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This study investigates potential differences in the frequencies and syntactical structures of lexical bundles in English abstracts written by Brazilian graduate students as opposed to abstracts of published papers from the disciplines of physics, pharmaceutical sciences and computing. The data are drawn from two separate corpora of English abstracts. One corpus is made up of 189 abstracts (40,278 words) written by Brazilian graduate students and the other corpus consists of 1,086 abstracts (187,619 words) taken from papers published by various leading academic journals. It has been designed to match the specifications of the corpus of students’ abstracts in terms of disciplines and percentages of texts in each. The findings reveal systematic differences between the two corpora in relation to both the forms and structures of lexical bundles. The study also indicates that different disciplines draw on different lexical bundles and students do not always comply with disciplinary preferences.
1. Introduction

With his famous claim that “you shall know a word by the company it keeps”, the British linguist J. R. Firth (1957:11) is considered the pioneer in pointing out the relevance of lexical patterning for the study of language. Word combinations have since become a major issue in the study of lexis. Thus, in neo-Firthian linguistics, lexical items are characterized by their tendency to co-occur with certain other lexical items. As Sinclair (1991:108) puts it, “most everyday words do not have an independent meaning, or meanings, but are components of a rich repertoire of multi-word patterns that make up text”.
Lexical patterning is believed to play a key role in fluent linguistic production in a given genre (Cortes 2004, Haswell 1991:236, Hyland 2008a, 2008b). As Hyland (2008a, 2008b) explains, the recurrent use of familiar patterns is a way of facilitating communication by making language more predictable and reducing processing time. Unsurprisingly, Hyland (ibid.) adds, competent language users are always able to distinguish multi-word combinations which are usual and natural in a particular context from those which are merely grammatical. At the same time, as expert users who regularly participate in a given discourse, they are familiar with the lexical patterns most frequently employed by their discourse community and hence make regular use of them. Thus, from a pedagogic perspective, it seems reasonable to argue that learning the preferred ways of combining words in a given genre can help learners make appropriate linguistic choices and enhance their understanding of the kind of language they are expected to produce (Cortes 2004, Haswell 1991:236, Hyland 2008a, 2008b).
The present study examines one particular kind of word combination, namely, lexical bundles. These are “sequences of word forms that commonly go together in natural discourse” (Biber et al. 1999: 990), in other words, they are “frequently recurrent strings of uninterrupted word-forms” (Hyland 2008b: 5). Lexical bundles are therefore recurrent combinations of words, which are not idiomatic nor complete structural units (Biber et al. 1999: 989-991). Another important feature of lexical bundles is that they vary across genres. For instance, Biber et al. (1999: 991) finds that noun and prepositional phrases such as the nature of the and as a result of are particularly salient in academic prose but not in conversation. The latter, instead, shows a high proportion of verb phrases with a pronominal subject such as I don’t know why and I thought that was. Similarly, Biber et al. (2004) shows that stance bundles (I don’t know what, I want you to, it is possible to) and discourse organisers (take a look at, want to talk about, on the other hand) figure prominently in classroom teaching but rarely occur in textbooks and academic prose. Referential bundles (in the case of, one of the things, the end of the) are also highly frequent in classroom teaching but scarcely used in conversation.
Here, the focus is on lexical bundles in English academic discourse and, more specifically, in abstracts of research papers. Within the specific field of English for Academic Purposes (EAP), phraseological patterns is an area which has received increasing attention and aroused the interest of teachers, researchers and materials writers alike. Some studies have paid special attention to the investigation of lexical bundles in academic prose in relation to other genres (see, for instance, Biber et al. 1999: 988-1024, Biber et al. 2004). Others have concentrated on describing similarities and differences in word combinations across academic genres and disciplines (Cortes 2004, Gledhill 2005, Groom 2005, Hyland 2008b). There are also studies which have focused on specific sections of an academic text (among others, Gledhill 2000).
Despite acknowledging the important contribution of studies such as the ones mentioned above which have focused on the language produced by competent users, some scholars (Granger 2002, Gilquin et al. 2007) alert to the fact that, when it comes to identifying the main difficulties faced by foreign or second-language learners, the data provided by native corpora will not suffice. It needs to be complemented with information extracted from learner corpora, that is, corpora containing texts produced by foreign or second language learners. As Gilquin et al. (2007:320) put it, foreign and second language “learners admittedly share a number of difficulties with novice native writers but they have also proven to have their own distinctive problems, which a careful corpus-based investigation can help uncover”. 
Some studies have therefore placed particular emphasis on the comparison between texts produced by non-native speakers as opposed to texts produced by native or expert speakers. For example, Cortes (2004) examines the use of lexical bundles in student and published academic texts from the disciplines of history and biology. The study identifies a number of bundles which are recurrent in published texts but rarely used by students as well as bundles which appear in student writing but not in their published counterpart. Another example is Hyland’s (2008a) investigation of the forms, structures and functions of lexical bundles in MA/MSc and PhD dissertations written by Cantonese speakers studying at five Hong Kong universities and published research articles. Four disciplines are considered: electrical engineering, biology, business studies and applied linguistics. The findings indicate that MA/MSc dissertations make the greatest use of cluster patterns, research articles the least and PhD theses stand somewhere in between. Systematic differences are also seen with respect to preferred structures and functions across the three genres. 
This paper takes a similar approach and explores the use of lexical bundles in abstracts of research papers written by Brazilian graduate students from the disciplines of physics, pharmaceutical sciences and computing. The primary purpose is to investigate the frequencies and syntactical structures of lexical bundles in student abstracts vis-à-vis abstracts of published papers from the same disciplines. The comparison is first made in general terms, that is to say, by considering all disciplines together, and it then goes on to examine disciplinary variations.
English abstracts are of special interest for their relevance in most academic contexts, even where English is not the official language. This is the case of Brazil, where they are expected to be part of research papers written in Portuguese, be it for academic journals or conference proceedings. However, as Swales & Feak (2009:xiii) point out, constructing an efficient, clear abstract is a fairly difficult task, even for experienced and widely published writers. Abstracts are “highly polished and condensed texts” (Gledhill 2005:41) in which authors have to capture readers’ interest and convince them about the relevance and main claims of the paper (Hyland & Tse 2005). They serve as the gatekeeper for a number of academic activities. As Swales & Feak (2009:2) suggest, an abstract may function as a summary of the study in question. It can hence help readers decide whether to read the whole paper and reviewers to obtain a general picture of the paper they are about to review. Similarly, a conference abstract is designed to impress reviewers and to create an opportunity to present the study to other researchers (Swales & Feak 2009:43). 

