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Abstract

This paper compares the use of recurrent word-aoations (n-grams) in texts produced by
Norwegian learners of English and native speakéfSnglish in two academic disciplines,
namely linguistics and business. The study expltresextent to which the same n-grams are
used by learners and native speakers in the twaptiiees. Using an adapted version of
Moon's (1998) functional framework, we map the fiots of the n-grams, distinguishing
between three major functions: ideational/informiadl, interpersonal and textual. The n-
grams are extracted from the VESPA and BAWE corpoepresenting learner and native
language, respectively.

The data reveal a complex picture. Informationgrams are by far the most frequent
type and they seem to be not only discipline-spediiut also topic-specific. There are more
n-grams with an interpersonal function (evaluatwel modalizing) in the linguistics than in
the business discipline. Frequencies of n-gramé$ wittextual/organizational function are
more similar across the material. However, thereelatively little overlap in the use of
individual n-grams with interpersonal and textuahdtions across the L1 groups. There is a
higher degree of similarity between learners ani@apeakers in the linguistics discipline
than in the business discipline. On the other h#imete is some similarity across disciplines
within L1 groups as regards interpersonal and sxitgrams.
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Ebeling and Hasselgard

1. Introduction

This study investigates the use of recurrent wanaiamnations in texts produced by novice
writers — both learners and native speakers — achssiplines. These word-combinations are
defined as uninterrupted multi-word strings andase known as lexical bundles or n-grams.
More specifically we investigate how salient suclgrams really are in two different
academic disciplines and to what extent the sartierpa and functions are used by learners
and native speakers of English.

The study of recurrent word-combinations, or naggais rewarding "because they
give insights into important aspects of the phragpoused by writers in different contexts"
(Scott and Tribble 2006, 132). Although not all lsumombinations are of phraseological
interest (cf. Altenberg 1998) or constitute "psylainguistically salient sequences” (O'Donnell,
Romer, and Ellis 2013, 89), they serve as a usshiting point for an investigation of
patterns of lexis in student writing across didogs. Interesting to note in this context is
Hyland's (2008, 20) observation that n-grams "ocand behave in dissimilar ways in
different disciplinary environments".

Our focus will be on 3- and 4-grams produced by b& groups — Norwegian learners
of English and native speakers of English — andsactwo broadly defined disciplines, viz.
linguistics and business. The n-grams will be fiomally classified following an adapted
version of Moon's (1998, 217-218) functional clésation framework for "Fixed
Expressions and Idioms" (FEIs), including the thneain functional categories: ideational,
interpersonal, and textual.

It is expected that the types of n-grams may difegween the disciplines and between
learners and native speakers (cf. Hyland 200820Y%, However, due to the frequent claim
that language learners are often unaware of gemmeeations (e.g. Gilquin and Paquot 2008),
there may be less of a disciplinary difference hie tearner writing. It is also uncertain
whether there will be greater differences betweamrer and native writing than between the
linguistics and the business writing. Drawing onadfom two corpora of novice academic
writing — VESPA and BAWE (see Section 3) — we saegwers to the following questions:

I.  What discourse functions do the recurrent word-doations have?
ii. To what extent are the same patterns and functisesl by learners and native
speakers?
iii.  To what extent are the same patterns and functised in both disciplines?
iv. Is L1 background or discipline more decisive fore thse of recurrent word-
combinations and their functions?

As the Norwegian learners in question are relagiaelvanced in their English proficiency, we
do not expect to find frequent n-grams that reprekexical errors.

We start by presenting some previous researchherpotential of recurrent word-
combinations as discipline discriminators and om tise of recurrent word-combinations in
texts produced by learners vs. native speakers.colora on which the study is based are
introduced in Section 3 along with a descriptiontbé n-gram extraction method. An
overview of the functional classification framewoirk given in Section 4. The n-gram
analysis proper is divided into two parts; first a@mpare the distribution of n-grams across
the two L1 groups (Section 5.2) before we movecoa tomparison across the two disciplines
(Section 5.3). Section 6 provides a summary and@ussion of the findings, while Section 7
discusses further work and possible applications.
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Learners' and native speakers' use of recurrent word-combinations across disciplines

2. Background

In recent years, we have witnessed a steady ireri@astudies concerned with the use of
recurrent word-combinations, n-grams, chains, xicé& bundles, to mention but a few of the
terms that have been used. Both genre-relatedestwtid contrastive interlanguage studies
have investigated different aspects of such contioinsy related to frequency, form, function
and phraseological status. We will not attempt la duerview of previous studies dealing
with these topics; however, a brief discussionavhs of the most relevant studies is in order.

One important source of inspiration is Stubbs Badh's (2003) study on the use of
recurrent phrases as text-type discriminators. yanad) uninterrupted chains from three text-
types in the Brown family of corporacTIoN, BELLES, and LEARNED,” Stubbs and Barth
show that "different text-types are repetitive iffedent ways and to different extents" (2003,
62). For example, theeARNED texts in their material are found to be much nraeetitive
than the other two text categories. Moreover, aigothe text-types may be characterized by
similar chains, e.g. DET WNf, such chains are found to contain different nadgending on
text-type (ibid., 78).

A number of other studies have pointed to sinfiladings? also in terms of n-gram
function. In a study comparing the use and funstioh n-grams in UK English student
(literature) essays and academic prose, Ebelingl(2@ncluded that both are academic text-
types in the sense of being highly informationahature. An additional trait of the student
essays, however, is that they are typically evaladi.e. interpersonal) as well, e.g. including
sequences such #ee importance ofdue to theanda sense of

On the basis of such previous findings, we infi@t n-grams can also be studied as a
predictable characteristic of differedisciplines as has indeed been shown to be the case in
studies by e.g. Cortes (2004), Groom (2005), Hylg@D8), and Adel and Romer (2012).
Although Groom (2005, 272), in his study of twotpats in two genres and two disciplines,
concludes that "the present study cannot claimate tproved [...] that academic genres and
disciplinary discourses can be described and éfftemted in terms of their preferred
phraseologies”, he adds that such a hypothesislisworth pursuing in the future.

