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Abstract
One possible exploitation of language corpora is for learners to access the data themselves, in what Johns (e.g. 1991) has called “data-driven learning” (DDL). The approach has generated considerable empirical research, generally with positive results, although quantitative outcomes tend to remain fairly small or not statistically significant. One possible explanation is that such quantitative data conceal substantial variation, with some learners benefiting considerably, others not at all. This paper sets out to see if the variation can be related to learning styles and preferences, a field as yet virtually unexplored even for inductive–deductive preferences. If it can be shown that DDL is particularly appropriate for certain learner profiles, it may help teachers to tailor its implementation in class for more or less receptive learners, and perhaps increase the appeal of DDL to a wider learner population.

In this study, learners of English at a French architectural college were encouraged to explore the British National Corpus for 10-20 minutes at the end of each class for specific points arising during the course. Their reactions were compared against their learning preferences as measured by the Index of Learning Styles. This instrument, originally designed for engineering students, has also been widely used in language learning, is quick and easy to administer, and provides numerical scores for each learner on four scales (Active–Reflective, Sensing–Intuitive, Visual–Verbal, Sequential–Global). The results are described in detail, followed by a discussion of the implications for the introduction of DDL in similar contexts.

1. Introduction

In recent decades, information and communication technology (ICT) has opened up new possibilities for language teaching and learning. In the case of electronic corpora, the applications have been hailed by many as a veritable “revolution” in Kuhnian terms (e.g. McCarthy 2008: 564). This is particularly true concerning the questions of what to teach and when, as corpora have allowed improved descriptions of spoken and written language in a huge variety of genres, registers and text types, and have made an impression on reference tools (dictionaries, grammar books, usage manuals), as well as syllabus and test content, and even in some cases coursebooks and manuals. However, corpora have so far had little impact on teaching methodology itself – the ‘how’ questions, despite considerable work in the research community especially since the seminal collection of papers in Johns and King (1991). In this “data-driven learning” (DDL) approach, the learner is given corpus data to explore (either directly or mediated through various types of materials), a mainly inductive process.

However, one permanent danger when working with ICT is to allow what Salaberry (2001: 51) calls “technology-driven instruction” to take over from a pedagogically-driven approach. There is no guarantee that technology will necessarily lead to improved learning, or even to enhanced motivation (Jarvis 2004). These are the questions that should ultimately be borne in mind – not just ‘is it possible technologically’, but ‘is it a good thing pedagogically’. Chambers et al. (2004: 1) have made a similar argument concerning DDL, or as Johansson (2009: 42) puts it:

Corpora… should not be used in language teaching just because we now have this wonderful tool and would like to apply it in language teaching as well. Their use is vindicated to the extent that it agrees with what we know about language and language acquisition, and can be shown to be an effective learning tool.

In other words, we need convincing arguments for corpus use in language learning, backed up by evidence for the efficiency of such an approach. The arguments are legion and have been discussed at length in many publications. Amongst other things, corpora provide learners with access to the intuitions of literally thousands of native speakers (Frankenberg-Garcia 2005: 192) in a wealth of relevant contexts, thus promoting sensitivity to authentic language in use. Interactive consultation can lead to insights of general patterns of use (more ‘natural’ than the more intellectually ‘artificial’ process of rule-learning), drawing on considerable cognitive functions (O’Sullivan 2007: 277). The process can be motivating as well as learner-centred as it allows each individual the opportunity to formulate their own questions and follow their own (inductive) path of hypothesis-formation and testing, thus potentially increasing autonomy for life-long learning. While such arguments carry considerable weight, a number of reservations have been expressed: the approach can be time-consuming, and quickly become tedious and mechanical; hands-on exploration requires a minimum level of competence in ICT to be supplemented by training for both learners and teachers, as well access to a computer room with the inevitable technical problems. While such logistical barriers may be overcome, other objections concern the allegedly inauthentic nature of decontextualised and truncated concordance lines (Widdowson 2000), and many teachers and learners may be wary of the changes to their relative roles in the learning process. In other words, there are good arguments in favour of DDL, but the objections and difficulties in its implementation cannot simply be ignored (see Boulton 2009b for more in-depth treatment). Even if they turn out to be erroneous, they are needed to explain why the “‘trickle-down’ from research to teaching” has not become the “torrent” in contemporary classroom practice predicted by Leech (1997: 2). Ultimately, teachers and learners who are sceptical are unlikely to be convinced by argument alone, however convincing it may seem to the enthusiasts.

Empirical evidence would certainly help to support the theoretical arguments, though it is commonplace in many articles to bemoan the lack of such research; Johansson (2009: 41), for example, complains that “what I miss are systematic studies testing the benefits of the approach.” Nonetheless, a number of papers do attempt to evaluate some aspect of corpus consultation experimentally or in the classroom. Chambers (2007) analyses 12 such empirical studies, while Boulton (2008a, 2008b) provides an overview of 39, though his total now stands at 67. However, most of these studies tend to focus on learners’ behaviour when faced with corpora, or assess their reactions by means of questionnaires; only 20 seek explicitly to evaluate the effect of corpus consultation on learning outcomes. It can be difficult to gain an overall impression from these due to the fragmented nature of the field, with its enormous variety of research questions addressed in widely varying conditions. What is clear is that the vast majority of results are encouraging, with only one (Estling Vannestål & Lindquist 2007) reporting really negative results. A few are unambiguous in their positive findings (e.g. Koosha & Jafarpour 2006), but most are mitigated, giving a slight (and often not statistically significant) overall advantage to DDL on at least some research questions. Even enthusiasts are keen not to overstate their findings, and Cresswell (2007: 280) provides a classic example of such hedging: “Overall, given that the students were advanced and the items already partially known, it is possible to conclude, albeit tentatively, that, given language items at the right level, DDL has an observable (though slight) positive effect on actual use.”

