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Introduction

Corpus research has been immensely useful in applied linguistics in numerous ways.  It has allowed the compilation of dictionaries which better represent the way words are used, and all of the major international ESL dictionaries are now corpus-based.  Corpora have been consulted to provide descriptive rather than prescriptive grammars of English (Biber et al., 1999; DeCarrico and Larsen-Freeman, 2002; Carter and McCarthy, in press).  Corpus analysis has also done much to increase our understanding of the phenomenon that, in English (and perhaps most/all languages?), speakers tend to use the same clusters of words over and over again (e.g. Sinclair, 1991; Cowie, 1998; Moon, 1998).  This is no marginal phenomenon, with Erman and Warren (2000) calculating that word clusters of various types constituted 58.6% of the spoken English discourse they analyzed and 52.3% of the written discourse.  These recurrent clusters of words range from strings that intuitively appear to be single units (idioms, proverbs: a stitch in time saves nine) through strings which are used to realize functional language use (would you please…[requesting]) to strings which are recurrent in a corpus, but which do not intuitively seem to be 'whole units', such as many of the 'lexical bundles' identified by Biber et al. (in addition to the, in the number of).  

At the same time, scholars working in the areas of psycholinguistics and language acquisition have focused on the same phenomenon.  These clusters of words appear as an important feature of both first (e.g. Vihman, 1982; Peters, 1983; Pine and Lieven, 1993) and second (e.g. Hakuta, 1976; Wong Fillmore, 1976; Ellis, 2003) language acquisition.  The explanation offered by Pawley and Syder (1983) about why these word clusters appear to hold such a prominent place in language usage has found general acceptance and in essence states that the mind stores useful word clusters as preformulated holistic units which can be more easily retrieved and processed than the same word sequences if they were generated through the use of syntax and vocabulary.  Since these 'formulaic sequences' are already 'prepackaged' in the memory, they are easier to process, and allow the language user to be more fluent while at the same time freeing up cognitive resources for other language processes. (See Schmitt and Carter, this volume, for a more detailed background on formulaic language and its acquisition.)     

The corpus and psycholinguistic/acquisition approaches complement each other, and indeed there are clear links between the two modes of research.  In particular, psycholinguistic studies often draw upon corpus data to select and control target lexical items (e.g. Underwood, Schmitt, and Galpin, this volume).  It is not unnatural then to assume that the data drawn from corpus analyses reflects the psycholinguistic reality of how language is processed and produced.  After all, nearly all corpora are compiled from authentic language of various types, which real people have produced.  In some cases, corpus evidence can be directly interpreted as reflecting the true underlying mental state of the people contributing to the corpus.  For example, in L1 research, a corpus of a young child's utterances can accurately reflect the productive vocabulary of that child.  But in other cases, the link is not so straightforward.  An example of this is the unspoken assumption many people seem to have that recurrent clusters identified by corpus analysis are also stored as holistic formulaic sequences in the mind.  Intuitively, this seems reasonable for clusters which are somehow 'self-contained', like idioms, but we suspect most people would be much more unsure about lexical bundles like in a variety of.  To our knowledge, this assumption has never been empirically put to the test, and so the extent to which recurrent clusters are psycholinguistically valid in terms of holistic storage is an open question.

This study will use research methodologies from both approaches to seek enlightenment on this issue.  Corpus analysis will be used to identify a number of target recurrent clusters, which will then be embedded in a psycholinguistic language task that can provide insights into whether they are stored holistically or not.  To pursue this line of enquiry, we must make a distinction between word strings which come from corpus analysis (but which may or may not be stored holistically in the mind) and word strings which are stored in the mind as whole units (but which may or may not be identifiable through corpus analysis).  We shall use the term recurrent clusters to refer to the first type of word string and formulaic sequence (Wray, 2002) to refer to the latter.  Thus the term recurrent clusters is solely corpus-based, and carries no psycholinguistic assumptions.

Methodology

Selection of the Target Recurrent Strings

As the purpose of this study is to assess the psycholinguistic validity of recurrent clusters extracted from corpus analysis, the initial step was to create a list of corpus-derived clusters.  We turned to the literature and extracted recurrent clusters identified in two of the best-known publications on the topic.  First, we consulted the section on formulaic language (Chapter 13) in the Longman Grammar of Spoken and Written English (Biber, et al., 1999), and derived a list of 97 three-word and four-word clusters.  Then we extracted 59 clusters from Lexical Phrases and Language Teaching (Nattinger and DeCarrico, 1992).   We then took words from Hyland's (2000) list which are used to express doubt and certainty (e.g. clearly and approximately) and which are used as discourse markers (e.g. therefore and finally) and submitted them to a corpus analysis to see if they formed the core of a formulaic sequence (clearly the best).  If so, they were added to our candidate list.  Once the list of candidate formulaic sequences was compiled, we determined how frequently they occurred in each of three corpora.  Frequency figures from the British National Corpus (BNC) gave an indication of how often the sequences occurred in general English, figures from the CANCODE corpus indicated how frequent they were in spoken discourse, and figures from the MICASE corpus showed their frequency in academic spoken discourse.  Based on these frequency figures, we were able to identify the formulaic sequence candidates with the highest frequencies in written, spoken, and academic contexts. 

