle)

Example 3. Whilst considering the benefits that forms of elaborated
processing might bring to the acquisition of L2 lexical items, it is important to
also consider the role of repetition. (VP-based bundle)

Example 4. The findings indicate that there is a relationship between these
stages of development and word frequency. (Dependent clausal bundle)

SS9 (5Lasians 35,5 Jala 3 a3 1Y
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(0 JBo) aao o pobaial s pd w1, S35 sladious

Example 5. They demonstrated the degree to which the exposure to
English as an additional language was part of their broader experience of
acquiring a repertoire of discourses in the home, community, and school.
(Referential Bundle)
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Table 4: Number of Structural Types and Tokens

Categories Types Tokens

Stance bundles Frequency Percent Frequency Percent
26 18.3% 503 19.1%

Discourse organizing bundles 30 21.1% 473 17.9%

Referential bundles 86 60.6% 1661 63%
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Example 6. The fact that the increase in dependent clause use is evident in
both the raw data and the ratio data in this study may be a reflection of the fact
that the proficiency levels in this study are more distinct from each other.
(Stance Bundle)
Example 7. In the present study, both groups showed evidence of efficient
Ll-based structure building. In the L2, on the other hand, there were

significant differences in structure building between the groups. (Discourse
organizer)

SriSdasia g L b
@an Ghas o el sladius oS0 (S8 pws Giagl Gl Gl Saa
gloail 5 o oslpen O Guy ass Gl Ol o Sia gl € ug SV
1 Slolod Cpsidm € pladius uSOK 5 oliale Jilad 5 433 (83l sladies
28 K oy pes wildEENS

Ll 68 ol € ol olis MalSolen sladios K s 5 oland eaym
sl (O @ L) el (B 3 b 5 S (Ve Bimy (B35 0 (YL (S0 a8
A 5SS age 5 3ok oS o G € S ool ole sl sl
by 5o sasloiunt ot ol S5l sladinn @, SHEG @ay (B 8 shsu

GO 5 1) P83y (sladians (sl cuaal 5 (I8 oS ol Gudiy slaghagls Ol Ao



NS

? Sy o 5SS KisRm K g 03l o hares
20N

(Cortes, 2006; Erman & Warren, 2000; Li & wioag 4sbe oKl (s
eolale 5l (mas3s oo @ () 5058 Schmitt, 2009; Pérez-(Llantada, 2014
o5 sad ok (2004) Kan 5 sul s S5 loslslen 5 (Sobe sladiuns Gl
sbosbe Jols Jile sladins GhKas 5 sl @olale Jao pulialy S sl
5 i cladiis ) glaslstlen slading (Sou (gaw O i glolS 5 el
ol Soke SE515 sladions polad 50 (255 cpl s wilead JSES Gl y slelgelea
S U8t i85 (slelgalen sladinns (plipisidl Sag leslS 5 el slac)le
0 ps Gl s (sl salan 5 lad sladions

st Sl € up ol 5l S G851 sladius @bl guuand o
s K o9 sleslstlen sladinns 31 Ll Buiay 35 bacu 53 sadion s LS (JSoke
(Chen & Baker, 2010; Cortes, 2004; 55 oy slaua 55 =l e il Sl
ey el ol 5 Esfandiari & Barbary, 2017; Shirazizadeh & Amirfazlian, 2021)
S Sl sladins Jlels Lol GBu o aail B 5o S o)l
ARl (55K ws 0 N (1999) ooKea 5 b G Ll ys ol idn gle )l galaa
a5 sl s Sl s K3 gle 108 5 and 83350 (Sole S5y sladis )
o8 Yle dias i 550 slatadidie 5 (S5 4S uls Las )y s ol 4 (13 g0 1 4
S 5 €€l el oyl 5 pand SE3 sladion S K lasols JLEm)
S SES el b ol 2 5¥ ctins (B 50 03390 03 (A 55 a e 5 Liae sigs JETI (5l
et Al s b alaly su sl Lal gl 5 ol S35 sladios )
ol SB35l sladiius 4 5 S sualitie 50 (2019) ol ee coWlEe Gms (2ds 50 S50,
Sl 1y S8 i (slelK s

Lag sadlal o K58 18 cAla (S5l gladias HGALL 5 Sl 5 laa
sl ool ol cuaal AR Gsie ola) 5 calad Ho 50 SE3 sladiu
3 Sla (e.g., Biber & Barbieri, 2007; Conrad & Biber, 2005) ¢yius slaha s
3ol 5 il sladios a Koo 05,8 59w sela) sladios « el o

€ oy plas 50 sala Shags dadiilb ueas gl o asls gaid (Sosis

e

ok



(4]