3. Corpora used in this study
The data analysed in this paper are drawn from two independent and separate corpora of English abstracts. One corpus comprises abstracts written by Brazilian graduate students (EA-STS), thus native speakers of Portuguese, from the disciplines of physics, pharmaceutical sciences (pharmacology, chemistry and biology) and computing. The EA-STS contains 189 abstracts (40,278 tokens) which were collected in nine courses on academic writing offered between 2004 and 2009 to graduate students (master’s and PhD) from a Brazilian university. The main reason for working with these three disciplines specifically is the fact that these are the only departments that offer courses on academic writing. These courses are intended to help students to decide on the content and structure of a research paper. All abstracts included in the EA-STS were written at the very beginning of the courses, before any correction or inclusion of comments and suggestion by instructors, supervisors and/or colleagues. Another point to be made here is that the students’ level of English varies considerably, ranging from lower intermediate to very advanced levels (further details in Genoves et al. 2007).

The size and composition of the corpus are determined by the number of abstracts handed in by students and their field of research (Table 1). The highest number of texts in physics is explained by the fact that this department runs these courses annually and has had the largest number of students in each. The department of pharmaceutical sciences also runs them on an annual basis but, so far, with small groups of students. Computer science has run only two courses to date.

The other corpus is made up of abstracts taken from published papers from the same disciplines (physics, pharmaceutical sciences and computing). It contains 1,086 abstracts (187,619 words) published by leading academic journals in the disciplines in question. For the purposes of this study, I have opted for designing the corpus of published abstracts (EA-PUB) to match the specifications of the EA-STS in terms of percentages of texts in each (Table 1). 
For convenience, preference has been given to abstracts of published papers available online. Most abstracts in the EA-PUB come from papers of multiple authorship. Given that the abstracts included in the EA-STS are, at least in principle, written by one single student, an attempt has been made to diversify the EA-PUB as much as possible in terms of authors included.

	
	Disciplines
	EA-STS
	EA-PUB

	
	
	Number of abstracts
	Percentage of abstracts
	Tokens
	Number of abstracts
	Percentage of abstracts
	Tokens

	1.
	Physics
	110
	58%
	25,613
	630
	58%
	93,707

	2.
	Pharmaceutical Sc.
	53
	28%
	10,743
	304
	28%
	67,552

	3.
	Computing
	26
	14%
	3,922
	152
	14%
	26,360

	
	TOTAL
	189
	100%
	40,278
	1,086
	100%
	187,619


Table 1: Composition of the corpus of English abstracts written by Brazilian graduate students (EA-STS) and the corpus of English abstracts of published papers (EA-PUB)

It is also important to mention that abstracts included in the EA-PUB are not necessarily written by native English speakers. Although an attempt has been made to select authors affiliated to universities in English speaking countries, what is valued here is that papers have been accepted by a recognized scientific body for publication and hence presumably meet the required textual quality. This is in line with Swales & Feak’s (2009: xi) suggestion that with the emergence of English as the lingua franca of research and scholarship, the number of people who do not have English as their first language has rapidly increased and ‘the traditional distinction between native speakers and non-native speakers (NNS) of English is collapsing’
. For Swales & Feak’s (ibid.) the more “valid and valuable distinctions” are now either between senior and junior researchers or between those who are proficient in academic English as opposed to those with a limited command of it.