From this list we selected target recurrent clusters which varied along a number of attributes, including length, frequency, transparency of meaning, and type of cluster.  The length of the clusters ranged from two words to six.  The most frequent cluster (you know) occurred 42,477 (427.8 per million running words) times in the BNC and the least frequent (to make a long story short) twice, with the majority of clusters falling within a band of 100-1600 occurrences, 1-16 p.m.).  The clusters ranged in frequency in the CANCODE from 0-669 occurrences (0-133.8 p.m.).  We chose some clusters which are relatively 'self-contained', expressing readily-accessible meanings that do not need additional context in order to be understood.  For example, Go away is often used as a brusque phrase indicating that a person should leave.  Some of the selected clusters are closely connected with functional language use; for instance, to make a long story short realizes the function of coming directly to the conclusion or punchline of a story or anecdote. Other selected clusters do not have this transparency of meaning or function, and have often been referred to as 'sentence stems' or sentence builders' (Granger, 1998).  Examples of these include what I want to and is one of the most.  Finally, since the main purpose of the study was to explore whether corpus-derived clusters are also stored as holistic units, we wished to have a range of clusters which varied according to our intuitions about whether they were likely to be stored as formulaic sequences or not.  Thus we wanted some clusters which seemed likely to be stored holistically by proficient speakers (as a matter of fact) and some which were quite questionable in this regard (in the number of).  After balancing all of the above issues, 25 recurrent clusters were chosen for the study:

aim of this study

as a consequence of

as a matter of fact

as shown in figure

for example

from the point of view

go away

I don't know what to do

I see what you 

in a variety of

in addition to the

in the middle of the

in the number of

in the same way as

is one of the most

it was going to

it's not too bad

night and day

on and off

something like that

to give you an example

to make a long story short 

what I want to

you know

you've got to have

Developing the Instrument and Dictation Methodology
Once the target recurrent clusters were selected, we needed to find a methodology which could indicate whether these clusters were stored holistically or not.  Such a measurement is physiologically impossible, so any such measurement must inevitably be indirect.  We took our cue from the field of second language measurement, where dictation tests are used as measures of integrated language ability (e.g. Bailey, 1998; Fountain and Nation, 2000).  The basic idea is that if the stretches ('bursts') of dictation are long enough, it overloads working memory, and the person is forced to reconstruct the content of the dictation burst via their language resources, rather than just repeating the dictation back from rote memory.  One of those language resources is the inventory of formulaic sequences stored in memory. The object of the dictation task is to reproduce the bursts as closely to the original stimuli as possible, and so if the formulaic sequences were available for use, we presume there is a high likelihood that they would be produced as part of the participants' responses.  

Of course, if a participant reproduces a cluster correctly, this in itself does not mean that the cluster was stored as a formulaic sequence; it could have been generated via syntactic rules and lexical knowledge of the component words.  This is particularly true if the dictation task requires written responses, with minimal time pressure on a participant's cognitive resources.  To overcome this problem, we chose to use an oral-response task, where the participant repeated the dictation into a tape recorder.  We did this for two reasons.  First, it served to put an element of time pressure on the participants, which should lead to a preference for the presumably quicker route of retrieving a formulaic sequence (if it is stored and available), rather than creating it from scratch.  More importantly, it has been noted that formulaic sequences are typically articulated in a fluent manner (e.g. van Lancker, Canter, and Terbeek, 1981), with a 'normal' intonation contour, that is, with a natural pitch, stress, and juncture profile.  This has been accepted as one of the criteria of formulaticity (e.g. Pawley and Syder, 1983; Peters, 1983), and any deviation from this profile (e.g. a hesitation between words within a cluster: as a matter (1 second pause) of fact) suggests that the cluster is not stored holistically (although note that other explanations are possible: see Rosenberg, 1977).  Thus, although it is admittedly not a direct measure of holistic storage, in this study we take fluently-articulated reproduction of the recurrent clusters embedded in the dictation contexts as evidence that they are likely to be holistically-stored formulaic sequences.  

In order to use the dictation methodology, we needed to place the target recurrent clusters into discourse.  It was felt desirable to have the dictation bursts form a coherent text, rather than be a series of unrelated bursts, and so the 25 clusters were embedded into a story about a hitchhiker.  The story was controlled for low frequency vocabulary and more complex syntax to the extent that was possible without making it sound unnatural.  

We piloted the story several times, both to refine the story itself, and to fine-tune the dictation procedure.  We experimented with different lengths of burst (9-36 words) and whether having a long or short pause after the dictation burst made a difference in the participants' responses (it didn't).  The dictation task seemed viable, but suffered from one critical problem: the native-speaker pilot participants proved amazing good at it.  Even with bursts approaching 36 words, the natives were able to repeat them back virtually verbatim.  Although the nonnative pilot participants were sufficiently challenged by the dictation task, we wanted a task which we could use with both nonnative and native participants.  Clearly it was not feasible to increase the burst length further and expect the nonnatives to do the task, as they were already struggling with the medium-length bursts. It was therefore necessary to insert an extra task which would pressure the natives' cognitive resources, because we needed them to reconstruct the language bursts rather than just repeat them from memory.  The dual performance task we settled upon was a basic addition task, where natives did a calculation (e.g. 52 + 29 = ?) before they repeated back the dictation burst.  This dual performance task required additional piloting to come to an appropriate level of difficulty for the addition calculations, although the final task was still found somewhat challenging by some native speakers.  With this dual performance task, we were able to cut the length of the bursts to around 20-24 words for the native speakers.  This length proved appropriate for the nonnatives as well, since they were not required to do the dual performance task.  