Hyland (2008), for instance, sets out to expldre éxtent to which 4-word bundles
differ by discipline. His material comprises ressmarticles, PhD dissertations and MA/MSc
theses in electrical engineering, microbiology, ibess studies and applied linguistics.
Although the authors of the texts in his datasptasent different L1 backgrounds, this is not
a factor that is discussed by Hyland as a possillieence on the use of lexical bundles. He
does add, however, that he would be surprisedsf language played a crucial role at "this
level of proficiency" (ibid., 20), though he doest mlaborate his reasons for this view.

Also important in the present context is the framk used for the functional analysis
performed by Hyland. Drawing on Biber, Conrad, &drtes (2004) and Biber (2006),
Hyland operates with three functionally definedegaftries: research-oriented, text-oriented,
and participant-oriented. He finds substantialestéghces in "bundle functions" by discipline.
As will become evident, his functional taxonomyey much in line with the one chosen for
the present study (see Section 4).

Moreover, Hyland surveys to what extent actual otevbundles overlap across the
disciplines, and he comments that it "may make ekgong reading for commercial materials

2 The Brown family of corpora includes the Brown fus, the Lancaster-Oslo/Bergen Corpus (LOB) wititste
from 1961 and their 1991 counterparts, the FreilBmgvn Corpus (Frown) and the Freiburg LOB Corpus
(FLOB). These corpora operate with the text catiegdlimaginative prose'F(CTION), "belles lettres, biography,
memoirs, etc."€ELLES), and "learned", including social sciences, huitiesyi etc. (EARNED).

% See e.g. Biber and Conrad (1999), Biber (2006)1t$md Tribble (2006).
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writers seeking to identify universals of academidting” (2008, 11). In other words, very
few bundles are common across the board. His stuay supports the findings reported by
e.g. Cortes (2004, 410-411), who found disciplinaayiation in the use of lexical bundles in
history vs. biology, both in terms of structuraldafunctional features. The analysis of the
bundles in Hyland's study indicates that "writerslifferent fields draw on different resources
to develop their arguments, establish their créitditand persuade their readers” (2008, 20).

As far as the other main focus of our investigati® concerned, that of learners vs.
native speakers, several researchers have addrgss@dzzles of "nativelike selection and
nativelike fluency™ by studying multi-word sequences and phraseolpdyivs. L1 English.
Publications include Granger (1998), Meunier an@r@er (eds) (2008), Chen and Baker
(2010), Adel and Erman (2012), Hasselgard (2012yuBt, Hasselgard, and Ebeling (2013).

Discussing lexical bundles that do not necessamdgresent complete structural units”,
Adel and Erman (2012, 82) found that 4-word bundbesduced by Swedish advanced
learners of English in linguistics use "fewer aiad liess varied lexical bundles than native
speakers". In this respect, their results reseitigise of Chen and Baker (2010) who studied
Chinese learners of English in several disciplinéswever, the discipline-specific samples
studied by Adel and Erman showed a greater disnmpia the use of bundles between native
and non-native speakers than was the case in CheénBaker's dataset. Since we will
specifically compare learners and native speakieEglish in linguistics vs. business, it will
be interesting to see how our data match thosedef And Erman in terms of n-gram overlap
within and across the disciplines.

Both Adel and Erman (2012) and Chen and Baker qRQfase their functional
classification of n-grams, or lexical bundles, battof Biber, Conrad, and Cortes (2004). As
noted above, this classification scheme is comfgatiith the framework adopted in the
present study in the sense that both are equayred by Halliday's (2004) metafunctions of
language. However, Adel and Erman seem to have sessgvations about the framework
they (try to) adopt, due to unclear criteria foe gubcategories. Thus, their final classification
only takes the three main categories into accoumt referential bundles, stance bundles, and
discourse organisers. Since these do not completatgh our categories, a direct comparison
with our findings will be problematic. Nonethelesisere is enough overlap to draw on their
insights, also in terms of the functional analysigel and Erman (2012) conclude that

What we find are rather similar proportions of refgial expressions in the two
groups, but a greater proportion of stance bundied a smaller proportion of
discourse organisers among the native speakers. ddmfirms a pattern already
spotted, the native speakers' greater relianceand, greater variation in, stance
bundles. (Adel and Erman 2012, 90)

In the light of these findings, we can expect thatnative linguistics students in our data will
behave in a similar manner, producing more intequasl n-grams than the Norwegian
learners and fewer textual ones (cf. research gunss({i) and (ii)). As regards the form of
patterns, Hasselgard (2012) found that n-gramsatitig complex phrases were more typical
of native speakers; a similar tendency may be degdea the present material (cf. research
question (ii)). It is also hypothesised that lirgdids students, regardless of L1, will use more
organizational (i.e. textual) n-grams than busirssslents, in accordance with Hasselgard's

* Cf. Pawley and Syder (1983).
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(in press) findings that linguistics students maise of more metadiscourse than business
students do (cf. research question (iii)). Furthemen Paquot, Hasselgard, and Ebeling (2013)
found that learners are more visible authors iir teets, a feature which may also show up in

their recurrent word-combinations (research quadiig).