4. Methodology

Following previous corpus-based research on lexical bundles (Biber et al. 2004, Cortes 2004, Hyland 2008a, 2008b) and this study focuses on four-word sequences. The main rationale behind this decision is that three-word bundles are extremely common and usually incorporated into four-word sequences (Biber et al. 1999:992, Cortes 2004). At the same time, five and six-word lexical bundles are not as frequent as 4-word sequences and offer a more limited range of structures (Cortes 2004, Hyland 2008a, 2008b).
For the selection of lexical bundles, it is common practice to establish a frequency threshold in the corpus and various values have been adopted in the literature. For instance, Biber et al. (1999: 988-1024) use the minimum frequency of 10 occurrences per a million words in at least five texts. Cortes (2004) and Hyland (2008a, 2008b) adopt a cut-off frequency of 20 times per a million words in at least 10% of the texts. Biber et al. (2004) set an even higher threshold of 40 occurrences per a million words.
Given the limited size of the student corpus used in the present study, I have no alternative but to adopt a different approach and establish a minimum raw frequency of three instances in at least three different texts of the student corpus. Although a higher threshold would provide more illuminating insights, in the specific case of the EA-STS, it does not yield a sufficient body of data, especially when retrieving data by discipline. At the same time, sequences occurring less than three times may be simply reflecting the preferences of one or two students, which is not the purpose intended here. Thus, the minimum raw frequency of three instances in the student corpus seems, at least in principle, to be the most reasonable starting point. Taking into consideration of the two corpora used in this study are of distinctly different sizes, threshold for retrieving bundles from the published corpus has been established on the basis of a normalised frequency per 10,000 words. Thus, the minimum raw frequency of three instances in the EA-STS corresponds to 0.7 instances per 10,000 words which, in turn, translate into 13 instances in the EA-PUB. This is therefore the threshold adopted to retrieve bundles from the published corpus.
Lexical bundles have been retrieved by generating four-word cluster lists for each corpus using the Wordlist application of the software package WordSmith Tools, version 5.0 (Scott 2007). The criteria discussed above yielded 64 bundles in the EA-STS and 19 in the EA-PUB. The next step was to compare the two lists in order to isolate bundles which occur in one list only and examine whether they also appear in the other corpus, irrespective of the frequency. 
For comparing frequencies of individual lexical bundles in the two corpora, instances are divided into three groups: (i) bundles which reached the pre-established minimum frequency in both, (ii) bundles which reached the pre-established minimum frequency in the published corpus, and (iii) bundles which reached the pre-established minimum frequency in the student corpus. When the comparison is made by discipline, the minimum raw frequency of three instances in the at least three texts of the student corpus is also adopted and the threshold in the published corpus is adjusted accordingly. In other words, the normalised cut-off frequencies vary depending on the discipline under analysis. Four different threshold frequencies therefore are used: one for all disciplines together and one for each discipline (Table 2). It is also important to mention that, when comparing the frequencies of individual bundles across disciplines, the discussion will be restricted to those which reached the pre-established minimum frequency in at least one corpus of that particular field.
	
	Minimum raw frequency in the EA-STS
	Normalised frequency per 10,000 words
	Minimum raw frequency in the EA-PUB

	Entire corpus
	3
	0.7
	13

	Physics
	3
	1.2
	11

	Pharmaceutical Sc.
	3
	2.8
	19

	Computing
	3
	7.6
	20


Table 2: Minimum frequencies for retrieving lexical bundles in the student (EA-STS) and the published corpus (EA-PUB)
As regards syntactical structure, all instances were categorised according to the classification system proposed by Biber et al. (1999: 1014-1024). The only exception is the category other verb phrases, which has been created to accommodate verb phrases which would not fit into any of the other categories. A summary of these categories is presented in Table 3 below. All examples are taken from the corpora used in this study and ordered alphabetically. For the first three categories, the column examples shows a selection of the most frequent sequences found in the corpora; the remaining categories include all sequences identified in the corpora.
	
	Structural patterns
	Examples

	i.
	Noun phrase with an of-phrase fragment
	a function of the, a wide range of, aim of this study, one of the most, the aim of this, the structure of the, the effect of the, …

	ii.
	Prepositional phrase with embedded of-phrase fragment
	as a function of, for the production of, in the case of, in the absence of, in the development of, in the presence of, with the use of, …

	iii.
	Other prepositional phrases (fragment)
	in this paper we, in this study we, in this work we, of this study was, on the other hand, with respect to the, of the most important, …

	iv.
	Passive verb + prepositional phrase fragment
	be used as a, can be used as, is based on the, is related to the

	v.
	((Noun +) Verb phrase +) that-clause fragment
	is shown that the, results suggest that the, the results show that, we show that the, we find that the

	vi.
	(Verb phrase +) to-clause fragment
	can be used to, have been developed to, this work aims to, to be used as, was found to be

	vii.
	Pronoun/noun phrase  + be (+…)
	there is not a, this paper is to, this study was to, this work was to

	viii.
	Anticipatory it patterns (it + verb/adjective phrase)
	it is shown that, it is possible to, it was possible to

	ix.
	Copula be + noun phrase
	is one of the

	x.
	Other verb phrases
	here we report the, paper we propose a, this paper presents the, this paper we present, this paper we propose 

	xi.
	Other expressions
	as well as the, as well as to, in order to get


Table 3: Structural patterns of the selected lexical bundles 
Syntactical patterns are compared taking into consideration their normalised frequencies (per 10,000 words) in the two corpora. Variations related to the various meaning these patterns may cover are also briefly discussed, wherever enough evidence is provided. Here, the comparison takes into consideration all syntactical categories, regardless of their frequencies in the two corpora.

5. Results
When comparing student and published abstracts from the three disciplines altogether, the most striking difference between the two corpora is that student employed a considerably higher number of different bundles: 64 in relation to 19 in published abstracts. Interestingly, only eight out the 64 (13%) bundles in the EA-STS figure among the most frequent sequences in the EA-PUB. Table 4 shows the overall raw and normalised frequencies of these lexical bundles in each corpus and across disciplines. It is worth stressing that normalised frequencies are calculated in relation to the size of the corpus, or subcorpus, in question. 
	