In some psychological experiments, placement of the target in the stimulus is important, as there is sometimes an advantage for targets placed towards the beginning or end.  To confirm that this was not a confounding factor in this study, a Pearson correlation analysis was run on the eventual main study data between the participant performance and placement of the recurrent clusters in the dictation bursts (towards the beginning, middle, or end of burst).  There was no significant correlation for either the native speakers (p=.952) or the nonnatives (p=.409).  Thus the performance scores do not appear to be affected by where the clusters appeared in the burst. 

After the piloting process, the final version of the story had 39 bursts in total, with 25 bursts containing target clusters.  The discrepancy is due to the necessity of including several non-cluster-bearing bursts in order to keep the story coherent.  See the appendix for the final dictation bursts and their related dual performance tasks.  

Procedure

The story was recorded onto a master tape, with 30-second pauses between bursts to allow for task completion but under a time constraint (the pilot showed that the anticipated 20 seconds was not long enough for either participant set to successfully complete their tasks).  

The participants were divided into groups of up to 18 (the capacity of language laboratory) with native and non-native participants in separate groups to accommodate the difference in task type for the native speakers.  

At the beginning of the session the basic task was outlined to the participants.  This included a brief explanation of the text for the native speakers and a more detailed recounting of it for the non-native speakers, to facilitate the recall of the linguistic content of each burst without the added cognitive load involved in the comprehension of various propositions and topic shifts inherent in the narrative’s structure. In addition, during the non-native speaker sessions, pronunciation issues were pre-empted in relation to certain proper nouns within the story (Cosmopolitan/Sheffield/Australia), following problems encountered during the piloting stage, where participants spent so long attempting to pronounce these words correctly that the time allotted for the repetition of the burst expired. For the native speakers, there was also the explanation of the addition task, which had to be carried out after hearing each burst of the story.  The sequence of the dual performance task involved the participants listening to each burst which was then followed by a visual stimulus for the addition task.  Reading the two numbers from a card displayed immediately after hearing the burst, the participants did the sum mentally and then recorded the answer onto the tape before attempting to reconstruct the burst. The task proved fairly challenging for several of the participants, some of whom resorted to approximating the answer after a short period.  Although all the sums required a degree of ‘carrying over’ to make then more challenging, some seemed to cause fewer problems than others (e.g. Burst 10: 7 + 17 or Burst 14: 9 + 14 presented fewer problems than Burst 23: 28 + 45 or Burst 33: 37 + 85).  For all of the participants, it appears that the demands of the extra processing occupied their working memory for sufficient time to force recourse to linguistic resources (as discussed earlier) to enable reconstruction of the story bursts and to avoid simple repetition.  In addition, four of the native participants were given the dictation task without the dual performance task, in order to compare the above non-rote performances to a condition where memory resources were not put under pressure (control condition).

Finally, technical points related to the recording procedure were covered.  The recording process was controlled by the researcher from the master console in the language laboratory. The participants had no control over the recording, except to adjust the volume if necessary.  They were not able to rewind to listen to bursts again or to rerecord their contribution.

Each participant was recorded onto an individual tape, alongside the ‘guide track’ of the original story, which allowed for ease of comparison during transcription.  The transcription itself noted participant performance in terms of both lexico-grammatical accuracy (including changes, additions to and omissions from the original text) and prosodic features related to fluency (i.e. intonation, hesitations, pausing, false starts, stumbles or repetitions).

The analysis of the data was carried out both quantitatively and qualitatively.  To quantify the participants' performance, we devised a three-part scoring system: a) reproduction of a recurrent cluster fully intact in terms of lexis and intonation contour = 2 points, b) attempted reproduction of a cluster, but with missing/other lexis and/or a not fully intact intonation contour = 1 point, and c) reproduction of a recurrent cluster was completely missing from the participant's response = 0 points.  For each recurrent cluster, we also noted the number of participants falling into each of the above performance categories.  For the qualitative analysis, we examined the responses for each cluster, giving special attention to Category B, because from our pilot experience, the incorrect' responses often gave the best insights into how the clusters were being processed. 

Participants

The participants consisted of two groups: 34 native speakers (4 male/30 female) and 45 non-native speakers (12 male/33 female).  All the participants, both native and non-native were taken from within the university community. All of the natives were undergraduates at the University of Nottingham except for two postgraduates.  The non-natives were a mixture of international postgraduates and visiting scholars at the university.  Over half of the non-natives spoke Chinese as their L1 (21 visiting Chinese teachers of English, 1 visiting scholar, 2 undergraduates, and 7 postgraduates including 2 from Taiwan), while the rest spoke a variety of mother tongues, including German (4), Spanish (3), French, (2), Flemish, Japanese, Korean, Malay, Akan, and Arabic (1 each).  While seemingly heavily biased in terms of numbers of Asian L1 speakers, this is in fact representative of the non-native student population at the university which is dominated by such students. 