3. Material and method
3.1 The corpora
For the present study, native speaker data haveddled from the British Academic Written
English (BAWE) corpus and (Norwegian) learner datan the Varieties of English for
Specific Purposes dAtabase (VESPA-NO). At prese®SWA-NO contains sufficient
material in two disciplines, namely linguistics abdsiness, to make a comparison with the
corresponding native-speaker disciplines worthwhiler this purpose, we make use of a
subset of the BAWE corpus, and only include natppeakers of English in the two
disciplines.

Table 1 gives an overview of the material from tive corpora in terms of number of
texts and number of words. As can be seen, thendéssipart of the VESPA-NO s still
relatively small, a fact that will have to be bornanind when discussing the findings.

Table 1. Breakdown of data in terms of numberxaktand words

Linguistics Business
Texts | Words | Texts | Words
VESPA-NO (L2) 239| 267,855 70 47,335
BAWE (L1, BrE) 76| 167,437 64| 141,249

A few words about the content and types of texttuined in the two corpora are in order.
With regard to the linguistics papers, these airéyfaniform across the two corpora. Most of
the texts are essays discussing and analysing dgeguypically from an applied and/or
functional perspective.

The business material is less uniform than thguistics material, in that the BAWE
corpus includes a varied set of texts from a numdbkerdifferent modules, including
Introduction to Business Law, Marketing Analysispdalnternational Environment of
Business. The business texts held in the VESPA-&Qhe other hand, are all from the same
module, viz. Business Communication in English. ld@er, both cohorts are represented by
students doing different business degrees, e.g.aljlanent Science, Economics, Business
Administration. Although this is not unproblemaiticthe present study, we have chosen to be
pragmatic and follow the BAWE team's policy on this

Modules are not a perfect match with disciplinessceonomics departments, for
example, deliver modules in mathematics — but,tier purposes of this project, we
treated every assignment produced for every moduwight by staff belonging to the
same department as belonging to the same discifisop and Nesi 2009, 74)

The BAWE texts were produced by UK undergraduateMaster's students, "for assessment
as part of taught degree programmes" (Alsop and R@39, 71); they also "meet a certain

®> The word count excludes text in e.g. footnoteschlquotes and headlines. See Ebeling and Heul{266k)
and the respective corpus manuals (Paquot et A0, 28euboeck, Holmes, and Nesi 2008) for more m#fdion
regarding the annotation that facilitates the auatiicrexclusion of text not produced by the students
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proficiency standard, as judged by the studentgestitutors”, i.e. all assignments had been
awarded a mark equivalent to 60 percent or moid.(ild4). Similarly, the VESPA-NO texts
are all part of the regular course work of the Negian students, both at the BA and MA
levels; however, the papers were only assessed pass/fail basis. Only the ones that
obtained a pass are included in the VESPA-NO corplsseover, the texts in VESPA-NO
are either course work essays or trial exams, whide BAWE texts include essays, case
studies, critiques, etc. (see Heuboeck, HolmesNssil 2008, 8ff).

The question of comparability between the corpoevitably arises, but although
there are some issues with comparability partitplar the business texts in BAWE vs.
VESPA, we believe that the language produced cdintesli us something about these
students' ability to cope with the epistemologyhef disciplines.

3.2 N-gram extraction
For the analysis, we extracted the 100 most frefgBieand 4-grams in each subcorpus, using
WordSmith Tools 6.0 (Scott 2012). Based on previesgarch regarding the appropriate size
of n-grams to study, we chose to focus on 3- ampla#ns. Altenberg (1998), for instance,
found that the majority of recurrent word-combinas cluster as 2-, 3-, or 4-grams, some as
5-grams, and very few as 6-grafnshile Stubbs and Barth (2003) found that threedramd
four-word chains are better text-type discriminatibran e.g. two-word or five-word chains.
Given the size of our corpora, we decided on astiwld of five, i.e. all 100 3- and 4-
grams occur at least five times in identical fdrffhus, the frequency span of the top 100
grams varies across the subcorpora. An overvigjwen in Table 2.

Table 2. Frequency span of top 100 3- and 4-graméESPA-NO and BAWE

Freq. span 3-grams Freq. span 4-grams
VESPA-NO Ling 376-46 102-16
VESPA-NO Bus 59-11 40-5
BAWE Ling 165-20 32-7
BAWE Bus 81-15 60-12

What this table shows is that, in the case of VESRA Ling, the most frequently used 3-
gram occurs 376 times, while the 3-gram ranked @mber 100 occurs 46 times. Not
unexpectedly, there is a difference in the freqyespan between 3-grams and 4-grams in all
subcorpora, although the discrepancy is more mark&dguistics than in business. It is hard
to assess the extent to which this may point toiglisary differences; a qualitative analysis
would be needed and will therefore have to awaih&r research.

In order to answer our research questions andgesa the degree of overlap across the
disciplines and L1 groups, the 3- and 4-grams seretinised both with regard to their form,
i.e. the actual recurrent strings, and their fuorctiwhile the form was directly accessible in
the n-gram lists produced by WordSmith Tools, tlieirction was analysed according to a
functional classification framework, which is prassl next.

4. Functional classification of n-grams

The classificatory framework applied in the pressiudy draws on that of Moon (1998),
though with some modifications. The model is fumetl, designed to classify linguistic

® A similar observation was made by O'Donnell, Réraed Ellis (2013, 95).
It may be noted that recurrent 5-grams did nothiehe target frequency of 100 in our smallest ejings.
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expressions "according to the way in which theyticbute to the content and structure of a
text" (Moon 1998, 217). Moon's model was develoged the classification of fixed
expressions and idioms (FEIs). The applicationhef model to n-grams thus represents a
challenge, since these are not necessarily "comgletictural units”, and "usually not fixed
expressions"” (cf. Biber and Conrad 1999, 183), Wwinnakes it harder to assess their meaning
and function. However, Biber and Barbieri (2007328oint out that n-grams, though not
idiomatic in meaning, "serve important discoursections related to the expression of stance,
discourse organization, and referential framing".

