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Introduction
The applied corpus-based research aiming to describe the linguistic features of general academic writing has witnessed a shift of interest from individual vocabulary items towards larger phraseological units. This results from the findings of various studies demonstrating, for instance, the challenge multi-word units (MUWs) represent for learners (e.g. Nation 2001), the importance of MWUs for academic proficiency (e.g. Hyland 2008), and the salience and systematic functionality of some MWUs (e.g. Biber and Barbieri 2006). In line with this research trend, this paper aims to analyze the collocational patterns of general academic verbs and identify those that cut across disciplinary boundaries so as to provide EAP learners with detailed and useful information on the phraseological profile of academic verbs.
Among the few studies examining collocations in general academic English are Durrant (2009) and Ackermann and Chen (2013). Both studies set out to build pedagogically useful lists of collocational patterns. To this aim, they automatically extracted, on the basis of inferential statistics, the collocational patterns that are typical of general academic writing. While Durrant’s collocation list includes both lexical (e.g. significantly different) and grammatical collocates (e.g. show that), Ackermann and Chen’s list is restricted to lexical collocates. 
In this paper, we intend to analyze collocational patterns from a different perspective: rather than adopting a general approach to academic writing, we focus exclusively on academic verbs and compare their collocational patterning across academic disciplines. We believe that it is also important to take such an approach to academic phraseology as learners have been shown to struggle with the lexico-grammatical patterning of general academic verbs (e.g. Granger and Paquot 2009). By drawing a cross-disciplinary comparison, we hope to be able to distinguish the collocates that can be considered as common-core from those that are discipline-specific, and thereby, determine the weight that cross-disciplinary collocates represent in comparison with discipline-specific collocates. The results of such an analysis could thus provide useful information on cross-disciplinary collocational patterning for general EAP courses and textbooks. 
Data, verb selection and collocation extraction
This study makes use of a 3 million-word corpus containing research articles in business, linguistics and medicine, viz. the Louvain Corpus of Research Articles (LOCRA)[footnoteRef:1]. [1:  http://www.uclouvain.be/en-cecl-locra.html] 

In order to be considered as potential general academic verbs, the verbs occurring in LOCRA had to be identified as either highly frequent[footnoteRef:2] or key[footnoteRef:3] in all three disciplines. The novelty of this selection procedure is that it takes into account different types of verbs that have hitherto never been considered together; academic vocabulary lists have either been based on the analysis of traditional frequencies (e.g. Coxhead 2000) or the analysis of inferential statistics (e.g. Paquot 2010). This method generated a list of 177 verbs (cf. Schutz 2013). To reduce this list to one that is more manageable for the purpose of the study, we focused on the top 15 academic verbs occurring in each discipline. The final verb list totaled 31 academic verbs (see Table 1), which represent a sizeable proportion (26%) of the verb tokens occurring in LOCRA. [2:  To be considered as highly frequent, the verbs had to be among the top verbs that cover up to 80% of the total number of verb tokens in each discipline (cf. Schutz 2013).]  [3:  Key verbs are verbs which “occur with unusual frequency in a given text” when compared to a reference corpus (Scott 2001: 236). In this study, a corpus of fiction was used.] 


appear, associate, base, consider, compare, describe, determine, develop, examine, express, find, follow, give, include, increase, indicate, influence, involve, make, observe, occur, perform, provide, receive, relate, report, see, show, suggest, take, use
Table 1: Short list of general academic verbs