To summarise so far, empirical studies of the effects of corpus consultation tend to be encouraging, but are not as clear-cut as might have been hoped. The results are often small or not statistically significant, or apply to only some of the research questions covered. This leads Boulton and Tyne (2008) to wonder whether the average results reported might hide the diversity of learner profiles. Or as Yoon (2008: 32) puts it, “many corpus studies have regarded learners as a monolithic group rather than as idiosyncratic individuals.” In other words, it could be that some learners benefit greatly from the approach, others not at all. One obvious variable that might account for this is learning style preferences. If it can be shown that successful corpus use is related to easily-measurable learning styles, this should help teachers to exploit corpora more effectively in class and adapt the techniques to different cultures, groups or individuals.

In the rest of this paper, we first discuss the area of learning styles insofar as it may relate to DDL, then move on to describe the learning styles of students in a new study in relation to their preferences for corpus consultation.

2. Learning styles and DDL

Learning styles can be defined as “the general approaches students use to learn a new subject or tackle a new problem” (Oxford et al. 1992: 440). They received considerable interest towards the end of the 1980s and the 1990s within the context of the Communicative Approach, with its greater emphasis on learner-centredness (see for example Duda & Riley 1990; Reid 1995); the models and underlying constructs, along with the psychometric instruments used, have remained relatively stable since then (Ehrman et al. 2003: 315). The theories mostly derive from general psychology in the 1950s and 1960s, and sometimes before: the Myers-Briggs Type Indicator (Myers et al. 1998) – a personality test still widely used today – was originally conceived during the Second World War and is based on work by Carl Jung dating back to the 1920s (Ehrman 2008).

Models in psychology often seem rather nebulous and admit different interpretations; learning styles models are no exception, especially as they are linked to a number of other factors (age, sex, culture, mother tongue, personality, motivation, aptitude, strategies, affective factors, the environment, and so on) which are treated separately or simply ignored (cf. Ehrman et al. 2003: 323). It comes as no surprise then that various instruments have been developed, each with its own advantages and disadvantages (for an overview, see Ehrman et al. 2003; Cassidy 2004; Nel 2008). This highlights the lack of consensus as to the most reliable tools (Nel 2008: 55-56), as well as the “fragmented and disparate” (Cassidy 2004: 419) nature of the field as a whole.

Reference to learning styles has been used to explain why individuals react differently to different approaches, especially in comparing innovations with more familiar, traditional contexts. In particular, some students prefer the (illusory) comfort of a teacher who has all the answers and takes all the decisions for them, and may thus resist anything which threatens this comfort in class – especially uses of ICT (Estling Vannestål & Lindquist 2006). When it comes to corpus consultation, Kaszubski (2008: 174) finds his students fall into three clear categories: “adopters, minimal users, and refusers”,
 presumably due to their learning style preferences. A number of other researchers have also suggested that DDL may not be suitable for all learner profiles (e.g. Tyne 2009; Flowerdew 2008a; Boulton 2008c; Cresswell 2007; Chambers 2005). 

Many researchers see DDL as essentially inductive, thus contrasting sharply with the traditional deductive teaching mode where the teacher’s role is to transmit knowledge directly to the students. This is reflected in several of the papers surveyed below, where the only discussion is of the inductive–deductive dimension. While it may be useful for practical purposes to be able to identify on a single (inductive–deductive) dimension those learners who are likely to be receptive to DDL, such a connection nonetheless seems something of a truism: inductive DDL appeals to learners with a preference for inductive learning.

Two studies in Taiwan (Lee & Liou 2003; Chan & Liou 2005) required participants to complete an inductive–deductive learning styles questionnaire. In both cases, the researchers found the learners’ styles correlating both with their appreciation of the DDL work and the learning outcomes. Unfortunately, no information is given regarding the instrument used, and the learning styles component represents a very minor aspect of these papers, especially the first. The authors underline how the education system and general background culture in Taiwan encourage a deductive approach (Yeh et al. 2007 make the same point regarding DDL in that country), and the majority of participants do have a preference for deductive learning – 54% against 17%, with 28% having a mixed preference. Despite this, in the second study, inductive learners do perform better with DDL, although the difference is not significant; they also have a more favourable reaction, but the deductive learners remain open to the approach. 

Lewis (2006) further explores the inductive–deductive dimension for his Master’s dissertation in Portugal. He compiles his own instrument from fragments of others, and also concludes that his learners have an overwhelming preference for deductive learning (78%). Indeed, it is one of his “more telling conclusion[s]” that DDL “does not, in fact, favour the majority of students, who prefer a more deductive means of learning” (p. 104). (This point is discussed further in section 3.3 below.) Inductive learners are generally more favourably disposed towards corpus work, but as in the study by Chan and Liou (2005), deductive learners are not necessarily excluded. Most remarkably, when asked whether they would like to continue further, 64% of deductive learners agree compared to only 50% of inductive learners. As many as 95% of deductive learners would have liked both types of input (corpus data as well as traditional rules), but even 67% of inductive learners shared the same view. Lewis concludes (p. 104) that “the findings suggest strongly that [inductive or deductive] learning style… does indeed have an influence on the effectiveness of using a corpus-based approach [which]… strongly favours those with a more inductive learning style.” But in either case, an aligned approach (i.e. where learners with an inductive preference follow an inductive approach, deductive learners a deductive one) unsurprisingly produces the best results, leading here to significant learning where an unaligned approach actually produces a marked decrease in test scores.