Results and Discussion

Quantitative Analysis

How well were the recurrent clusters reproduced overall? – Native speakers

The first thing to note in our analysis is that the meaning of the non-cluster text was nearly always reproduced faithfully, therefore the memory task was not so difficult as to inhibit the retention of the semantic content of the bursts.  The question is thus whether the form used to instantiate this meaning consisted of the target recurrent clusters.  The results show that the various clusters elicited a variety of response behavior.  The overall performance mean using our scoring system (see above) was 1.344, clearly indicating that not all of the clusters were reproduced in a manner which would suggest they were holistically stored in the mind (see Table 1).  The clusters at the low end of the range were below 1.00, suggesting that they are either not stored as single units, or that they are stored but for some reason were not available in this dictation task.  At the other end of the range, a number of clusters are at or above 1.60, which indicates that most of the participants were reproducing the clusters accurately, implying that they may well be formulaic sequences.  The clusters with scores in the middle of the range are more difficult to interpret, although the following analysis will have more to say about these.  Based on mean scores, it seems that the recurrent clusters are not a homogeneous set, with the natives varying widely in how well they were able to reproduce clusters.   

***Table 1 about here ***

Perhaps a better type of evidence is the number of natives who reproduced the clusters correctly, the number who reproduced them incorrectly or disfluently, and the number who did not produce them at all.  Some clusters were reproduced intact by almost all of the participants (e.g. go away, I don't know what to do), while others were reproduced intact by almost no participants (e.g. in the same way as, aim of this study).  This data supports the observations made in the above paragraph.  Moreover, the response category can be more illuminating about the midrange scores than the mean score.  Although the mean scores of two clusters might be similar, this might hide quite different response behavior by the participants.  Let us consider for example and in a variety of.  For example has a mean score of 1.20, with 18 natives reproducing it intact and 12 not producing it at all.  Crucially, there were no participants who attempted it, but produced some other form (or articulated it disfluently), which would give the clearest indication of the cluster not being stored holistically.  Conversely, even though in a variety of had a higher mean score, it was reproduced intact by only 15 natives, with 11 participants producing a variation of the cluster.  Because a large number of natives did not produce the cluster intact, but some word string which was similar, it seems unlikely that this recurrent cluster is a formulaic sequence for most natives.      

In fact, the 'Partially Incorrect' category is probably the most telling in this study.  We argue that clusters which were produced intact provide evidence that those clusters were easily accessible and thus may well be stored as wholes.  This depends on the argument that holistically-stored lexical items are more easily deployed than strings produced through syntactic construction. This has often been asserted (e.g. Pawley and Syder, 1983), but it must be admitted that the underlying mechanisms are not well understood.  Similarly, if clusters were not produced intact, when the dictation task was to reproduce them exactly, this indicates that they were not readily available, which would argue against their being stored in the lexicon.  But just because a cluster was not produced does not give direct evidence that it was not stored in the lexicon.  For instance, it could have been 'blocked' for some unknown reason.  On the other hand, clusters which were attempted, but not reproduced intact, give the clearest indication that those clusters were somehow not prominent in the mind, because if they were, they should have been reproduced intact when the participant was engaging with that part of the stimulus.  In other words, we know that the participant was producing word strings similar to the cluster, and with the same semantic content, but not actually reproducing the cluster in the dictation.  If the cluster was a formulaic sequence, we assume that in most cases it would be reproduced intact.  

Looking at the recurrent clusters in terms of the number of participants reproducing them partially incorrectly or disfluently, we again find a range.  For some clusters this happens not at all or very little (e.g. go away, for example, is one of the most), further enhancing the evidence for their formulaic sequence status.  For other clusters, it happens with a majority of the participants (e.g. I see what you mean, as shown in figure, aim of this study), supporting the argument that they are unlikely to be stored holistically in the mind. Again the mid-range clusters are less clear to interpret, but it must be questionable whether any cluster with a substantial number of participants falling into this category are formulaic sequences, although it is impossible to state how substantial the percentage needs to be to disqualify a sequence.  

The above results were for native speakers when they were carrying out the dual performance task designed to overload their ability to repeat back the dictation bursts in a rote manner.  As expected, the four control condition native participants performed much better than the non-rote participants (19 clusters were reproduced intact by three or four of the natives), but this tells us little about lexical storage because the clusters could easily have been reproduced by rote.  The interesting data lies in the 'Partially Known' and 'Not Produced' categories.  Even where there was no pressure on memory (at least in terms of the dual performance task), two to three of these natives either did not produce or produced another form of the following recurrent clusters: in the same way as, I see what you, as shown in figure, and aim of this study.  Whereas piloting showed that natives are very good at doing this dictation task (which is why we needed the dual performance task in the first place), it is telling that these four clusters were poorly reproduced.  The fact that even these natives, with their memory unhindered, did not reproduce these particular clusters well seems to argue for the conclusion that the clusters do not hold any of the advantages ascribed to being formulaic sequences.  Thus we have addition evidence for the argument that not all recurrent clusters are holistically stored.