The collocational analysis was carried out using the Word-Sketch option of the SketchEngine (Kilgarriff et al., 2004). This tool automatically extracts the collocates (using the logDice measure) of a specific node and categorizes them according to their grammatical relation with the node. To ensure the pedagogical relevance of the collocates, we set an additional frequency threshold of 5 occurrences with the node. The collocates of each of the 31 verbs in Table 1 were compared across business, linguistics and medicine. On this basis, we identified the collocates that are used across the three disciplines in LOCRA and those that are used in only one discipline.
Preliminary results
In terms of types, the results reveal that the mean percentage of collocates used across business, linguistics and medicine is 14.3%; the majority of the collocates identified for each verb are used in only one discipline (mean percentage: 79.3%). When examining the categories of collocates that are used across business, linguistics and medicine, it appears that most of them are subject collocates, object collocates and modifiers. This study zooms in on the results yielded for the subject and object collocates. 
The cross-disciplinary subject collocates represent little in terms of types but cover a considerable proportion of the total number of subject tokens used in LOCRA: on average, they cover 30.4%, 22.8% and 35.2%, respectively, of the subject tokens occurring in business, linguistics and medicine. When compared to the subject collocates found in one discipline, it appears that these subject collocates cover either more than or as much as those that are discipline-specific. The cross-disciplinary subject collocates of the verb SHOW (e.g. result and data), for example, have a wider coverage (c. 30%) than those that are specific to linguistics (e.g. speaker and excerpt; 13%). The cross-disciplinary subject collocates of the verb INDICATE (e.g. finding and result), on the other hand, cover as much as the subject collocates that are specific to medicine (e.g. abscissa and line): they each cover c. 30% of the subject tokens used with INDICATE in medicine.
The cross-disciplinary object collocates cover a much smaller proportion (c. 15%) of the total number of object tokens than the cross-disciplinary subject collocates. When compared to the collocates used in one discipline only, a different trend from the one described above was found. In this case, it is the collocates used in one discipline only which either cover more than or as much as those found across the three disciplines. The object collocates used with GIVE in medicine only (e.g. consent and dose), for example, cover more (27%) than the cross-disciplinary object collocates identified in LOCRA (e.g. rise and result; 7%). The object collocates used with TAKE in business only (e.g. action and measure), on the other hand, cover as much as the cross-disciplinary collocates identified in LOCRA (e.g. advantage and place): they each cover c. 25% of the object tokens used with TAKE in business.
A more qualitative look at the cross-disciplinary subject and object collocates reveals that they all seem to be good candidates for general EAP courses as they clearly relate to the core business of research, irrespective of the discipline. The object collocates, for instance, refer to academic activities, such as the analysis and reporting of a type of relationship (see examples 1 and 2) or the description of a methodology (see examples 3 and 4). 

(1) (MED) To compare the effect of genotype on the risk of new-onset asthma, we also performed a stratified analysis.
(2) (BUS) The results also show no difference in the stock preferences of American-, European- and Asian-based funds.
(3) (LING) Bickford 1991 also performed analyses on signs between LSM and ASL that are articulated similarly.
(4) (MED) We used current clinical criteria to diagnose kidney disease instead.

The collocates found in only one discipline, on the other hand, did not all seem to be discipline-specific. Next to the ones that are undoubtedly discipline-specific are a few collocates that could be found in other disciplines (e.g. section/article + DESCRIBE; see examples 5 and 6). The reason for this is that our corpus contains only three disciplines. While it appears to be sufficient to identify interesting cross-disciplinary collocates, our results show that a more diversified corpus is necessary to better discriminate the collocates that are discipline-specific from the others.

(5) (BUS) The final section describes the findings, and presents a discussion of the major issues arising from the study.
(6) (LING) This article describes a novel use of underutilized recordings of moribund folklore.
Conclusion
The cross-disciplinary comparison carried out in this study proved successful in identifying a large number of cross-disciplinary collocates of academic verbs that could be usefully integrated into pedagogical materials. Our results show that it is subject collocates, rather than object collocates, that tend be cross-disciplinary. Discipline-specific collocates tend to appear more as object collocates.  Conducted on a larger scale, cross-disciplinary comparisons along the lines presented here highlight typical phraseological patterns of academic verbs which EAP teachers could use to raise their students’ awareness as to how general academic vocabulary behaves across disciplines and in their own field of study.
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