Flowerdew (2008b: 117) suggests that field-dependent learners may benefit particularly from DDL, primarily because they work well with induction and also the type of cooperative environment fostered in her classes. This idea has also been explored by Turnbull and Burston (1998), although they come to the opposite conclusion from comparing two students working with a concordancer to improve their written production at master’s level in Australia. One of them (field-independent) took to the tools and techniques very quickly, using them often and noting her own progress, while the other (field-dependent, and with only instrumental motivation), failed to see the point of corpora which, for his purposes, he perceived simply as a waste of time. This case study provides in-depth analysis, although it is of course difficult to generalise from only two participants, especially as the proposed differences in learning styles and motivations are apparently due to the researchers’ observations and impressions rather than the use of any particular tool.

In a forthcoming study, Boulton (2010) found his architecture students appreciated working with paper-based corpus materials in a DDL approach significantly more than with dictionary materials in a more traditional presentation. Scores on both types of items improved significantly from pre- to post-test, though only the DDL treatment was significantly better than for untreated control items; however, the difference between DDL and traditional treatments was not significant. Boulton suggests that the higher standard deviation for the DDL items might provide an explanation for this, concluding that “the experiment conceals considerable variation, and that different learners react to the approach very differently.” This possibility was explored in a follow-up study (Boulton 2009c) where the same learners completed the Index of Learning Styles questionnaire (see section 3.3 below), which revealed that those with a visual preference appreciated the approach most (r=0.44), while active and sequential learners performed best (r=0.31 and 0.29 respectively). Most correlations were fairly modest, however, which might be attributed partly to the fact that the ILS was administered several months later, with less than half of the original participants then available (29 out of 71). More importantly, the DDL experiment itself was limited to a one-off encounter with prepared, paper-based materials, so is not representative of the hands-on DDL work which makes up the bulk of DDL research (cf. Boulton 2008a, 2008b). Furthermore, it seems plausible that hands-on corpus consultation over an extended period would elicit stronger reactions, and thus provide a clearer relationship with different learning styles.

This brief overview of research to date connecting corpus consultation and learning styles serves as a starting point, but each study raises a certain number of difficulties. For the most part, they rarely venture beyond the single inductive–deductive dimension or associated styles (field dependence), with correspondingly unsurprising results. Furthermore, the research paradigms themselves limit their generalisability (case studies, instruments not described or ill-defined, etc.). The rest of this paper describes a study which introduces hands-on DDL as part of a language course over a period of several months, and relates the learners’ feedback to their learning styles as measured by a widely-used instrument.

3. Method

3.1. Participants

DDL was introduced to two classes of second-year students at an architecture college in France. The final data sets comprised 34 participants, 44% female, with an average age just over twenty; all had French as a mother tongue except for one Bulgarian and one Malagasy, and one bilingual French-Portuguese. Most had been studying English for eight years since school, though their level of proficiency was not high. In a start-of-term TOEIC
 they averaged just under 450 points, a pre-intermediate level corresponding to levels A2 / B1 on the Common European Framework of Reference for Languages (Council of Europe 2001).

Students at the same college the previous year had worked with examples of paper-based DDL materials (Boulton 2010). Although they had shown considerable enthusiasm for this, the feedback questionnaire had featured the statement, “I would like to explore an electronic corpus myself instead of through prepared exercises”, to which only 3% of learners strongly agreed, 25% agreed (mean 2.94 on a scale from 1 to 5). Introducing hands-on corpus consultation was thus a calculated risk: the learners before had been judging something they had not tried, but there was clearly a chance the learners in this experiment would not be responsive to the new approach.

3.2. Procedure

English is compulsory in the college, and a TOEIC score of 650 points is required for students to graduate, a common practice in French higher education. Indeed, the TOEIC is their major objective in the class, providing mainly performance-orientation and extrinsic motivation (D. Brown 2010). The DDL activities were conducted during regular class time with the present researcher as teacher, taking up the final stage of each 90-minute class. In line with Flowerdew (2008a), the sessions were limited to between 10 and 20 minutes: shorter sessions are too brief for the students to get organised, and longer sessions can be demanding, leading to a loss of interest and concentration. As several sessions were taken up with written and oral examinations and other activities, only 12 of the 20 sessions in the end included the DDL component over a seven-month period. During this time, they worked mainly in pairs in the computer room on Mark Davies’ interface to the British National Corpus.

The students were not given a lengthy introduction to the benefits or techniques of corpus consultation; rather, specific tasks on given items would, it was hoped, lead to ‘learning by doing’ and immediate benefits. Extensive training is certainly likely to be beneficial, but in many contexts – especially with non-specialist learners with limited time such as here – is not a realistic prospect (Boulton 2009a). Every effort was therefore made to ensure the tools and procedures were kept as simple and straightforward as possible. The language items worked on were specifically related to their other class work: either points which came up during the lesson, or from the previous week, or in preparing the following week’s work. As time was at a premium, detailed instructions were given when possible – occasionally orally, but usually on the board or printed out as this meant that each student or pair of students could then work at their own pace (see Appendix B for examples). This controlled approach was necessary given the learners’ lack of previous experience of corpus consultation. They were given the opportunity to give feedback on this corpus-based work at the end of the year by means of a questionnaire featuring nine closed questions on a 5-point Likert scale, with open questions for additional information.

3.3. Index of Learning Styles

The questionnaire used was the  Index of Learning Styles (ILS), originally conceived by Felder and Silverman in 1988. The instrument in its current form is relatively recent (Soloman & Felder 1996), and gets around 100,000 hits each year on the Internet. It has been used in hundreds of studies, some of which set out to test its reliability directly (e.g. Litzinger et al. 2007); Felder and Spurlin (2005) also provide a meta-analysis of its use in context, examining 24 studies conducted by different researchers in a variety of situations. On the whole, the instrument can be considered satisfactory on all major criteria – test-retest reliability, internal consistency reliability, inter-scale orthogonality, and construct validity in particular.