=

Soets

1201 i 5 oy (VY ply) T ilact 115,05 S sl 5

jok

Wl S835ls sladius b g o¥Ee day (ids Ba S 5o € o SHIS (18 o 3 slate
Lg 4@‘)34&#’%6“&&&}3@}‘ u.;)g (5[.&4:\.5‘.3 ._\.\%J.A JEYY PR G:L;J‘ (5LA‘LL.«J ;.\Jﬁau.n
K} ")% dalllas B Jrla 6‘_).\ RV I V5N BE ).A.él; dallls c_ttu L.t ‘@KJ‘J LSLAq:H.HJ J_)S_)ls
S5y i 5380 o O ow S 00 S soliinl 568 elay) sladia
4 (50 S, sl 4S8 S Lol g3 o (ina 538 Cnl o Ol B ¢ da 53
OLngueKn U\g"ﬂ""‘f\}“ _)LL.:Z:J.\ o LS':L;J| (5‘.&4::.-.‘4.\ .\.JJ_)S saaline JJA u:l-AJ:}:é BE) J;u
ol gL Sls18 (e sladias 5 Ll laals & s
st QS 55 calipg aas Gl SE51s sladian oS80 (SSa b wisy
S nlass 1) ¢ SOLET jins dadidl Col 51 KT L w500 Sl o Sitia g3y dlaa)
Cortes, ) cuala s ol 0 SHE @ 380 oK 8515 sladius 5800 5o Sla K Ly,
Ot g (el GG S5l sladas u SO 5 olale (subaads
5 ulaol slas, g lagS Lo s slagesas alil sl Bl e (LS
OIS s 59 8350 3l L] K31y sladins b s sdlaadign 5 ks JSaa 1,
2 0o 5 SIS 4 pame DL sl (Balad By 5 i (1O (alKash
.LJ‘J&LIJSJJJ‘}AGJJ

OB s € @il S5l sladtins 3 G o] s 4 LB Ghagd ol
o loail Lamy ol 8550500 0Lt 5 SLo el 8 58 Gla S35
GoSHE G hanlio (s & WIS o (Sle s go i 4 iedle 1Kt o5y ol 80
Laksd .3l (L) ol 502 5 L) e 58w 8 Gle SE3)y sladions B G K ol

W8 ) i Suu s G sla g 5o s 5o LS Kaal fd 5 o Sl fia il



ory

)

St

5y sladiws (o5 Su K5 IS g 03/j g doreo

€ olal 3 ol aaln e 585 age 5 sl b OB s bag Lills ol
Ol el pacs 38 33 oy 8l 5 35 9IS HSB LapT GBI s 155 e S L5 S
SB35l sladias cuaal © a5 Lo g sk K sale SV Be (an (B (555 02 WS (a5
50 oY glagids b Ho L N ool SIS0 (gale oYlEe 6354 AKE o 5ie 0
B, 4 YU las, bl by s slacise Golaly 1y s pale sl slis 5 oYls
$lS ulungly G, oY 5 Jaie L 3:8a5 opl 8y Onines 500 a3
Loyl 15 otasds ool sl <ol b (2004, Durrant, 2017; Hyland 2008a, 2008b
Lo o9 @ Gl O olagiagdy cual Sl o oly anead ladia; b © Gl
J‘)‘._\BL'L.‘.J b‘}‘.\.}‘ Y}u.a (5‘45_)5# Sladlbas 08 (ntined Ldeu y ﬁLLJ‘ © b._\lﬂ BB ,)i’.,-‘ GLA‘CL.’Z.J
oYle day GiA 5o S5 ladian pas b ails e sail 5o o) Kk 55y wass 5aS
O o8 ol @l G Wl B anS e 585 @l Sy Ol i

Lacud g3 o #
Zamel
corpus-driven studies
multi-word sequences
phraseology
formulaic language
lexical bundles (LBs)
functional
idioms
. frequency
10. Cortes
11. range
12. Biber