In sum, these results suggest that not all recurrent clusters identified on the basis of corpus analysis are psycholinguistically valid, that is, stored as holistic units in the minds of proficient speakers.  Recurrent clusters vary, with some highly likely to be formulaic sequences on the basis of this evidence, but others quite unlikely to be holistically stored. There is also a number of clusters which are 'in the middle', exhibiting mixed evidence.  One way to interpret these results is that recurrent clusters fall on a cline of probability as to whether proficient speakers will have them stored as formulaic sequences.  On one end, some clusters have a high probability of being holistically stored by most speakers, while at the other, some clusters likely to be stored in this way by very few if any speakers.  In the middle we would expect to find clusters that some speakers have stored as formulaic sequences, but not others.  In other words, it is idiosyncratic to the individual speaker whether they have stored these clusters or not.  Every person has their own unique idiolect made up of their personal repertoire of language, and as part of that idiolect, it seems reasonable to assume that they will also have their own unique store of formulaic sequences based on their own experience and language exposure.  This 'formulalect' or 'phrasalect' would include most of the formulaic sequences which the average member of a speech community stored holistically, but also a number of formulaic sequences which were not so typically stored by other speech community members.  People will obviously vary in their levels of fluency and powers of expression depending on the topic and discourse situation, and this may well be substantially dependent upon one's 'phrasalect' given the close connection of formulaic language with fluent and appropriate language use.  Thus, the bottom line is that just as a person's mental lexicon contains a unique inventory of words, it is likely to also contain a unique inventory of formulaic sequences.

The effect of recurrent cluster attributes on dictation performance

We have argued that not all recurrent clusters are also formulaic sequences.  But if some are and some are not, are there any attributes of the clusters themselves which might affect whether they are taken into the mind and stored as wholes?  We explored three features: frequency of the cluster, length of the cluster, and the transparency of clusters' meaning/function.

Frequency of occurrence is a key attribute in corpus analysis, and one might speculate that the most frequent clusters would be more likely to be stored as formulaic sequences, and so be connected with higher performance scores on the dictation test.  We find this is not the case: a Pearson correlation test indicated no reliable relationship between frequency of occurrence in the BNC and native performance on the dictation task (p=.315).  Likewise, there was no relationship between frequency of occurrence in the CANCODE and native performance on the dictation test (p=.961).  Thus, frequency of occurrence does not seem closely related to whether a cluster is stored in the mind as a whole or not.  Furthermore, there was no significant correlation between length of cluster and mean performance score (p=.839).  

We next looked at the meaning and function of the target recurrent clusters.  It seems possible to discern a trend of the clusters with higher performance scores being relatively transparent in terms of meaning (go away, I don't know what to do) or function (to make a long story short).  Likewise, most of the clusters with lower performance scores appear to be sentence stems (in the same way as, aim of this study).  However, this trend is far from clear, as some of the clusters with higher scores are sentence stems (is one of the most, it was going to).  After dividing the recurrent clusters into (admittedly somewhat subjective) categories of sentence stem vs. semantically- or functionally-transparent clusters, a point-biserial correlation came out at .267.  Although this figure is modest, the factor of semantic/functional transparency at least does have a stronger relationship with the performance scores than frequency or length. On the basis of this, we would tentatively suggest that semantic and functional transparency does have a role to play in determining whether a recurrent cluster becomes stored in the mind.  This sounds intuitively plausible, but any stronger conclusion must await further evidence.

Nonnative speaker performance on the dictation task

Because native speakers are assumed to know their L1 well, and have a large inventory of formulaic sequences, their results gave an indication of the likelihood that recurrent clusters are also formulaic sequences in a proficient speaker's mind.  However, such assumptions cannot be made about nonnative learners; in fact most research indicates that nonnatives often have relatively weak mastery over formulaic language, resulting in under-use (Dagut and Laufer, 1985), overuse (Granger, 1998; de Cock, 2000), or misuse (Yorio, 1989; Howarth, 1998), which can lead to inappropriate or awkward language.  What can the nonnative results tell us about recurrent sequences, formulaic sequences, and second language learners?

The native speakers scored only strongly enough to argue for holistic storage for a minority of the target recurrent clusters.  We would expect the nonnatives to have even lower scores overall, and this is exactly what we find (Table 2).  Where the mean of the native performance scores was 1.344, the nonnative mean was only .902.  Most of the performance scores were under 1.10, with the highest score only 1.489.   Looking at the three performance categories, we find that only four clusters were reproduced intact by half or more of the nonnatives (as a matter of fact, in the middle of the, you know, on and off), with the percentage of nonnatives performing in the category 'Produced Correctly' roughly half that of the natives.  Conversely, the vast majority of nonnative performances fell into the 'Partially Incorrect or Disfluent' or 'Did not Produce' categories.  Overall, the nonnatives did not reproduce the target clusters very well.  This supports the general observation that nonnatives have difficulty with mastery of formulaic language, and also suggests that they have relatively few formulaic sequences stored in their minds ready to be used in fluent and appropriate language use.  At the very least, the recurrent clusters in this task did not seem very salient for the nonnatives.  

With limited memory capacity in their L2 and language competence which inevitably had some limitations, the nonnative participants seemed to 'latch onto' key content words and then try to reproduce the dictation language around them.  They did not seem to have the recurrent clusters available as formulaic sequences, and so tried to generate a sensible reconstruction based on these key words.  This is reflected in the relatively high number of participants falling into the 'Partially Incorrect or Disfluent' category, where elements of a target cluster (usually one or two words) were reproduced, but in a form quite different from the cluster.

The possible exceptions to this are the clusters as a matter of fact, in the middle of the, and you know.  It could be argued that the nonnative performance was strong enough to suggest that these are formulaic sequences for most of the nonnatives, but even with these best-performed clusters, the total performance is not nearly as conclusive as the native data.  It is probably safest to conclude that these three clusters are among the best mastered by the nonnatives, but not construe that they are necessarily stored holistically.  