One advantage of this instrument is that it was not originally designed for language students, although it has also been used for this purpose, including by Felder himself (Felder & Henriques 1995). Other practical considerations include a variety of complementary resources available on line along with the test itself; the French version was adapted slightly for the current experiment. It is quick and easy to use, taking up only about 10 minutes of class time; students were later given the results and the descriptors and asked how closely they thought they corresponded to them as individuals, responding on a 5-point Likert scale. This stage was conducted as a reading activity culminating in pair-work discussion leading, hopefully, to greater awareness of their individual learning style preferences, which is one of the main classroom applications of learning styles research.

The ILS is an ipsative tool comprising 44 forced-choice questions, 11 on each of 4 dimensions. For each dimension, the respondent will thus score an odd number between –11 and +11; the further from zero, the stronger the preference (see Table 1 below). Like most such tests, the dimensions are binary, but negative scores are in no way ‘worse’ than the positive ones – the scales could easily be reversed. Similarly, a score close to zero may suggest a balance between two preferences, but this is not necessarily desirable as a strong preference can be useful for some tasks or careers. Furthermore, each dimension is a continuum, and any individual is capable of exhibiting different patterns of behaviour depending on the context and task at hand: the aim of the test is not to categorise them definitively, but merely to detect underlying general preferences that are likely to remain relatively stable over time (Nel 2008: 53). Finally, it should be borne in mind that preferences do not necessarily correlate with aptitude, although this may often be the case (Felder & Spurlin 2005: 105).
	score :
	–11
	–9
	–7
	–5
	–3
	–1
	+1
	+3
	+5
	+7
	+9
	+11

	preference:
	strong
	moderate
	mild
	mild
	moderate
	strong


Table 1. ILS Scales

Drawing on comparisons with a number of other models (Felder & Spurlin 2005: 103-104), the four dimensions used are Active–Reflective, Sensing–Intuitive, Visual–Verbal, and Sequential–Global. These are summarised in Table 2 below, but the terms are fairly uncontroversial; the exception is perhaps Verbal, which includes all language, whether spoken or written. The lack of an explicit inductive–deductive dimension deserves some comment. Felder and Silverman (1988) had originally intended this, but omitted it from the final instrument for practical and strategic reasons explained in a new preface to the article in 2002 (see also Felder 1993 for further discussion of this dimension). They reasoned that people often claim they like to get straight to the point, with immediate and unambiguous access to all and only the information necessary for the task at hand. They therefore feared an abundance of participants with a deductive preference, which might encourage teachers to persevere with traditional practices and abandon any attempt to introduce a inductive approach. Such fears are not unfounded, as indeed Lewis (2006) insisted that DDL was doing a disservice to the majority of learners who had a deductive preference in his study. Nevertheless, Felder and Silverman (1988: 677) claim that “induction is the natural human learning style [while]… deduction is the natural human teaching style” (see also Thornbury 1999
). Evolutionary psychology provides persuasive support for this view (e.g. Cosmides & Tooby 1992), although a ‘pure’ discovery approach (i.e. abandoning instruction altogether and merely making learners work everything out for themselves) is clearly not an alternative that stands up to empirical research; Kirschner et al. (2006) and Mayer (2004) each provide a convincing rationale and overview of this. In conclusion, the lack of an explicit inductive–deductive scale should not be seen as a major drawback. Various aspects are catered for elsewhere (e.g. Active learners who like to manipulate the data themselves), and its absence allows us to overcome an obsession with this one dimension with its implicit circularity, as discussed in section 2 above. In any case, no practical instrument can be developed to cater for the infinity of human learning styles – over 20 for Oxford et al. (1992: 441), or 30 according to Cassidy (2004: 423).

	Active
	Reflective

	Active learners like experimenting and 
applying information; discussing and 
explaining things; collaborating with 
others; they may be impatient.
	Reflective learners prefer 
thinking first and taking 
their time before plunging in; 
they may be more solitary.

	Sensing
	Intuitive

	Sensing learners like facts and have a good memory 
for details; they like hands-on problem-solving 
using known techniques but dislike complications 
and surprises; they tend to be careful and practical, 
based in the real world.
	Intuitive learners are good with 
abstractions and new concepts, 
discovering possibilities and relationships; 
they may be faster but dislike repetition, 
routine and rote memorization.

	Visual
	Verbal

	Visual learners remember what they see 
(pictures, graphs, videos, diagrams, 
demonstrations, charts, etc.), and may 
produce their own visual learning supports. 

	Verbal learners prefer words, 
whether written or spoken – 
reading, writing and discussion 
(listening and explaining).

	Sequential
	Global

	Sequential learners like logical, 
step-by-step progression; 
they can work with details 
even when not fully understood.
	Global learners absorb information randomly 
until the ‘big picture’ suddenly enables 
them to understand the details; they may 
be unable to explain all the steps involved. 


Table 2. ILS dimensions

4. Results

4.1. DDL feedback

A questionnaire at the end of the course allowed the students the opportunity to provide feedback on their appreciation of the work. The average responses to the nine 5-point Likert-scale questions are given in Table 3. Despite the lack of extensive training, question 1 shows the students felt they had sufficient information to use the corpus well enough for the tasks at hand; this included the general handout with basic instructions and short-cuts (Appendix A), specific instructions for the tasks, oral advice as the teacher monitored the on-going activities, peer discussion and class feedback. Accordingly, they found the activities fairly easy (question 2). Question 3 is particularly revealing, showing that these learners tend to be comfortable with the traditional mode of ‘being taught’, and not particularly attracted by the possibilities of taking on additional responsibility for their own learning; as Holec (1981) has pointed out, autonomy is not an all-or-nothing aptitude one is born with, but is partly the product of past educational experience and culture, and can thus be acquired and shaped by new experience. Further support can be found for this in the low mean scores for questions 4 and 5, which show that these learners are not on the whole keen to do more such activities in class or to use a corpus again in the future. On the other hand, although the scores are fairly low, they do generally feel they learned something from the work overall (question 6), finding it useful (question 7) and even interesting (question 8). They would be particularly interested to work with a specialist corpus relevant to their chosen careers, in support of Varley’s (2009) finding, but a general corpus had to be chosen given the general nature of the language to be covered in the course.