Al e

L
P



bry

?’-vmM/,N‘(vr&gn:)wmgﬂ ‘,;gjdu,z:..?:f

el SO

13. Adel & Erman

14. Pan

15. dispersion

16. Biber & Barbieri

17. NP/PP-based bundles

18. phrasal bundles

19. VP-based bundles

20. dependent clause bundles
21. clausal bundles

22. Hyland

23. stance bundles

24. discourse organizing bundles
25. referential bundles

26. research-oriented bundles
27. text-oriented bundles

28. participant-oriented bundles
29. genre

30. Staples

31. Chen & Baker

32. Esfandiari & Barbary

33. Bychkovska & Lee

34.Lu & Deng

35. impact factor

36. Laurence Anthony

37. Reliability

38. inter-rater reliability
39.measure of Kappa agreement
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Appendix A: The Retrieved Four-Word LBs in the Corpus
Ra Cluster Freque Ran Ra Cluster Freque Ran
nk ncy ge nk ncy ge
1 in the present study 80 41 72 of this study was 14 13
2 in the current study 78 37 73 the beginning of 14 9
3 in the case of 60 41 74 the ditf};Zrence 14 10
between the
4 it is possible that 58 46 75 the two types of 14 9
5 the results of the 57 38 76 used in this study 14 13
6 on the other hand 51 41 77  despite the fact that 13 12
7 it is important to 50 42 78 in addition to the 13 11
8 the fact that the 45 34 79 in contrast to the 13 11
9 at the same time 41 31 80 in relation to the 13 13
10 of the current study 41 25 81 is likely to be 13 9
11 the results of this 37 27 82 it may be the 13 11
12 in terms of the 36 31 83 may be the case 13 11
13 results of this study 36 27 84 of the relationship 13 12
between
14 as well as the 34 27 85 should be noted 13 12
15 to the fact that 34 25 86 a greatlltucilteal of 12 10
16 in the context of 32 25 87 are more likely to 12 10
17 on the basis of 32 21 88 can be seen in 12 11
18 the extent to which 31 26 89 in light of the 12 10
19 the end of the 29 19 90 in the same way 12 10
20 as a result of 28 25 91 in the target 12 9
language
21 the L1 and L2 27 10 92 may be due to 12 10
22 the nature of the 27 19 93 of English as a 12 10
23 the use of the 27 20 94 on the part of 12 11
24 of the present study 26 17 95 that the use of 12 9
25 at the end of 24 17 96 the course of the 12 12
26  isimportant to note 24 22 97 the learners in the 12 8
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Ra Cluster Freque Ran Ra Cluster Freque Ran

nk ncy ge nk ncy ge

27 the case of the 24 16 98 the learners in this 12 7

28 with respect to the 24 16 99 the way in which 12 9

29  learners in this study 23 15 100 to be able to 12 12

30 at the level of 22 16 101 to the use of 12 10

31 is possible that the 21 19 102 alarge number of 11 10

32 the first research 21 18 103 can be used to 11 8

question
33 due to the fact 20 16 104 in the number of 11 9
34 important to note 20 19 105 in this study was 11 10
that

35 in other words the 20 17 106 L1 and L2 writers 11 5

36 on the one hand 20 18 107  learners are able to 11

37 the findings of this 20 13 108 of the use of 11

38 be the case that 19 15 109 that there is a 11 11

39 it may be that 19 16 110  the importance of 11 7
the

40 in a variety of 18 13 111  the participants in 11 10
this

41 in the united states 18 14 112 the present study 11 8
was

42 in this study the 18 17 113 this was not the 11 10

43  the degree to which 18 14 114 to note that the 11 10

44  the other two groups 18 12 115 was not the case 11 10

45 be due to the 17 9 116 a result of the 10 8

46 findings of this 17 11 117 and the fact that 10 9

study

47 in the use of 17 14 118 as was the case 10 10

48 it is likely that 17 16 119 could be argued 10 9
that

49 of the target 17 15 120 for the most part 10 10

language

50 over the course of 17 14 121  found in this study 10 7

51  results of the current 17 13 122 in a way that 10 10

52 the second research 17 16 123 in line with the 10 10
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53 a wide range of 16 15 124 in terms of their 10 10

54 as a function of 16 13 125 in the process of 10 9

55 both L1 and L2 16 9 126 is also important to 10 10

56 it is clear that 16 15 127 it could be argued 10 9

57 participants in this 16 14 128  itis interesting to 10 10

study
58 the participants in 16 13 129 it is not surprising 10 10
the
59 this is consistent 16 12 130  of the target words 10 9
with

60 with regard to the 16 13 131 on the use of 10 9

61 at the beginning of 15 11 132 our results show 10 5
that

62 between L1 and L2 15 9 133 plays a role in 10 7

63 by the fact that 15 13 134 the basis of the 10 9

64 in the form of 15 13 135  the findings of the 10 6

65 it should be noted 15 14 136  the majority of the 10 9

66 the results of 15 6 137  the meaning of the 10 8

experiment

67 the strength of the 15 12 138 the present study 10 9
the

68 this study was to 15 14 139  the results indicate 10 7
that

69 at the time of 14 9 140  the ways in which 10 8

70 in the absence of 14 14 141 to be the case 10 10

71 in this study were 14 12 142 used in the current 10 7
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