In the native speaker data, we found no correlation between frequency and performance score, or length and performance score, but did find a modest correlation between transparency of meaning/function and performance score.  With the nonnatives, there was no significant correlations between performance on the dictation task and the factors of frequency (BNC: p=.568, CANCODE: p=.226) or length (p=.666).  When the recurrent clusters were divided between semantically or functionally-transparent clusters vs. sentence stems, the point-biserial correlation came out at .476, which is considerably higher than for the native speakers.  The natives' performance suggests that some, though certainly not all, recurrent clusters were likely to be holistically stored, and given the small number of clusters in this study, that would extrapolate to what is probably a large and diverse inventory of formulaic sequences.  We do not know much about how these sequences are acquired, but perhaps natives do not need clusters to have such a high saliency in terms of meaning or function in order to be acquired.  On the other hand, the nonnatives have more limited language resources, and perhaps because of this, recurrent clusters which have higher saliency in terms of meaning or function seem to be handled better. Whether this leads to acquisition in nonnatives is an interesting question worth further study. 

Qualitative Analysis

Overall trends

From the initial examination of the data, several of the outcomes predicted prior to the test were borne out. For example, it came as no surprise that, on the whole, the native speakers performed better than the non-native speakers in terms of accuracy of reproduction and number of accurately reproduced strings.  In general terms, the trend for the native speakers was to either reproduce the string accurately or to not retrieve it or attempt it at all (it was not possible to tell which was the case).  There were fewer partially reproduced strings in the native speaker data whereas the non-natives were more inclined to partially reproduce many of the strings or produce them disfluently or inaccurately.  This seems to confirm the pre-test conjecture that for native speakers the strings are either a) easily retrieved single units or b) easily reconstructed groups of grammatical and lexical items, while for the non-native speakers the strings have much less coherence as whole units and therefore have to be reconstructed word by word, resulting in errors.

The overall linguistic proficiency of the participants
 was reflected in the task outcome.  The highest level non-native speakers in the study (almost exclusively European, particularly German) mirrored the native speaker performance closely, as they reproduced the majority of the strings accurately, with fewer reformulations or disfluent attempts. The intermediate to low level non-native speakers produced the highest number of inaccurate/totally absent burst repetitions.  (See Spöttl and McCarthy (this volume) for more on the connection between proficiency and formulaic sequence performance.) 

One interesting trend that could be seen in the data of both native and non-native speakers was that they performed better in the earlier stages of the dictation as a whole, producing more Partially Incorrect responses in the second half of the test.  Perhaps this feature is due to factors as simple as fatigue or boredom affecting concentration in the latter stages of the test, as the construct of the strings does not vary significantly from those in the earlier part of the dictation.

Effect of string attribute 

The strings that were more consistently recalled, not only by the native speakers but also the non-natives, were the short, self-contained or semantically transparent units, (you know, go away, to make a long story short, I don’t know what to do). The sentence stems produced most difficulties, particularly for the non-native speakers who, if able to reconstruct these strings, often seemed to be attempting it by fitting them into previously known lexical or, more commonly, syntactic patterns.  A particularly clear example of this process of attempting to ‘normalise’ the language in order to produce a coherent response can be seen in several of the non-native attempts to reproduce the final sequence to make a long story short.  Several students replaced the indefinite article with the definite article, perhaps working on the understanding that the story in question in this string was a definite reference and literally referred to the dictation story. This would suggest that they were reconstructing the burst along known tracks, using grammatical and lexical clues rather than retrieving the string as a holistic whole.

Hesitation and other forms of disfluency

This feature cannot be specifically identified in the quantitative data, but was evident in the transcription process and played a vital part in the evaluation process, as the ability to reproduce the bursts fluently was one of the key points under consideration.  During the transcription, a note was made of features such as hesitations (anything over approximately 0.5 of a second), false starts and stumbles and repetitions of parts or whole words.  

As a feature of the candidates’ ability to reproduce the bursts fluently, it is worth noting that the non-native speakers displayed hesitations, stutters and false starts in twice as many bursts as the native speaker participants.  The native speakers displayed the disfluent features in only six of the bursts, five of which are sentence stems (from the point of view, in addition to the, aim of this study, in the number of, as shown in figure).  It is possible that these bursts are more difficult to recall easily, not only because they are not syntactically whole, ‘stand alone’ units of meaning, but also because as a group they seem to point towards a more formal and academic register, which the native speakers may have subconsciously found more difficult to reconcile with the more informal tone of the narrative.  Interestingly, the sixth stem that produced disfluent features (to make a long story short) seems to counter this supposition, being both semantically self-contained and more informal in register.  However, it could be argued that this string caused problems for the participants as they attempted to retrieve it due to the proximity, in form and meaning, of a similar string to cut a long story short. 

Focusing on the non-native speakers, the above-mentioned string, to make a long story short, also caused problems.  In addition to the rephrasing mentioned above, this string produced a series of hesitations, repetitions and false starts, again suggesting that the participants were struggling to reproduce the burst accurately.  The string from the point of view of also contained hesitations and false starts in a third of the non-native attempts to reproduce it.  In comparison with the native speakers, the pauses were of a consistently longer length, usually 1 or 2 seconds in length.  Furthermore, the attempts to reproduce the string sometimes resulted in a selection of meaningless bursts e.g. ‘from the  (1) er point of economy’. 