	Closed questions (5-point Likert scale)
	(strongly) agree
	(strongly) disagree
	meana
	SD

	1. I feel I had enough information to use the corpus.
	22
	0
	4.06
	0.65

	2. I found the corpus work easy.
	24
	7
	3.97
	1.08

	3. I preferred being given instructions to exploring the corpus myself.
	15
	6
	3.51
	0.99

	4. I would like to do more corpus activities in class.
	9
	17
	2.83
	1.13

	5. I think I will use a corpus again in the future.
	8
	14
	2.92
	1.16

	6. I think I learned things through the corpus work.
	12
	12
	3.24
	1.13

	7. I found the corpus work useful.
	12
	11
	3.21
	1.11

	8. I found the corpus work interesting.
	12
	15
	3.12
	1.19

	9. I think a specialist corpus would be useful in my career.
	31
	1
	4.54
	0.70


Table 3. DDL questionnaire results

a: 1=strongly disagree; 2=disagree; 3=neither agree nor disagree; 4=agree; 5=strongly agree

The students were also given the opportunity to comment further at the end of the questionnaire via a series of open questions. Over 90% remembered the key term to find the site used (BYU BNC), showing that those who do wish to use it again should at least be able to find it easily. They found the corpus work particularly useful for usage of specific language items in different contexts and registers (especially spoken vs written), and appreciated that the wealth of information meant that the answers to their questions were likely to be found somewhere there – the difficulty then lying in formulating the appropriate questions and interpreting the results.

The main objection raised was the site itself: three learners claimed they had difficulty with the various functions, while another six found it unreliable. Specifically, the current system of logging in meant they wasted time trying to remember or locate their passwords; the system also blocked after a certain number of queries, a ceiling quickly reached by novice users. The language itself was also the cause of some problems, as seven students considered it to be too abstract or complex, or difficult to interpret due to the truncated nature of the concordances (seven students). The procedures involved were also the source of some frustration: five felt they were simply following the instructions mechanically without really understanding what they were doing or why; five more found the activities too repetitive to sustain interest; three found the procedure too time-consuming and explicitly mentioned that they would have preferred simply to be given the answers directly. Finally, six students claimed they would have preferred to spend the time on completely different activities, namely watching films or chatting – a common response when non-specialist students in higher education in France are asked what they would like to do.

4.2. Learning styles

The graphs in Figure 1 below show the overall spread of scores on the ILS. Although many individuals do have strong preferences on one or another dimension, on the whole the tendencies are slight. Such results are not unexpected: Felder and Spurlin’s (2005: 105) meta-analysis shows “large percentages of students with mild preferences.” They also note that “learning style preferences are expected to influence students’ tendencies to gravitate toward certain fields of study” (p. 108), giving the example of architects who, they suggest, would as a group be particularly Visual, and indeed it is the strongest group preference among these students. 
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Figure 1. ILS results

The students were later given their individual results along with the descriptors and asked to evaluate how accurate they judged them to be on a Likert scale as before; the results are given in Table 4. Overall they rated the descriptions at 3.93 out of 5, generally agreeing with the test results. In the case of the Visual–Verbal dimension this rose to 4.10, the lowest being 3.84 for the Active–Reflective dimension. 

	
	mean
	SD

	Active–Reflective
	3.84
	0.86

	Sensing–Intuitive
	3.90
	0.92

	Visual–Verbal
	4.10
	1.19

	Sequential–Global
	3.90
	0.65


Table 4. ILS results

These profiles may be revealing of the student body as a whole, but what is important is the relationship between the individual’s profile and his or her reactions to the DDL activities. Not all questions directly related to enthusiasm for the approach, so the calculations using Pearson’s product-moment correlation coefficient are based only on the items listed in Table 5. A score close to zero suggests no correlation (the results are purely random); a score close to +1 suggests a perfect positive correlation (high results in one set of data correlate with high results in the other); a score close to –1 suggests a perfect inverse correlation (high results in one set of data correlate with low results in the other). In Table 5, a positive correlation indicates that students with preferences towards the right hand end of the scale are particularly open to DDL (i.e. Reflective, Intuitive, Verbal, Global), while the opposite is true of a negative correlation. 

	Closed questions (5-point Likert scale)
	AR
	SI
	VV
	SG

	I found the corpus work easy.
	0.01
	-0.04
	0.01
	-0.03

	I found the corpus work useful.
	-0.16
	-0.02
	-0.46
	0.19

	I found the corpus work interesting.
	-0.25
	-0.23
	-0.59
	0.27

	I think I learned things through the corpus work.
	-0.19
	-0.25
	-0.51
	0.14

	I would like to do more corpus activities in class.
	0.05
	-0.21
	-0.50
	0.01

	I think I will use a corpus again in the future.
	-0.16
	-0.37
	-0.49
	0.19

	mean
	-0.12
	-0.19
	-0.42
	0.13


Table 5. Correlations between DDL and ILS results

Felder and Spurlin (2005: 105) note that most students have mild preferences in the ILS and that therefore “the researcher would do well to examine only students with moderate or strong preferences.” This can be difficult when few students are involved: in some categories (Reflective, Verbal) there is only a single individual with a strong or moderate preference. But the reasoning can be applied in reverse by contrasting only those who expressed the strongest opinions about the DDL activities: excluding those who averaged between 2.5 and 3.5 on the Likert scales for these six questions conveniently leaves us with nine students who are particularly receptive to the approach, and nine who are particularly unreceptive. The results of this comparison are presented in Table 6, which shows that the receptive students are significantly more likely to have a strong Verbal preference (p<0.005); they are also more likely to be Sensing and Active, although the differences are not significant at the usual levels).