	EA-STS
	EA-PUB

	
	Raw frequency
	Normalised Frequency
	Raw frequency
	Normalised Frequency

	Physics
	160
	62.5
	181
	26.8

	Pharmaceutical Sc.
	77
	71.7
	106
	40.2

	Computing
	28
	71.4
	633
	33.7

	All three disciplines
	265
	65.8
	345
	36.8


Table 4: Raw and normalised frequencies of all selected lexical bundles 
Not only did students use a higher number of different bundles but they also employed them with a considerably higher frequency. This tendency holds across the three disciplines. These findings are in accordance with Hyland’s (2008a) results and seem to support his suggestion that novice writers tend to be more dependent on prefabricated phrases.
5.1 Comparing forms

Taking into consideration the abstracts of the three disciplines altogether, 83 bundles are identified in the two corpora. Within these, eight occur at least 0.7 times per 10,000 words in the two corpora, which leaves us with an overall total of 75 different lexical bundles. 
Most of these eight bundles which are recurrent in the two corpora also show similar relative frequencies (Table 4). The only exceptions are the sequences as a function of and in this study we, which are both much more frequent in the published corpus. Overall, these are bundles which are typically employed by published writers and students seem to be familiar with. 
However, there are also 11 bundles figure prominently in the published corpus but are rarely, or never, used by students. Nearly half of these bundles are concerned with the description or discussion of findings (#9-11, 14, 16, Table 4). This seems to indicate that students and published writers seem to resort to different patterns for presenting the findings of their research.
Within the remaining 56 bundles, 38 (70%) occur at least 0.7 times per 10,000 words in the student corpus but are rarely, or never, employed by published writers. This in other words means that students seem to resort to a number of bundles which are not frequently used by published writers. 
	ALL DISCIPLINES: Bundles occurring at least 0.7 times per 10,000 words in both corpora

	
	Bundles
	EA-STS
	EA-PUB
	
	Bundles
	EA-STS
	EA-PUB

	1.
	in this paper we
	3.0
	3.3
	5.
	in this study we
	1.0
	1.5

	2.
	in the presence of
	1.7
	2.0
	6.
	as well as the
	0.7
	0.9

	3.
	can be used to
	1.2
	1.2
	7.
	the effect of the
	0.7
	0.9

	4.
	as a function of
	1.0
	2.2
	8.
	with respect to the
	0.7
	0.7

	 ALL DISCIPLINES: Bundles occurring at least 0.7 times per 10,000 words in the EA-PUB only

	9.
	it is shown that
	0.0
	1.7
	15.
	in the absence of
	0.2
	0.9

	10.
	we show that the
	0.2
	1.7
	16.
	is shown that the
	0.0
	0.9

	11.
	we find that the
	0.0
	1.1
	17.
	for the production of
	0.0
	0.7

	12.
	a wide range of
	0.0
	1.0
	18.
	a function of the
	0.2
	0.7

	13.
	in the case of
	0.2
	1.0
	19.
	on the other hand
	0.2
	0.7

	14.
	was found to be
	0.2
	1.0
	
	
	
	

	ALL DISCIPLINES: Bundles occurring at least 0.7 times per 10,000 words in the EA-STS only