Category Function Example
ideational —— informational stating proposition, conveying of the brain
information
Lo relating to extralinguistic context, as in tager
situational : L2
responding to situation flusberg
. . conveying speaker's evaluation and o
interpersona evaluative . is important to
attitude
o conveying truth values, advice, request
modalizing atc we can see
textual —— organizational organizing text, signalling discourse in this paper
structure

Figure 1. The functional classification model (ategpfrom Moon 1998, 217)

Figure 1 shows our adopted taxonomy, using thegoates given in Moon (1998, 217). Our
modification lies simply in assigning the categooy 'organizational' to the textual
metafunction instead of tying it to the ideatioflalgical) metafunction (see Halliday 2004,
309). Thus, unlike Moon's (1998, 218), our modefleots all three of Halliday's
metafunction$.

The three interpersonal categories of the model neeed some further comment; in
particular, evaluative and modalizing may not bsye® distinguish. According to Moon
(1998, 246) "the category of evaluative FEls is,cofirse, especially associated with the
transmission of attitude". Modalizing expressidmg,comparison, are "typically epistemic or
deontic in nature"” (ibid., 226). However, Moon acliedges that there are areas of overlap
between the two categories, and in her analysighailows multifunctional expressions to
have double class membership, a good number oéssions are classified as evaluative and
modalizing simultaneously (ibid., 239). Moon's exd@s of the situational category are said
to be "typically found in spoken discourse" (ibid25) and are mostly interactional signals.
Academic written discourse naturally does not donthese types. However, references to
sources, for example, point to extralinguistic eomtin the sense of text-external entities. As
Figure 1 shows, we have classified such refereasestuational, and have kept the category
as interpersonal. Although it may be argued theh saferences are perhaps referential, this is
of little practical consequence for the presentdgtas there were very few such references
among the top 100 n-grams.

As mentioned in Section 2, Moon's functional dfesstion has clear parallels with the
taxonomy first found in Biber, Conrad, and Cort804, 384), where lexical bundles are
classified as stance expressions, discourse okgyaniand referential expressions (roughly
corresponding to the interpersonal, textual andtideal functions outlined in Figure 1).
There are also similarities with the taxonomy ubgdyland (2008, 13 f.), whose categories

8 See Culpeper and Kyto (2002, 49) for a similacaksion.
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are (i) participant-oriented (including stance amjagement); (ii) text-oriented; and (iii)
research-oriented.

As noted above, the model proposed by Biber, Ghnaad Cortes (2004) is also
applied by Chen and Baker (2010). While Chen an#eBaise the taxonomy without
reporting any difficulties of classification, Adeind Erman (2012, 89) express "several
reservations” about it. "The main problem is thattear criteria are given for how to decide
which (sub)category a given bundle should beloriditnd.), a problem that is compounded
by the multifunctionality of several bundl@s.

In applying the analytical framework to our matérive encountered the same kind of
problems as those reported by Adel and Erman (2@idhe of the difficulty was that the n-
grams tend to be incomplete units (unlike Moon'sslsEvhich entails that their meaning and
function are not clear out of context. Thus it wesessary to consult concordances of the
troublesome n-grams and to discuss the classticaif ambiguous cases; for instance, does
differentmean 'unlike' or ‘'many’ idifferent types &f The former meaning would indicate an
evaluative function of the 3-gram and the latterimformational function. In the case of
multifunctional n-grams, we chose the function the¢med to be the dominant one from an
examination of the material; for instanag well asoccurred as evaluative ('do something as
well as somebody else’), but was most frequenttprgunction and therefore classified as
organizational.

Note finally that Chen and Baker (2010) as welAdgl and Erman (2012) identify a
set of "content bundles"”, i.e. bundles that arey \dosely connected with the topic of a
particular text or a particular field. Content biesl are removed from the referential
expressions in these studies. In ours, howeversuoh exclusion has been made, so the
category of informational n-grams includes somet thi@ clearly topic-specific, such as
lexical teddy bears, in the corpus, in New Zealgndlishandthe Norwegian original texts

5. Corpusinvestigation

5.1. Introduction

As stated in Section 1, our investigation concé&dggams and 4-grams. Sometimes a 3-gram
is almost invariably part of a specific 4-gram: étamplethe other hands inevitably part of
the 4-granon the other hanth the material for the present study, perhapgssiing thathe
other handmay be discarded. However, as Biber et al. (1990) foint out "shorter bundles
are often incorporated into more than one longeic& bundle” (for examplé¢he use ois
part of at least two 4-grams) the use oandby the use 9f thus it would be misleading to
exclude all 3-grams that are also part of a 4-gffamon.this reason, 3-grams and 4-grams have
simply been kept separate in the analysis.

Note that the analysis presented below is condewith typesrather thartokensof n-
grams. That is, once the 100 most frequent 3-gemds4-grams have been identified in each
subcorpus, they are analysed without any furthganeto their frequency (hence the need to
determine a single category for each n-gram), &edanalysis does not take account of the
actual frequencies of specific n-graffs.

The remainder of this section compares the usegrims across L1 groups (learners
vS. native speakers of English), and then discudsesplinary differences within the two
writer groups.

° It may be noted that the functional analysis reggbin Biber and Barbieri (2007, 273, 279) has @ditional
category of ‘other’, but we cannot find any reasbg such a category is needed, or what it conefsts
19 For a related investigation looking at actual érecies of recurrent n-grams in VESPA, see Lie 8201
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5.2 Comparing L1 groups: learners vs. native spsake

Having classified the n-grams functionally, we aosv in a position to present the discourse
functions of the top 100 3- and 4-grams in the feubcorpora. We will first look at the
functional categories of the n-grams before disogssome of the salient forms included in
these categories.