The phrase in addition to the also produced noteworthy results. Almost half of the non-native attempts to reproduce this string (6 out of 14 attempts) showed hesitations.  The remaining attempts displayed an attempt to reproduce a version of the string with a similar lexical and syntactic make-up. What seems to be of particular interest here in terms of ‘lexical units’, is the fact that four of the attempted re-phrasings resulted in the phrase in addition, and the remaining attempts display the hesitations and stumblings after the initial two words; i.e. in addition seems to be a stronger contender for the ‘formulaic sequence’ label than more complex and opaque in addition to the. 

Notably, the phrase aim of the study, whilst problematic, produced fewer problems for the non-native speakers than the native speakers, in terms of hesitations.  The non-native participants were more likely to rephrase the string, substituting different nouns, including exercise, act, subject, topic, injury or journey, for study.

Two of the strings that caused particular problems for the non-native speakers were I see what you and in the middle of the. The former resulted in 11 examples of hesitations out of 26 attempts to reproduce the phrase.  Of particular interest in this context is that most of these attempted reproductions contained two or three hesitations, suggesting that I see what you is not an easily retrieved string.  The sentence stem in the middle of the produced a similar effect as in addition to the commented upon above.  The non-native speakers displayed several hesitations; however these all occurred in the second half of the string, suggesting that in the middle may be more of a formulaic sequence than in the middle of the.
Meaning versus form

Some of the clusters were reproduced more or less equally well or poorly by both participant groups, seeming to give a fairly strong indication of how formulaic they are.  Taking a series of examples, it is possible to see certain patterns.  For instance, both native and non-native participants performed more or less equally well in terms of accuracy when the 2-word strings you know, on and off and go away are considered.  This suggests a strong degree of formulaticity, despite the various functions and types of phrase (you know is a well known and frequently used a discourse marker; on and off is a more idiomatic phrase which is not immediately clear in meaning without a context; and go away, as was discussed earlier, is a common verb phrase, simple enough to understand when used in the imperative as it is in this context).  

Slightly less accurate overall, but still showing similar levels of accuracy across the two groups, are the phrases as a matter of fact and something like that. This came as something of a surprise in the analysis because, whilst both are easily recognisable to both native and non-native speakers, it had been expected that the latter expression would cause more problems for the non-native speakers due to its use in native speaker spoken discourse as a hedging vague term, which is not usually considered a feature of low to intermediate non-native users’ discourse.  

The string in the middle of the produced different results among the two subject groups.  Although it appears to have few stand-alone qualities, of the native speakers who attempted to produce it, over 50% did so accurately, with only 3 trying to reconstruct the string inaccurately. This suggests it was largely formulaic for native speaker group.  The majority of the non-natives were able to produce the sequence as well, but also had problems in terms of fluency – hesitation occurred in very short fragments in several of the attempts before the string was finally produced.  This makes it harder to decide whether this string was formulaic or not for those nonnatives: although they were finally successful at producing the sequence, they produced it in a disfluent manner.  Only further research will tell if such sequences are actually formulaic in nature but not readily accessed, or whether they are compiled online an a halting manner.

There were other strings which produced variations in accuracy and ease of recall between the two groups studied.  For example, the native speakers found it easy to recall the sequence I don’t know what to do, which seems to stand as a whole unit of meaning even without the further contextualising of the rest of the burst (I don’t know what to do about my boss).  For the non-natives this was much more difficult to recall with over 25% trying to reformat the sequence to fit previously learnt patterns (9 candidates reformulated as I don’t know how to do …and 2 completely reformulated both semantic and form: I don’t like my boss).  

Finally, there were often cases where a semantically-similar string was produced (as a consequence → as a result, in the number of → in the amount of).  This might be caused by the target string being partial triggered, but with the noun being replaced.  Alternatively, the participants may have retrieved another similar, perhaps more frequent formulaic sequence (more frequent in their idiolect at least) within the same semantic and lexical framework.  Unfortunately, the data does not provide a basis on which to speculate between these possibilities. 

Limitations

Exploring the inner workings of the mind is always a fraught proposition, especially with non-laboratory methodologies where variation is not easily controlled.  We acknowledge the limitations of our assumption that reproduction of recurrent clusters in a dictation task indicates the probability of holistic storage of those clusters.  It is not a direct measurement, but it is difficult to envision a non-laboratory technique which could measure this conclusively.  However, we believe that our methodology has usefully questioned whether recurrent clusters actually holistically stored, and look forward to exploring this question with other research techniques and with larger numbers of clusters and participants.

Conclusion

Corpus data is very useful in identifying by recurrent clusters in language production.  This will continue to be of considerable use in applied linguistic applications.  However, this study suggests that corpus data on its own is a poor indicator of whether those clusters are actually stored in the mind as wholes.  There seems to have been an unspoken assumption that corpus data is somehow psycholinguistically valid, and in many senses this must be true because the language in corpora has been produced by people using language and so must reflect language competence to some extent.  However, this study suggests that it is unwise to take recurrence of clusters in a corpus as evidence that those clusters are also stored as formulaic sequences in the mind.  Corpus and psycholinguistic approaches complement each other, and unsurprisingly it seems we need both in order to explain how language is processed and used.