	20.
	the aim of this
	3.2
	0.4
	48.
	molecular weight of the
	0.7
	0.0

	21.
	in this work we
	2.2
	0.3
	49.
	there is not a
	0.7
	0.0

	22.
	aim of this study
	1.7
	0.3
	50.
	with the objective of
	0.7
	0.0

	23.
	one of the most
	1.7
	0.4
	51.
	as well as to
	0.7
	0.1

	24.
	the structure of the
	1.5
	0.4
	52.
	it was possible to
	0.7
	0.1

	25.
	the molecular weight of
	1.2
	0.1
	53.
	one of the main
	0.7
	0.1

	26.
	is one of the
	1.2
	0.3
	54.
	this paper presents the
	0.7
	0.1

	27.
	of this study was
	1.2
	0.5
	55.
	to the use of
	0.7
	0.1

	28.
	to be used as
	1.0
	0.0
	56.
	have been developed to
	0.7
	0.1

	29.
	aim of this work
	1.0
	0.1
	57.
	of this paper is
	0.7
	0.1

	30.
	here we report the
	1.0
	0.1
	58.
	of this work is
	0.7
	0.1

	31.
	in the last decades
	1.0
	0.1
	59.
	the evaluation of the
	0.7
	0.1

	32.
	of this work was
	1.0
	0.1
	60.
	the purpose of this
	0.7
	0.1

	33.
	this work aims to
	1.0
	0.1
	61.
	this paper is to
	0.7
	0.1

	34.
	this work was to
	1.0
	0.1
	62.
	on the development of
	0.7
	0.2

	35.
	of this study is
	1.0
	0.1
	63.
	results suggest that the
	0.7
	0.2

	36.
	in the development of
	1.0
	0.2
	64.
	the presence of the
	0.7
	0.2

	37.
	paper we propose a
	1.0
	0.2
	65.
	the use of this
	0.7
	0.2

	38.
	the crystal structure of
	1.0
	0.2
	66.
	with the use of
	0.7
	0.2

	39.
	of the most important
	1.0
	0.2
	67.
	a wide variety of
	0.7
	0.2

	40.
	the use of the
	1.0
	0.2
	68.
	in the present work
	0.7
	0.2

	41.
	the objective of this
	1.0
	0.3
	69.
	is related to the
	0.7
	0.2

	42.
	this paper we propose
	1.0
	0.3
	70.
	in this paper the
	0.7
	0.3

	43.
	this study was to
	1.0
	0.5
	71.
	the results show that
	0.7
	0.3

	44.
	it is possible to
	1.0
	0.5
	72.
	can be used as
	0.7
	0.4

	45.
	in order to get
	0.7
	0.0
	73.
	be used as a
	0.7
	0.4

	46.
	in the last years
	0.7
	0.0
	74.
	this paper we present
	0.7
	0.5

	47.
	in the use of
	0.7
	0.0
	75.
	is based on the
	0.7
	0.5


Table 5: Bundles which reached the minimum cut-off frequency in the student (EA-STS) and/or the published corpus (EA-PUB), regardless of the discipline
Substantial differences are also seen between the two corpora when the frequency counts are compared across disciplines. As mentioned earlier, the discussion will be restricted to bundles which reached the pre-established minimum frequency in at least one corpus (see Table 2 above). For abstracts from physics, the results confirm the tendencies already discussed. The number of different bundles is much higher in student (25) than in published abstracts (13) and, here again, only a small proportion (13%) reaches the minimum cut-off frequency in the two corpora (Table 5). Most salient bundles in published abstracts are rarely, or never, used by students. With the exception of bundles #19 and #20 (Table 5), which are slightly more frequent in student than in published abstracts, and to a less extent #15, all remaining 18 bundles figured prominently in the EA-STS but are never or rarely used by published writers.
	PHYSICS: Bundles occurring at least 1.2 times per 10,000 words in both corpora

	
	Bundles
	EA-STS
	EA-PUB
	
	Bundles
	EA-STS
	EA-PUB

	1.
	in the presence of
	2.7
	1.3
	3.
	as a function of
	1.6
	4.5

	2.
	in this paper we
	2.3
	1.7
	4.
	as well as the
	1.2
	1.2

	PHYSICS: Bundles occurring at least 1.2 times per 10,000 words in the EA-PUB only

	5.
	it is shown that
	0.0
	3.1
	10.
	can be used to
	0.8
	1.5

	6.
	we find that the
	0.0
	2.2
	11.
	a function of the
	0.4
	1.4

	7.
	we show that the
	0.4
	2.6
	12.
	a wide range of
	0.0
	1.4

	8.
	is shown that the
	0.0
	1.7
	13.
	it is found that
	0.0
	1.3

	9.
	in the case of
	0.0
	1.7
	
	
	
	

	PHYSICS: Bundles occurring at least 1.2 times per 10,000 words in the EA-STS only

	14.
	one of the most
	2.7
	0.3
	25.
	is related to the
	1.2
	0.2

	15.
	the structure of the
	2.3
	0.7
	26.
	of the most important
	1.2
	0.1

	16.
	in this work we
	2.3
	0.1
	27.
	of this paper is
	1.2
	0.1

	17.
	is one of the
	2.0
	0.1
	28.
	the aim of this
	1.2
	0.1

	18.
	to be used as
	1.6
	0.0
	29.
	this paper is to
	1.2
	0.1

	19.
	with respect to the
	1.2
	1.1
	30.
	here we report the
	1.2
	0.0

	20.
	it is possible to
	1.2
	1.0
	31.
	in the last decades
	1.2
	0.0

	21.
	is based on the
	1.2
	0.5
	32.
	in this study we
	1.2
	0.0

	22.
	be used as a
	1.2
	0.4
	33.
	on the development of
	1.2
	0.0

	23.
	the results show that
	1.2
	0.3
	34.
	to the use of
	1.2
	0.0

	24.
	a wide variety of
	1.2
	0.2
	
	
	
	


Table 6: Bundles which reached the minimum cut-off frequency in the student (EA-STS) and/or the published corpus (EA-PUB) from the discipline of physics
For pharmaceutical sciences, the number of different bundles is again higher in student (8) than in published abstracts (2). No bundles which reach the minimum cut-off frequency of 2.8 occurrences per 10,000 words occur in both corpora. Only two bundles are typically used by published writers but not by students. At the same time, various other bundles are salient in the student abstracts but are not frequently used in published ones. In other words, student and published writers make radically different choices.
	PHARMACEUTICAL SCIENCES: Bundles occurring at least 2.8 times per 10,000 words in the EA-PUB only

	1.
	in this study we
	0.9
	4.1
	2.
	in the presence of
	0.0
	3.8

	PHARMACEUTICAL SCIENCES: Bundles occurring at least 2.8 times per 10,000 words in the EA-STS only

	3.
	the aim of this
	9.3
	0.7
	7.
	aim of this work
	2.8
	0.0

	4.
	aim of this study
	5.6
	0.7
	8.
	of this work was
	2.8
	0.1

	5.
	of this study was
	4.7
	1.2
	9.
	the objective of this
	2.8
	0.4

	6.
	this study was to
	3.7
	1.2
	10.
	this work was to
	2.8
	0.1


Table 7: Bundles which reached the minimum cut-off frequency in the student (EA-STS) and/or the published corpus (EA-PUB) from the discipline of pharmaceutical Sciences

As regards abstracts from the discipline of computing, only two bundles meet the abovementioned criteria. These bundles are: (i) in this paper we, which highly frequent in the two corpora (15.3 occurrences per 10,000 words in the EA-STS and 16.7 in the EA-PUB), and (ii) can be used to, which appears 7.6 times per 10,000 words in student but only 1.9 times in published abstracts.