5.2.1 The functions of the n-grams

Table 3 shows the distribution of 3- and 4-gramsoeding to function in texts produced by
linguistics students in the Norwegian learner cerpdESPA) vs. the native English corpus
(BAWE). A test of equal proportions was carried qairwise for each of the functional
classes, producing a p-value in each dasgells with statistically significant results are
shaded in grey.

Table 3. Learners' vs. native speakers' use ofamgraccording to function: Linguistics
BAWE- VESPA- p-value BAWE- | VESPA- p-value
ling ling ling ling
3-grams | 3-grams 4-grams | 4-grams
Informational 46 57 0.1571 42 49 0.3942
(p > 0.05) (p > 0.05)
Situational 1 0 4 0 0.1297
(p > 0.05)
Evaluative 24 8| 0.003814 29 15 0.02648
(p <0.01) (p <0.05)
Modalizing 16 9 0.1995 11 14 0.6689
p > 0.05 (p > 0.05)
Organizationa 13 26 0.03222 14 22 0.1976
(p < 0.05) (p > 0.05)
100 100 100 100

We see that informational grams constitute thedstrfunctional type for both 3-grams and 4-
grams across the L1 groups. The distribution of alimohg n-grams is also fairly similar
between the learners and native speakers. Thefevargtuational n-grams overall, and none
at all recorded in the learner data. While the sdamost frequently used functional type in
the native speaker material is that of evaluativés the organizational type that is more
frequently used among the learners. In fact, thealpes show that native speakers use
significantly more evaluative n-grams than Norwedearners do, in the same discipline. In a
similar vein, the Norwegian learners are shown ge significantly more organizational 3-
grams than their native peers.

A slightly different picture emerges when compgriearners' and native speakers' use
of n-grams in business. As Table 4 reveals, botihMEAand VESPA students show a
preference for informational n-grams. However, pheference among learners is even greater,
and the discrepancy between the two L1 groupsain tise of informational 4-grams is found
to be statistically significant.

" These and subsequent tests were performed ugrg pinop.test (R-3.0.2, R Development Core Tean3R01
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Table 4. Learners' vs. native speakers' use ofamgraccording to function: Business

BAWE- VESPA- p-value BAWE- | VESPA- p-value
bus bus bus bus

3-grams | 3-grams 4-grams | 4-grams
Informational 64 73 0.2233 65 80 0.02662
(p > 0.05) (p <0.05)

Situational 0 0 1 1
Evaluative 8 6 0.7817 12 4 0.06808
(p > 0.05) (p > 0.05)
Modalizing 9 1 0.02314 2 4 0.6785
(p <0.05) (p > 0.05)
Organizationa 19 20 1 20 11 0.118
(p > 0.05) (p > 0.05)

100 100 100 100

The situational category is not popular with eitgesup. Table 4 also shows a slightly higher
number of evaluative n-grams with the native speskalthough the difference is not
significant. Organizational n-grams constitute seeond-most frequent type in both groups,
displaying a fairly similar distribution. Finallythe native speakers tend to make more
frequent use of modalizing 3-grams than the Noramdearners do, but it is important to
stress that the numbers are too low for the resulb® conclusive.

5.2.2 The form of the n-grams

If we look at the actual n-grams used by Norwed@arners across the two disciplines, it is
remarkable how little overlap there is. Table 5egithe complete list of shared 3- and 4-
grams in texts produced by Norwegian linguisticd aasiness students. Only 6% of the 3-
grams and 9% of the 4-grams are shared. Theseelalhd to the interpersonal and textual
categories.

Table 5. Learners: Shared n-grams across the diseip (full list)

3-grams: 4-grams
informational
situational
evaluative it is important to
modalizing we can see i would like to
we can see that
organizational in this essay at the same time
it comes to in this essay i
on the other on the other hand
the other hand the other hand is
when it comes this essay i will
when it comes to

On the basis of what we have observed in Tabldsa®d 5, we can sum up the features that
are typical of the Norwegian learners. In termsfafction, the n-grams are typically

ideational and textual. In other words, the leasrg@nerally use more informational n-grams
and slightly more organizational n-grams than thgve speakers do. We may note that the
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Norwegian learners appear to have this in commdin the Chinese learners studied by Chen
and Baker (2010).

As regards form, quite a few n-grams with authm@spnce are attested, including
will look at; in this paper ji would like tq i will discuss we can see thafhere is also fairly
frequent use of n-grams that are sentence stenmgmes (Altenberg 1998), i.e. either subject
+ verb or verb + following constituent, as fihe [first/secondl text is is an example of
decisions are madéhe boss has more

Finally, some specific n-grams are unique to thwwégian learners, which may
indicate overuse compared to native speakers.i$hsted particularly for the 4-gramhen
it comes tqsee also Lie 2013 for discussions of specificdamts).

Moving on to what is common for the BAWE studeotdinguistics and business, we
find a much greater overlap across the disciplibe#hy in their use of 3-grams and 4-grams.
More than half of the overlapping n-grams are imfational, contrary to the findings for
learners (Table 5).

Table 6. Native speakers: Shared n-grams acrosdiiogplines (frequencies and examples)

3-grams 4-grams

informational | 18 | a number of, it is a, part of the8 | at the end of, in the form of, the
such as the, that it is. nature of the...

situational 0 0

evaluative 5 | due to the, is important to, the facd | it is clear that, it is important to,
that, the importance of... the fact that the ...

modalizing 4 | be able to, can be seen, it can pé,| to be able to
need to be

organizational 6 | a result of, as well as, in terms 0# | a result of the, as a result of, on
in this case, one of the ... the other hand...