	
	AR
	SI
	VV
	SG

	receptive
	-4.11
	-5.00
	-7.22
	0.56

	unreceptive
	-1.44
	-1.67
	-1.67
	-0.56

	
	p=.212
	p=.077
	p=.003
	p=.502


Table 6. Mean scores on each ILS scale for most and least receptive learners

5. Discussion

5.1. DDL

The learners’ reactions to the DDL approach are not overly enthusiastic, a result which deserves some discussion. Particularly revealing is a comparison with the students at the same college the previous year as reported in Boulton (2010). On that occasion, the students showed considerable enthusiasm for the DDL activities proposed – significantly more so than for traditional activities. As the students in the two experiments had similar profiles and levels of proficiency overall in addition to a comparable spread of learning styles preferences (Boulton 2009c), the contrasting reactions are presumably attributable to the tasks and procedures involved. Two main differences stand out.

Firstly, the earlier study was based on a single encounter with DDL, whereas the second involved 12 sessions over several months. In Johns’ (1997: 103) own experience, “students adapt rapidly to the idea of working from data. It soon becomes normal – neither particularly threatening nor particularly ‘exciting’.” Inevitably there is likely to be a certain ‘novelty value’ inherent in any new activity, especially one involving ICT (Salaberry 2001: 50). This is particularly likely perhaps where students are majoring in other subjects, which are inevitably the focus of their main talents and motivations. Anecdotally, the students in this study have little intrinsic motivation, have not hugely enjoyed their past language-learning experiences, and see English in their syllabus at best as a distraction, at worst an irrelevant waste of time to be endured (also D. Brown 2010). Support for this can be found in the number of learners who requested more video or speaking activities, perceived as more enjoyable, even though they are not directly relevant to the official immediate goal of taking the TOEIC. In such circumstances, they may enjoy the introduction of any novel approach, but lose interest after a while as it becomes part of the routine and assimilated to their negative perceptions of any language class. In the current experiment, the teacher initially noted quite considerable investment on the part of the students during the early DDL sessions, but the enthusiasm seemed to diminish over the duration of the course.

The second major difference between the two experiments is that the first featured paper-based materials, not only in an attempt to control the experimental design, but also because working on paper can be more familiar and reassuring, reducing the cognitive load and thus providing a convenient and time-saving way in to DDL with minimal training, as the author has argued at length elsewhere (Boulton 2009b, 2010, forthcoming). While these students do need to work with quite complex software in other classes, this is not necessarily their favourite aspect of their architecture studies, and they may see their English course as an opportunity to escape the computer – even if they are not perhaps as ‘technophobic’ as those in several other DDL studies (e.g. Seidlhofer 2000; Bernardini 2002; Mukherjee 2004). Despite their enthusiasm for the printed materials, the students had shown comparatively little desire to extend DDL to hands-on computer work: in response to the statement, “I would like to explore an electronic corpus myself instead of through prepared exercises”, only 2 out of 71 strongly agreed, for an overall spread of 30% agreeing and 30% disagreeing, 40% having no opinion. In the light of this, the decision to pursue hands-on work was not taken lightly, although it should be pointed out that their earlier reluctance was before they had had a chance to try DDL on computer, and they were not for the most part actively hostile to the idea.

Another problem may lie in the specific activities involved, which might have been too open-ended for some, too controlled for others. One of the advantages of any kind of problem-solving approach is that it “exploits the learners’ natural tendency to work things out” (Bourke 1996: 14); in the case of DDL, students should ideally become “liberated from teacher-directed learning… The main advantage of the DDL approach is that it encourages students to take responsibility for their language learning” (Lee & Liou 2003: 49). These new roles are not necessarily welcome. In the earlier studies, nearly half thought that hands-on work would be less efficient than being told, and they would risk drawing wrong conclusions. Having tried DDL hands-on in the present study, 45% of the students agreed that they preferred the activities where they were given instructions in preference to exploring the corpus themselves; only 18% disagreed. The implication is that students in this educational context are comfortable with the traditional roles of teacher as knower, learner as recipient of knowledge, roles that are stronger in France than in some other cultures (Hofstede 2006). However, we saw earlier that DDL had been successfully introduced in Taiwan (Lee & Liou 2003; Chan & Liou 2005; Yeh et al. 2007) which the educational culture is even more deductive, so there is every reason to think that new roles can be encouraged at least in a local classroom culture (Seidlhofer 2002: 220).

On the other hand, the instructions for most of the activities were quite explicit, especially towards the start of the course, thus limiting autonomy and learner-centredness. This was partly in anticipation of difficulties given the earlier students’ reticence to explore corpora hands-on, partly inevitable given the limits of the course. Free or “serendipitous” corpus exploration (Bernardini 2000) requires training or previous experience (though see Boulton 2009b), and according to Mukherjee (2006: 14) “it is doubtful… whether this extremely autonomous corpus-based activity can be fruitfully put into practice in the reality of ELT classrooms.” Providing detailed instructions meant that the learners could tackle relevant questions immediately, in the process ‘learning by doing’ and gaining the experience necessary for more autonomous work later on should they so wish. Nevertheless, there was little room for initiative in deciding what to explore and how, and the questionnaire responses show that for some learners, the specific tasks involved were perceived as too mechanical and repetitive – a frequent objection in early stages (Chambers 2005: 120). This was not a problem in the earlier study, but excessive guidance could reduce the appeal over a prolonged period.