5.2 Comparing structures

As noted earlier, the lexical bundles identified in this study fell into 11 categories (Table 3 above). In line with previous studies (Cortes 2004, Hyland 2008a, 2008b), most bundles are part of a noun or prepositional phrases and end with prepositions, articles and that- or to-clause fragments. The normalised frequencies of each category are shown in Table 5, in descending order by their frequency in the EA-STS. As discussed below, there are clear differences between the two corpora with respect to their distribution. For the sake of clarity, the discussion includes an example between brackets for each category; this is the most frequent sequence in the EA-STS for the structure in question. When the focus is on published abstracts only, the example refers to the most frequent bundle in the EA-PUB.
	
	Structural patterns
	Examples
	Frequencies per 10,000 words

	
	
	
	EA-STS
	EA-PUB

	1.
	Noun phrase + of-phrase fragment 
	the aim of this
	19.6
	5.6

	2.
	Other prepositional phrases (fragment)
	in this paper we
	16.1
	7.9

	3.
	Prepositional phrase + of-phrase fragment
	in the presence of
	7.9
	7.4

	4.
	Other verb phrases
	this paper we propose
	4.5
	0.7

	5.
	(Verb phrase +) to-clause fragment
	can be used to
	4.2
	2.3

	6.
	Pronoun/noun phrase + 
be (+…)
	this study was to
	3.5
	0.6

	7.
	Passive verb + prepositional phrase fragment
	can be used as
	3.0
	1.5

	8.
	Other expressions
	as well as the
	2.2
	1.0

	9.
	((Noun +) Verb phrase +) that-clause fragment
	the results show that
	1.7
	4.1

	10.
	Anticipatory it patterns 
(it + verb/adjective phrase)
	it is possible to
	1.7
	2.2

	11.
	Copula be + noun phrase
	is one of the
	1.2
	0.3

	
	TOTAL
	
	65.6
	33.6


Table 8: Structural patterns of all bundles which reached the minimum cut-off frequency in the student (EA-STS) and/or the published corpus (EA-PUB), regardless of the discipline
As can be seen in Table 8, prepositional phrases figure prominently in both corpora. However, student abstracts contain far more noun phrases with an of-phrase fragment (the aim of this) than published abstracts do. This is the most frequent structure in the EA-STS and its frequency is nearly four times the corresponding frequency in the EA-PUB. Other prepositional phrases (in this paper we) are also considerably more frequent in student than in published abstracts. Only prepositional phrases with embedded of-phrase fragments (in the presence of) occur with similar relative frequency in both corpora.
Interestingly, these three categories contain much of the same chunks, which are assigned to one category or another depending on the first word being considered. Substantial differences are found between the two corpora with regard to the various meaning they cover. With the exception of the first group, the semantic categories discussed here follow Biber et al.’s (1999: 1015-1018) suggestions. 
A number of bundles are related to the aims of the research in question. On the one hand, we find sequences such as the aim of this, the objective of this, aim of this study and of this work was, which are part of a larger chunk: the ‘aim’ of this ‘study’ is/was to, where ‘aim’ includes the lexical items aim, objective and purpose and ‘study’ includes study, paper and work. These bundles are far more frequent in the student (12.4 per 10,000 words) than in the published corpus (2.0). In other words, students tend to state the purpose of their study in a way which is not typically used by published writers. On the other hand, the difference between the two corpora is not as marked for sequences such as in this paper we, in this study we, in this paper the, in this work we and in the present work: 7.7 per 10,000 words in the EA-STS and 5.5 in the EA-PUB. What is interesting to note here is that the last two bundles are rarely employed by published writers but regularly used by students.
Bundles which (i) describe processes (in the development of, the evaluation of the, for the production of), (ii) describe physical features (the structure of the, the molecular weight of) or amount (a wide range of), (iii) highlight characteristics (one of the most, one of the main, of the most important) and (iv) refer to temporal relations (in the last decades and in the last years) are at least twice more frequent in the student than in the published corpus. Within these, only two individual sequences are more frequent in the EA-PUB than in the EA-STS: for the production of and a wide range of. This seems to be an indication that students resort to certain bundles which are not typically employed by published writers.
The only bundles which occur with similar frequency in the two corpora are those that mark logical relations between elements (in the presence of, as a function of, the use of the, with respect to the, in the case of, in the absence of, on the other hand): 10.7 per 10,000 words in the EA-STS and 9.8 in the EA-PUB.
As regards the other structural patterns identified in this study, we also find a number of bundles containing verb phrases fragments. Other verb phrases (this paper we propose) are nearly seven times more frequent in the student than in the published corpus. Interestingly, this is the only category which is not included in Biber et al.’s (1999:1014-1024) most salient syntactical patterns in academic prose. In fact, in the EA-PUB, bundles within this category occur no more than 0.1 times per 10,000 words; the only exception is the sequence this paper we present, which appears 0.5 times per 10,000 words. In the EA-STS, each bundle appears at least 0.7 times per 10,000 words.
Bundles which incorporate to-clause fragments (can be used to) are twice more frequent in the student corpus. In addition, while students use five different bundles with various frequencies, published writers draw heavily on two specific sequences: can be used to and was found to be. The former occurs with the same frequency in the two corpora (1.2) whereas the latter is rarely used by students (0.2) in comparison with published writers (1.0).
In contrast, bundles with that-clause fragments (the results show that) are nearly three times more frequent in the published than in the student corpus. Even more interesting is the fact that all bundles in this category are concerned with the description or discussion of findings. However, while students tend to remain in the background and present findings by resorting to clusters with a non-human subject (the results show that and results suggest that the, 0.7 each), published writers display a strong preference for clusters which allow them to foreground their interpretation of the findings (we show that the and we find that the, 1.7 and 1.1 respectively). Here, students’ choices may be related to the influence of their mother tongue. Unlike English, the use of first person pronouns is somewhat discouraged in academic Portuguese, which tends to rely more strongly on impersonal writing such as the passive voice. Despite that, students do not employ the sequence is shown that the, which is relatively frequent in published abstracts (0.9).
At the same time, passive verbs with a prepositional phrase fragment (can be used as) are twice more frequent in the student than in the published corpus. Here again, students tend to be more reluctant than published writers to demonstrate an explicit commitment to a proposition (cf. Dayrell 2009, Hyland 2008a, 2008b, Hyland & Tse 2005). However, when it comes to the use of anticipatory it patterns (it is possible to), which are another way of hedging propositions and disguising authorship (Dayrell 2009, Groom 2005), we find that they are more frequent in published than in student abstracts. A closer look at the instances reveals that this is in fact due to the high frequency of it is shown that in the EA-PUB (1.7), which has no occurrences in the EA-STS. Thus, although Brazilian students tend to rely on impersonal writing for presenting findings, anticipatory it patterns with verb complementation do not seem to be the most obvious choice. In contrast, it-patterns with adjective complementation (it is possible to and it was possible to), which usually signal the writer’s assessment of the importance, difficulty or desirability of a proposition (Dayrell 2009, Groom 2005), are nearly three more frequent in the student than in the published corpus. These figures reinforce the idea that students tend to disguise the subjective nature of a stance or evaluation.
As for the category containing pronoun/noun phrases with the copula be (this study was to), the vast majority of instances in the student (79%) and all instances in the published corpus contain the sequences this paper is to, this study was to and this work was to. In fact, these instances are part of a larger chunk and are preceded by the aim/objective/purpose of. The category is nearly six times more frequent in the student than in the published corpus. As mentioned earlier, this seems to indicate that some students tend to state the purpose of their study in a way which is not typically used in published abstracts.