Table 6 illustrates a general tendency in acadgmse for "bundles” to be nominal rather
than clausal (Biber et al. 1999, 992). In contrést, n-grams shared between business and
linguistics in the learner corpus are more cla{sa Table 5). This suggests that the learners
have not emulated the epistemology of the (genaailemic register to the same degree as
the native novice writers have.

5.2.3 Summary of the learner vs. native speakepaoson

Summing up the features that are typical of thévaapeakers, we can conclude that the n-
grams typically have ideational and interpersonaicfions. In other words, although the
native speakers use fewer informational n-grams tha learners, it is still the predominant
function. Moreover, the BAWE students generally usere evaluative and modalizing n-
grams than the Norwegian learners, and they apgpédave a shared pool of informational n-
grams across the disciplines.

Formal features characterizing the native speakegsams include non-personal (self)
projection’? e.g.it is clear that, it is argued thatomplex noun phrases, typically represented
by a noun followed by the prepositiofy e.g.the majority of the, the nature of the, as a result
of). Another common trait of the n-grams used byrthtve speakers is that many reflect the

2 This was a feature particularly noted for Englisative) student writing in the Social Sciencepfesented by
Anthropology and Business), but also to a certatarg for Arts and Humanities (represented by Eigftudies
and History) (Ebeling and Wickens 2012).
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passive voice, as ihcan be seema 4-gram that is paralleled in the learner dgtevd can see
that As hypothesized in Section 2, this use of autbterence in the n-grams is more typical
of learners than it is of native speakers.

The results from linguistics (see Table 3) maycbmpared with Adel and Erman's
(2012, 90), whose material also consisted of lisges papers. While their findings for native
speakers were similar to ours, their non-nativeenthad a lower proportion of referential
bundles (corresponding to informational n-gramg) arhigher proportion of stance bundles
(corresponding to evaluative n-grams), leadingreatgr similarity between native and non-
native speakers. Some methodological differenceg explain this discrepancy. as noted
above, Adel and Erman removed content-specific lmsnilom the referential category, thus
reducing its size. Moreover, their investigatiorc@cerned with tokens rather than types of
bundles, which is likely to affect the proportiordistribution of functions. However, Chen
and Baker (2010, 38) present the functional distidm oftypesin their multi-discipline EAP
material. Interestingly, their Chinese L2 writerdike our Norwegian L2 writers — have a
higher proportion of referential bundles and a Ioweoportion of stance bundles than the
English L1 writers (from BAWE).

5.3 Comparing disciplines

We now turn to a comparison of disciplines withie L1 groups to investigate whether there
are disciplinary differences in the distributionfohctional categories of n-grams (5.3.1), and
how the functional categories are realized in the disciplines (5.3.2).

5.3.1 The function of the n-grams
Table 7 shows the distribution of functional tymési-grams across disciplines in the learner
Corpus.

Table 7. The use of n-grams across disciplinesri&s

VESPA- | VESPA- p-value VESPA-| VESPA- p-value
ling bus ling bus

3-grams | 3-grams 4-grams | 4-grams
Informational 57| 73 0.02617 49 80 9.287e-06
(p <0.05) (p <0.0001)

Situational 0 0 0 1
Evaluative 9 7 0.7944 15 4 0.01588
(p > 0.05) (p <0.05)
Modalizing 9 1 0.02314 14 4 0.02617
(p <0.05) (p <0.05)
Organizationa 25 19 0.3934 22 11 0.05678
(p > 0.05) (p > 0.05)

100 100 100 100

The most striking finding is that linguistics studie use significantly more modalizing n-
grams (and evaluative 4-grams) than business disjdehile the business students show a
significantly greater preference for informatiomaframs. Organizational n-grams are also
more frequent in the linguistics corpus, but thiéedence is not significant according to the
test of equal proportions used here.

Table 8 shows that BAWE, like VESPA, contains gigantly more informational n-
grams in the business component than in the litiggisomponent, accompanied by a
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significantly more frequent use of evaluative (&gs) and modalizing n-grams in business.
The organizational n-grams show the opposite tendemmom VESPA, with higher

frequencies in business than in linguistics. Howgethe differences are not significant. Thus,
in both corpora there are clear disciplinary deéferes in the use of n-gram function types.

Table 8. The use of n-grams across disciplinesividapeakers

BAWE- BAWE- p-value BAWE- | BAWE- p-value
ling bus ling bus
3-grams | 3-grams 4-grams | 4-grams
Informational 46 64 0.01568 42 65| 0.001815
(p <0.05) (p <0.01)
Situational 1 0 4 1 0.365
(p > 0.05)
Evaluative 25 9| 0.004748 29 12| 0.005071
(p <0.01) (p <0.01)
Modalizing 16 9 0.1995 11 2 0.02175
(p > 0.05) (p <0.05)
Organizationa 12 18 0.3221 14 20 0.3466
(p > 0.05) (p > 0.05)
100 100 100 100

The distribution of functional types shown in Tablé and 8 may be compared to Hyland's
(2008, 14) figures for the two disciplines "appli@thuistics” and "business studies": he too,
finds a higher proportion of so-called "researciemted bundles” in business studies,
accompanied by slightly fewer text-oriented andpéesally) participant-oriented bundles.
Although the disciplinary differences in Hyland'saaterial are not as great as in ours, the
comparable results suggest that the present fisdimy have some general validity.

5.3.2 The form of the n-grams

There is some degree of overlap between Norwegi@amérs and native speakers of English
as regards the form of the n-grams they use im limgjuistics papers. Table 9 shows that the
two linguistics corpora share a total of 36% ofr8ms and 25% of 4-grams across L1
background.