5.2. Learning styles

The relative lack of enthusiasm may be notable, but is a side issue to the main research question here, namely whether there is a connection between the learners’ reactions and their learning styles. In support of the preliminary findings reported in Boulton (2009c), the results here show that the most Visual learners have a greater preference for DDL with a relatively strong average correlation of –0.42. Even though most of these architecture students do have a Visual preference, the implication is that whatever the overall spread, the more Visual the preference, the more responsive learners are likely to be to DDL. This tendency becomes clearer if we ignore those participants who were most ambivalent to the approach and consider only those with the strongest reactions for or against. As can be seen from Table 6 above, the receptive learners are significantly more likely (p<0.005) to be Visual (–7.22) than the unreceptive ones (–1.67). Given the essentially ‘verbal’ nature of language and language learning, it seems that DDL can appeal to those who do not have the typically Verbal preference of language learners who are successful in traditional courses (Felder & Henriques 1995: 24). While the other differences do not reach the usual levels of significance, the receptive learners are also likely to be score higher on the Sensing, Active and Sequential scales.

The results of this experiment may provide an initial insight into why some learners seem to take to DDL more quickly than others (cf. Kaszubski’s [2008] “adopters” and “refusers”). Nonetheless, they should not be overstated, as it is difficult to draw an unambiguous profile. This in itself is also interesting, as it would seem to imply that a DDL approach can appeal to learners with quite different styles, at least on the scales in the ILS. If further research were to confirm this (perhaps using other instruments with different dimensions, especially inductive–deductive), then the original hypothesis would have to be abandoned in its strong form. In that case, we would have to look elsewhere for additional or alternative explanations of why DDL appeals to some learners and not others, and for the variation inherent in quantitative studies of the effects of DDL on learning outcomes.

Yoon (2008: 45) provides one possible avenue, concluding from his longitudinal experiment that “a wide variety of individual experiences and learning contexts were involved in deciding the level of the students’ willingness and their degree of success in using corpora.” This seems plausible for learners who do have differing past experiences, but is unlikely to be a major factor with learners such as in this experiment, as they come from broadly similar educational backgrounds and have broadly comparable levels of language ability. However, it is possible that their reactions could be related to aptitude for language learning rather than level per se. A more promising explanation might lie within the field of motivation studies. Indeed, Chambers (2005: 119) suggests that “differences in motivation or learning styles may explain the considerable variation in the success of the activity.”

6. Conclusion

This study reports some correlation between learners’ receptivity to data-driven learning and their learning style preferences; most notably, DDL seems to appeal to those with the strongest Visual preference. Turning the results around may tell us something about how these learners perceive the form of DDL they experienced here: especially as a visual rather than a verbal activity, but also as problem-solving that requires a good memory for careful and practical work, experimentation and collaboration, and less about abstractions or creativity, amongst other things.

Such findings should help teachers to adapt DDL to specific cultural or educational contexts, or to implement it in different ways for different individual learners. It has become part of the educational dogma that an aligned approach where learners’ preferences are taken into consideration ‘works best’ (White 2008) – especially for language learning (Felder & Henriques 1995: 28), and specifically for DDL (Lewis 2006). Indeed, teachers who make no allowance for learning styles “may end up with disillusioned students whose unrealistic expectations are not met” (A. Brown 2009: 56). Of course, this does not mean that teachers should simply give learners what they say they want: it is necessary to sensitise learners to their own styles and preferences, and explain the rationale behind activities which may be beneficial if not popular. Furthermore, “students… should have at least some exposure to those methods to develop a full range of learning skills and strategies” (Felder & Henriques 1995: 23), since:

the optimal teaching style is a balanced one in which all students are sometimes taught in a manner that matches their learning style preferences, so they are not too uncomfortable to learn effectively, and sometimes in the opposite manner, so they are forced to stretch and grow in directions they might be inclined to avoid if given the option. (Felder & Spurlin 2005: 105)

As the correlations with the dimensions on this learning styles instrument are generally fairly modest, this suggests that DDL should be accessible to learners with a variety of different preferences. In any case, it should go without saying that alignment alone is not sufficient. In a wide-ranging review of individual differences in language learning, Ehrman et al. (2003: 321) find a consensus on a number of key ingredients for successful language learners, including “positive attitudes toward learning, a need for achievement, and intrinsic motivation”, and “desire both social relatedness and self-direction or autonomy.” Where these ingredients are missing, exceptional achievement is unlikely. The learners in this study are not particularly receptive to DDL, but then they do not seem to be particularly motivated for language learning as a whole. DDL is certainly no panacea, but then nor is any other approach or technology. “Indeed, a healthy dose of skepticism about the pedagogical effectiveness of many current technological tools appears to be well justified if one considers the perhaps overly enthusiastic reaction to previous technological breakthroughs” (Salaberry 2001: 52).

The introduction to corpus consultation should allow these learners access to the relevant tools and procedures if and when the real-world need arises, especially in their future careers. Short 10 to 20-minute sessions at the end of 12 classes would not seem to be an excessive demand. DDL is not an all-or-nothing approach, and it may be as well to combine controlled and free activities (Somogyi 1996); in particular, it has frequently been pointed out that a controlled approach may be useful as a way in to DDL (e.g. Cresswell 2007: 283; Boulton forthcoming), even though it does not exploit DDL to the full. 

To clarify a number of further issues raised in this paper, it is our intention to continue researching DDL with future intakes of students in the same college. In particular, it would be interesting to compare two groups using hands-on corpus consultation or prepared, paper-based DDL materials, looking at both learning outcomes and learner feedback over time, and comparing the results with learning styles and motivational analysis. The relative merits of DDL activities hands-on or using prepared, paper-based materials have often been discussed (e.g. Boulton 2010, forthcoming), but never directly compared with comparable populations. 
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Appendix A. Notes available to students throughout the course

· Google for BYU BNC and open the first site (http://corpus.byu.edu/bnc).