Bundles which do not fit into any other category (other expressions) represent a small proportion of instances in both corpora. Even so, they are twice more frequent in the student corpus. These bundles refer to the sequences as well as the, as well as to and in order to get, which are employed with equal frequencies by students. In contrast, the vast majority of instances in published abstracts refer to as well as the. Here again, students regularly use bundles which are not typically used by published writers.

Last but not least, the corpora yield only one bundle consisting of a copula be followed by a noun phrase (is one of the). This sequence is usually part of a larger chunk which is followed by a superlative structure (is one of the most important). The relative frequency of this structure is considerably higher in the student in comparison with the published corpus, which seems to indicate that students and published writers make different linguistic choices to express the relevance of a given characteristic.
Differences in the preferences of students and published writers for syntactical patterns also cut across disciplines. These are summarised in Table 9 and discussed below. 

	
	Structural patterns
	Physics
	Pharmaceutical Sc.
	Computing

	
	
	EA-STS
	EA-PUB
	EA-STS
	EA-PUB
	EA-STS
	EA-PUB

	1.
	Noun phrase + of-phrase fragment 
	16.0
	6.3
	32.6
	4.9
	7.6
	4.9

	2.
	Other prepositional phrases (fragment)
	14.4
	4.8
	17.7
	7.3
	22.9
	20.5

	3.
	Prepositional phrase + of-phrase fragment
	9.8
	9.0
	3.7
	7.7
	7.6
	1.1

	4.
	Other verb phrases
	3.9
	0.4
	0.9
	0.0
	17.8
	3.4

	5.
	(Verb phrase +) to-clause fragment
	4.3
	2.1
	1.9
	2.7
	10.2
	1.9

	6.
	Pronoun/noun phrase + be (+…)
	2.3
	0.2
	7.4
	1.3
	0.0
	0.4

	7.
	Passive verb + prepositional phrase fragment
	4.3
	1.6
	0.9
	0.4
	0.0
	4.2

	8.
	Other expressions
	2.0
	1.3
	2.8
	0.7
	2.5
	0.4

	9.
	((Noun +) Verb phrase +) that-clause fragment
	2.0
	6.8
	1.9
	1.2
	0.0
	1.9

	10.
	Anticipatory it patterns (it + verb/adjective phrase)
	1.6
	4.2
	1.9
	0.0
	2.5
	1.1

	11.
	Copula be + noun phrase
	2.0
	0.1
	0.0
	0.6
	0.0
	0.4

	
	TOTAL
	62.6
	36.8
	71.7
	26.9
	71.1
	40.2


Table 9: Structural patterns of all bundles which reached the minimum cut-off frequency in the student (EA-STS) and/or the published corpus (EA-PUB) by discipline
Prepositional phrases (patterns 1, 2 and 3) are consistently higher in student abstracts, irrespective of the discipline. The only exception is for prepositional phrases with embedded of-phrase fragments (in the presence of) in pharmaceutical sciences abstracts. What is interesting to note here is that, in many cases, differences between the two corpora seem to reflect the preferences of abstracts from a specific discipline.