Table 9. Linguistics: shared n-grams across theytdups (frequencies and examples)

3-grams 4-grams

informational | 16 | that there are, the number of, th& | and the use of, at the end of, by
use of, part of the. the use of...

situational 0 C

evaluative 6 | in the same, meaning of the, thé | in the same way, it is important
fact that.. to, the fact that the...

modalizing 6 | be found in, can also be, can pB | can be found in, can be seen|in,
seen, can be used it is possible to..

organizational 8 | an example of, in this case, |if7 | an example of this, example |of

this essay, looking at the this is, in this case the
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These findings are similar to Adel and Erman's 2085) comparison of 4-grams used by
Swedish learners of English and native speakersst b the shared n-grams are rather
general in meaning — there is a striking lack aigliistics terminology and specialized
vocabulary. One exception is thetampleoften refers to linguistic examples as in (1) &d

(1)  An example othis is "fall into' (within), and its corresponden€alle innenfor', which
often feature in texts regarding laws etc. (VESP@}N

(2) However, classifiers are a more closed cldsadgectives andin example othis is
shown in (9). (BAWE)

Table 9 should be compared with Table 10, whichwshthose n-grams that are shared
between L1 groups in the business material. Thie gatesents a full list, as only 9% of 3-
grams and 3% of 4-grams are shared. As in lingsistcontent-specific n-grams are
completely absent from the list. Notably no modatizn-grams are shared, and all the shared
evaluative n-grams contaimportant/importance

Table 10. Business: Shared n-grams across the adpgr (full list)

3-grams 4-grams

informational | a lot of
that they are

situational at the same time

evaluative is importantto | it is important to
it is important
the importance of

modalizing

organizational based on the on the other hand
in order to
there is a
one of the

5.3.3 Summary of the discipline comparison
We have seen that the n-grams that seem typicihgifistics are predominantly ideational
and interpersonal. Many informational n-grams agctspecific, and these are not shared
across the L1l1-subcorpora. The linguistics studegemerally use more evaluative and
modalizing n-grams than the business studentserad twhich is also evident in Hyland's
(2008) study. There are also more overlapping mgrdbetween L1 backgrounds in the
linguistics material than in the business materidle form of n-grams in the linguistics
material indicate a higher frequency of complexmgphrases among the ideational n-grams
(e.g.at the end of, by the use of, in the cagewlile n-grams witlcan predominate in the
modalizing function (e.gcan be found in, can be seen in, can alsp be

The texts written by business students are chemaetl by n-grams that are
informational and topic-specific, even more so tisathe case for linguistics. There are some
organizational grams, but very few interpersonasrVery few overlapping n-grams were
found across the two L1 groups, apart from evaleati-grams containingnportart. This
may be linked to the fact that topics differ evearenbetween the corpora in business than in
linguistics, although that ought not to have anactpn the use of interpersonal and textual
expressions.
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6. Summary and discussion of findings

At the end of Section 2 we hypothesized that thectional types of n-grams might differ

between learners and native speakers and acrasglidiss. The investigation has shown this
to be the case. The difference between native amdnative writers is more pronounced
among business students than among linguisticsestsid It is, however, possible that
different types of assignments and topics are mesipte for some of the dissimilarities in the
use of n-grams in the business corpora. Importatitey disciplinary differences were greater
among the learners than among the native speakers.

On the basis of previous studies of writer/readsibility (e.g. Paquot, Hasselgard,
and Ebeling 2013), we hypothesized that the rentim@rd combinations would reveal the
learners as more visible authors in their textsil®\the learners used more n-grams involving
a first-person pronoun than the native speakeb®ith disciplines, this was not such a salient
feature as we had thought. Based on Hasselgaml'préss) finding that the use of
metadiscourse is more widespread in linguistics timbusiness we also thought that the
linguistics students would use more organizatiomgirams than would business students.
This hypothesis was not confirmed. Although theszenslightly more organizational n-grams
in the linguistics material in VESPA, BAWE showelet opposite tendency, and the
difference was not statistically significant inhet case.

It is possible that our results would have bedieint if we had counted tokens rather
than types of n-grams (see Section 3), thus getiingore comprehensive survey of the
functional classes of n-grams across disciplinas$ lah backgrounds. Yet, our findings are
largely in agreement with comparable previous ssidsuggesting that some of these are
related to general processes of L2 developmentjgotaxmh, regardless of the learners’' L1. We
may thus conclude that the type-based n-gram apipraad the functional classificatory
framework were able to uncover differences betwisciplines and between L1 groups.

As shown above, the ideational/informational graams typical for both L1 groups
and for both disciplines, with a proportion abov@¥® in all the subcorpora except NS
linguistics. This is not surprising, since acadewutigciplines have been found to be highly
informational (Ebeling 2011) and we are dealinghwibvice academic writers. Perhaps more
unexpectedly, situational n-grams were rare inhedlcorpora; they were found mainly in NS
linguistics, and were mainly references to exteswlrces, such adunston and Francis
This should incidentally not be taken to mean teatners of English or business students do
not refer to their sources in the running textyahilat such references do not come up as 3-
grams or 4-grams above the frequency thresholdosehclusion in the present study (see
Section 3.2).

The fact that there were far fewer overlappingrangs across the disciplines among
the learners than among the native speakers maatedhat learners have a smaller stock of
general-purpose academic vocabulary. However, itiguiktics papers were more similar
across the L1 groups than the business papergasiseboth the functional distribution of n-
grams and a greater percentage of shared n-grammsh vguggests a more native-like
phraseological repertoire among the NNS linguisstgdents than among the business
students.