· If at any time you are asked to register, quickly complete the form and a login/password will immediately be sent to your email address. Keep a note of this for use in every class.
· If you start a completely new search, you may need to click on reset.

· For a random selection, click on SAMPLE: 100 ENTRIES.

BASIC COMMANDS (see “query syntax”):

	* 

word *

* word

word * word

word * * word
	(blank either side) any word, e.g.

· word of, word processor

· my word, last word

· word for word, word by word

· word and the word, word length and word

	*

word*

*word

wo*d
	(attached) any group of letters, e.g.

· words, wordless

· byword, password

· word, would

	
	

	?

word?

wo?d

?word
	represents any single letter, e.g.

· words, wordy

· word, wood

· sword, xword

	POS LIST 

word [nn*]

word.[nn*]

[word]
	you can choose the Part Of Speech, e.g.

· all the nouns following your word;

· your word is a noun;

· all the different forms of your word (eg take, takes, taking, took, taken)

	CONTEXT 
	shows words which occur left or right of the word (you can choose)

	CHART 
	compares different “registers”; you can click on one and see more detail

	SECTION
	you can choose to look only at a macro-register (eg speech), or a micro-register (eg conversational speech); you can also compare two registers

	COMPARE WORDS 
	you really want me to tell you?!


Appendix B. Examples of corpus consultation conducted in class
RESPONSABLE

a) Enter this word; if you get no answers, think why this may be.

b) What preposition follows “responsible”?

c) What verb(s) are frequently found before “responsible”? What part of speech is “responsible” usually likely to be?

d) Can “responsible” be a noun in English? Type in responsibles; what does this suggest? To check, go back to responsible, click on pos list and select noun all; make sure the search query is then responsible.[nn*] (a full stop but no space between the search term and the POS tag).

PERSON / PEOPLE

a) What is the usual plural of “person”?

b) Conduct 3 searches, for person, then persons, then people. What do the frequencies suggest?

c) Reset, then select compare words. Type persons in the first box, people in the second. The results show words that frequently co-occur with each. What does this tell you about everyday uses of the two words?

d) Reset, then select chart, and conduct 2 searches, for people then persons. The results show different registers where each word occurs more frequently. Are the two words interchangeable in all circumstances?

REPAIR / FIX / OVERHAUL

a) Are these synonymous? Type in [repair] (the square brackets will search for all forms – “repair” / “repairs” / “repairing” / “repaired”), and note the frequency; do the same for [fix] and [overhaul]. Which are most useful to learn?

b) Click on chart, type in repair, then click on pos list and select verb all; make sure the search query is then repair.[v*] (a full stop but no space between the search term and the pos tag); repeat for fix.[v*]. Which word is more formal?

c) Do the same for overhaul.[v*]. What does this tell you?

d) Reset, then select compare words; type repair.[v*] in the first box and fix.[v*] in the second; click on pos list and choose noun.all (make sure [nn*] goes into the context box); choose 0L and 4R. The results will show all the nouns which occur after “repair” and “fix” as verbs. What does this tell you about the types of things you can repair or fix? Can both always be translated by réparer in French?

e) Reset, then select compare words; type repair in the first box and overhaul in the second – don’t change anything else. What does this tell you?

DANS UN PREMIER TEMPS…

a) How would you translate this as a way to structure a presentation?

b) Search only in academic for in a first time; what do you notice? 

c) What about first time? What word often occurs to the left of it?

d) Based on this, now try in the first time; is it any better?

e) If the French expression is used to structure a presentation, perhaps an equivalent might be dans une première partie. Do you get any results if you translate this word for word?

f) What if we combine what we’ve found so far and try in the first part? To confirm the results, search for in the second part; in the final part; in the last part.

g) What are your conclusions from all this?

A MILLION $$$$$ HOUSE

a) Is it “million dollar” or “million dollars”? Check both; do you find any differences in meaning or use?

b) Is it the same for other nouns? Try million [nn*].

HUNDRED(S) (OF)

a) Is it possible to have a number with a plural (e.g. “hundreds”)? Try the news section for hundred and hundreds. Is either followed by “of”? What do you conclude?

b) Compare with thousand, million, billion; then ten and dozen. Any differences? How would you translate each in French?

PASSIVES

a) Search only in news for is said; how would you translate this in French?

b) What structure(s) typically follow it?

c) What would you call “is said”: present continuous, present perfect, present passive, present simple?

d) Try for the following verbs (“be” + past participle); do they all exhibit the same usage? Which are the most frequent? “believe”, “expect”, “know”, “report”, “suppose”, “think”.

EACH AND EVERY

a) Does either of these take a plural? Look at the nouns that follow, using each [nn*] and every [nn*].

b) Is there a difference in meaning or use? Select compare words for each with 1L / 0R and 1R / 0L (in news).

ALONE / LONELY

a) Select compare words and type alone in the first box, lonely in the second. Are they synonyms, or is there a difference? Click on some of the uses to check your intuitions.

b) If you click on the first hit for “lonely”, you should notice the pattern “* and lonely” or “lonely and *”. Reset, and search for both of these. What types of adjectives do you find? How do these compare if you do the same search with alone?
















� Hafner and Candlin (2007) also talk of “adopters” and “non-adopters”.


� Test of English for International Communication. Can-do levels table available at: http://www.uk.toeic.eu/index.php?id=2760.


� Davies, M. 2004. BYU-BNC: The British National Corpus. Available at: http://corpus.byu.edu/bnc.


� Chapter 3: “How to teach grammar from rules”; chapter 4: “How to teach grammar from examples”.
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