Bundles which are part of the lexico-grammatical pattern the ‘aim’ of this ‘study’ is/was to (such as the aim of this, aim of this study and of this work was) are overwhelmingly frequent in student abstracts from pharmaceutical sciences (33.5 occurrences per 10,000 words). Their frequency is nearly 10 times higher than its corresponding counterpart in published abstracts (3.6). These figures therefore explain the higher overall frequency of this kind of pattern in the student corpus when all disciplines are considered together. For physics, the main difference between student and published abstracts relates to the use of sequences such as in this paper we, in this study we and in the present work, which are much more frequent in the former: 7.4 in comparison with 2.5 respectively. 
The higher overall proportion of bundles describing physical features (the structure of the) or amount (a wide range of) in the EA-STS is due to their high incidence in student abstracts from pharmaceutical sciences and from physics. The same holds true for bundles referring to temporal relations (in the last decades). In contrast, bundles describing processes (in the development of) and highlighting characteristics (one of the most) are particularly salient in student abstracts from physics and computing but not in their published counterpart. 
Bundles which mark logical relations between elements (in the presence of) occur with similar frequency in the student and published corpus of physics abstracts only. However, for pharmaceutical sciences, they are more frequent in the EA-PUB (8.1 times per 10,000 words) than in the EA-STS (5.6). For computing, it is the other way around; they are more frequent in the EA-STS (7.6) than in the EA-PUB (4.2). 

The higher overall proportion of the categories ‘other verb phrases’ (this paper we propose) and to-clause bundles (can be used to) in the student corpus is mainly due to their high frequency in student abstracts from physics and computing. In these cases, students’ choices cannot be explained by disciplinary variations given that published abstracts from the same disciplines do not show similar tendency. It is interesting to note that, for pharmaceutical sciences, to-clause bundles are in fact more frequent in published than in student abstracts.

Similarly, student abstracts from physics and pharmaceutical sciences seem to account for the higher overall frequency of passive verbs with a prepositional phrase fragment (can be used as) in the student corpus. The same can be said for the category containing pronoun/noun phrases with the copula be (this study was to). The higher proportion of bundles consisting of a copula be followed by a noun phrase (is one of the) is due to their higher frequency in the physics corpus.

Conversely, the higher overall proportion of that-clause bundles (we show that the) in the EA-PUB seems to be explained by the greater frequencies of these bundles in published abstracts from physics and computing. Thus, physics and computing students do not seem to resort to that-clause bundles which are typically used in published abstracts from the same disciplines. Interestingly, pharmaceutical sciences abstracts go in the opposite direction. For this specific discipline, that-clause bundles are more frequent in student than in published abstracts.
Similarly, the higher proportion of anticipatory it patterns with verb complementation in published abstracts from physics may account for the higher overall proportion of it-patterns in the EA-PUB. At the same time, students seem instead to opt for it-patterns with adjective complementation, irrespective of the discipline, but these are not frequently used in published abstracts. Last but not least, bundles from the category ‘other expressions’ are consistently more frequent in the student corpus, irrespective of the discipline. 
6. Concluding remarks
Within the framework of the present analysis, the findings reveal systematic differences between the two corpora in relation to both the forms and structures of lexical bundles. The study also indicates that different disciplines draw on different lexical bundles and students do not always comply with disciplinary preferences.

However, there are some reasons for caution. To start with, some differences between the two corpora may be related to the limited size of the student collection. Clearly, additional benefits could be gained from the analysis of a larger set of data. It is also important to stress that I have only touched upon the possible influence of students’ first language on their lexical choices. A large-scale corpus analysis of Portuguese abstracts would be well worth pursing so as to clarify differences between the two language systems and hence provide students with a better understanding of the language they are expected to write. More importantly, I am also aware that a thorough analysis of the rhetorical motivations behind the selection of lexical bundles is still required. In order to write more effectively, language learners need to be able to identify the appropriate lexical expression as well as to understand the relation between their form, structure and rhetorical function. As Milton & Hyland (1999:159) suggest, in addition to the lexical and grammatical features of the target language, language learners also need “guidance in order to recognise the semantic and pragmatic contexts of the target genre”.
Although more work is still needed in order to support or refute the tendencies identified here, the findings can be an important contribution to pedagogic practice and offer useful insights for teachers and materials writers. Novice academic writers are most likely to benefit from consciousness raising tasks focussing on the preferred sequences of expert writers. As Hyland (2004:143) puts it, “raising students’ awareness of general features helps them to see how academic fields are broadly linked and how language both helps construct and is constructed by features of its context”. In addition, drawing students’ attention to the main differences between their own and published writing can enhance their understanding of the kind of text they are expected to write. In short, learning to the appropriate ways of using preferred word combinations can certainly help students to write more effectively.
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� See Williams (2006), for a discussion on the various issues around the concept of native speaker.
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