With reference to the research questions outlingtkction 1, we sum up our findings
in this and subsequent paragraphs. Certain featdithe distribution ofunctionaltypes of n-
grams distinguish learners from native speakerboithh linguistics and business. First, the
learners in both disciplines use fewer modalizing avaluative grams than their NS peers.
There is furthermore a slight tendency for therees to use more informational n-grams,
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although this is significant only with 4-grams ihet business material. The use of
organizational n-grams remains inconclusive: inguistics, the learners have more
organizational grams than native speakers, butigmiess they have slightly fewer.

There were also differences across the L1 grospgg@ards théorm of the n-grams
used. Most strikingly, the learners used more magranvolving first person pronouns, thus
partly reflecting the tendency for Scandinaviarreas of English to be visible authors (see
Petch-Tyson 1998). On the other hand, native spgalsed more n-grams with non-personal
projection (extraposition, e.gt is evident that; it is important jo Furthermore, native
speakers were found to use more n-grams reflecorgplex noun phrases (e.gf the
language; the extent to whigha similar trend was noted by Paquot (2013, 29®jtive
speakers also used more verb phrases in the passoss such abeen found to; has been
suggested thatBoth construction types are known to be salieatifres of academic prose
(Biber and Gray 2011) and thus show that the N8estts are familiar with the genre.

An important finding of our study is that the dme comparison involved more
statistically significant differences than the NSISI comparisori® As noted, there are more
overlapping n-grams between the corpora in lingegsthan in business; linguistics students
have fewer informational n-grams than business estisd (across L1 backgrounds), and
linguistics students have more evaluative and nmzmidgl n-grams than business students.
Thus, in spite of the differences across L1-groupss investigation suggests that the
Norwegian learners — particularly the linguistidgeadents — are in fact advanced users of
English who are to a great extent able to adagisttplinary conventions.

7. Further work and potential applications
The present study suggests several avenues okfurtisearch. First of all, we have paid
relatively little attention to the syntactic fornfi m-grams, unlike Hyland (2008) and Biber,
Conrad, and Cortes (2004). Those features that baee noted give indications of more
formal grammar in the NS material (complex nounagbs and passive verb phrases), which
may constitute a teaching point for learners oflishgA follow-up of the study could take a
more qualitative approach, examining the n-gramthéwr contexts to evaluate the extent to
which they are used appropriately by the learn&rsimilar extension could take token
frequency into account. The frequency spans ofamgrpresented in Table 2 show that the
most frequent n-grams have higher frequenciesardarner material than in the NS material
(see also Lie 2013), thus suggesting that leammeng be overusing a small number of high-
frequency n-grams in the same way as they overugk-flequency core vocabulary
(Ringbom 1998) or delexical verb + noun collocasidiivang 2013). Another consideration
for future studies of a similar kind is text disgien of the n-grams. Because of the threshold
set for the frequency of n-grams in the presentlystthe large majority of n-grams had a
more or less even distribution across texts antviohaals; however we did notice a few n-
grams that reached the top 100 because they weydreguent in a small number of texts.
Since our main focus here is imctionaltypes of n-grams, we do not believe this to have
impacted the results much, but in the kind of daalie study outlined above, text dispersion
needs to be taken into account.

The scope of the study could also be widened Ipamaing the dataset. In particular,
the business subcorpus of VESPA-NO should be attgjetbt only because it is smaller than
the corresponding section of BAWE (see Table 1),di&p because the discrepancy between

13 Adel and Romer (2012, 28) report a similar reeegiarding the use of n-grams and phrase framessacro
course levels and disciplines in MICUSP: discipdiaee found to be the stronger variable.
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the two corpora as regards topics and task typeg Inearesponsible for some of the
differences found here between L1 and L2 businesng: Furthermore, because of the
strong influence of discipline on the use of n-gsam general, there is a clear need to
investigate more disciplines. It would similarly in¢eresting to make comparisons with other
learner groups so as to make it possible to distgigpotential L1-specific features of n-gram
use from more general features of non-native Ehgles is inherent in the Contrastive
Interlanguage Analysis model (e.g. Granger 1996)d Aas writers in both BAWE and
VESPA are apprentice academics (cf. Scott and T&iBB06), their data could be compared
to published academic writing in the relevant giBoes, to examine the extent to which they
match the target usage.

The results obtained in the present study — desfstshortcomings — clearly have a
number of applications. For example, insights idisciplinary and L1-specific use of n-
grams could feed into EAP courses and teaching rrakter inform writing instruction in
other types of academic courses (see Cortes 20G@Ghfexample). One could also picture the
development of a "multi-word academic word listbrad the lines of Coxhead (2000), or
indeed a "phrase book with grammatical notes" assaged by Pawley and Syder (1983,
220), but containing discipline-specific n-grams vasll as the more general, discipline-
independent academic vocabulary of Coxhead's Hstally, the differences uncovered
between L1 and L2 apprentice academics indicateed for explicit instruction in academic
vocabulary and phraseology among the learnersee which may be more urgent among the
business students than among the linguistics stsidaccording to the findings of the present
investigation.
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BAWE, seehttp://www.coventry.ac.uk/research/research-dinggant-design/british-

academic-written-english-corpus-bawe/.
BAWE was developed at the Universities of WarwiBeading and Oxford Brookes
under the directorship of Hilary Nesi and Sheenad@er (formerly of the Centre for
Applied Linguistics [previously called CELTE], Waivk), Paul Thompson
(Department of Applied Linguistics, Reading) andulP&Vickens (Westminster
Institute of Education, Oxford Brookes), with fundifrom the ESRC (RES-000-23-
0800).

VESPA, sedttp://www.uclouvain.be/en-cecl-vespa.htamd
http://www.hf.uio.no/ilos/english/services/vespa/
The Norwegian component of VESPA is being compldg®igne Oksefjell Ebeling
and Hilde Hasselgard, and has been funded by tparbeent of Literature, Area
Studies and European Languages at the UniversiDstf.
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