Note

1. Proficiency levels had been noted by the researcher either in terms of recognised language qualifications and/or through personal judgement based on experience of foreign language speakers of English and regular contact with many of the participants.   
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Appendix

Note:

The target clusters are indicated in bold underlined script.

The target clusters are numbered with bold numbers.

The numerical dual performance task is illustrated for each cluster.  

The boring hitchhiker who wouldn’t stop talking

1. I’m going to tell you about the worst car journey I’ve ever had. 

9+14
2. It happened one cold day last winter, when I was driving up to Scotland to spend the Christmas holidays with my friends.





16+28
3. I’d seen the hitchhiker by a roundabout near Sheffield and stopped and gave him a lift.  I thought I could use the company.





17+6
4/1. I never should have picked him up you know. But I was bored and had another 200 miles to go on my journey.







52+29
5. Although he eventually rode with me forever, as far as I knew he was originally going to get out at Leeds.








75+26
6/2. He said he was going to visit an aunt there, who was a taxi driver or something like that.










44+36
7. But as we drove along the road and I passed a few cars, things rather quickly began to change.









9+13
8/3. As a matter of fact, by the time we approached Leeds, I realised he had no intention of getting out of the car.







55+47
9. He wasn’t going to let me stop, as he kept talking about any subject that happened to pop into his mind.








8+28
10/4. ‘Do you like reading?’ he asked me rather suddenly.  ‘It is one of the most relaxing things in the world, isn’t it?’






7+17
11. I made an effort to be polite, but it was difficult to smile and join in the conversation because he didn’t stop talking.







23+9
12/5. ‘On and off,’ I replied. I don’t have time to read novels at the moment because of work, although I like to usually.






49+63
13/6. He started looking through my Cosmopolitan magazine and said, ‘It’s not too bad this one, although I don’t usually read women’s magazines you understand.’

37+84
14/7. ‘Most of them have too many pictures and no stories.  And there are far too many advertisements for me.  Look at this for example.’



9+14
15/8. ‘Women’s sweaters in a variety of lengths and colours and they are asking you to pay a hundred and fifty pounds for them!’





74+27
16/9. ‘Would you pay that? Look. This one, as shown in figure 1 opposite.’ I glanced over at the page he was holding up.






66+17
17/10. Suddenly, there was a loud beep from behind.  I was in the middle of the road, heading for the opposite wall. 






49+37
18. I moved back to the left side, and made a mental note to myself not to be distracted like that again.








15+9
19/11. The hitchhiker kept talking. ‘Did you know there has been a sharp increase in the number of teenager drivers caught driving drunk?’



36+45
20/12. ‘I mean, what I want to ask these people is why do they do something so dangerous to themselves and other people?’






75+48
21/13. I didn’t answer, letting his voice drift over me in the same way as the snow drifted over the hills in the distance.







93+36
22/14. ‘It says here in the magazine that as a consequence of social problems, drink driving has increased.  I mean that’s nonsense isn’t it?’




16+27
23/15. ‘Certainly not everyone who has social problems ends up drink driving night and day like some of these youngsters seem to nowadays.’



28+45
24/16. He picked up a travel magazine and began looking at camping adventures.  I could it was going to be a long journey.





45+37
25. ‘I don’t like camping. If I went to Australia, I would have to stay in a cheap hotel with a bed at least.’ 








18+28
26/17. ‘I mean, to give you an example, listen to this: ‘After the first week we ate mainly wild fruit and ants.’








74+47
27. ‘But the way in which the local people cooked them, over the campfire, made them actually taste a bit like peanuts.’







66+45
28/18. ‘But it says here you’ve got to have the ants fresh and have plenty of them.  Let the locals have them I say.’







36+83
29. He then looked at an article on survival. ‘Five people tried to survive in the wild for a fortnight, and only one made it.’





4+49
30/19. ‘It says the aim of this study was to test human endurance.’  The hitchhiker was testing mine as he jumped from topic to topic.





17+76
31/20. Then he read out from an advice column.  ‘Listen to this,’ he said, ‘I don’t know what to do about my boss.’







46+55
32. ‘Honestly, I would love to meet some of these people who complain. Why don’t they talk to their friends like we’re doing now?’





62+29
33/21. ‘I mean, this boss couldn’t be more clear unless he presented her with a card saying Go Away in big letters on the front.’





37+85
34/22. ‘In addition to the embarrassment if anyone recognised their letter, don’t they think that there are more important things to worry about?’



49+27
35. ‘Like this story on the next page.  They’re going to build a dam in India which means thousands of people will lose their homes.’




16+5
36/23. ‘I see what you would want a dam for though, so maybe they could just build a smaller one in its place.’







47+56
37/24. ‘I suppose from the point of view of the economy, it might be useful to build a dam like that, but who’s to say?’







16+28
38. By this time I had to get rid of the hitchhiker.  I stopped for petrol and he went to the toilet.










9+14
39/25. To make a long story short, I threw out his pack and drove off without him.  I’ll never pick up a hitchhiker again!






26+77
Table 1  Native Performance of Recurrent Clusters

                                                                            Participants (N=30)                                                      Control Participants (N=4) 

	Recurrent Cluster
	Mean

Performancea
	Produced

Correctlyb
	Partially Incorrectb
	Not producedb 
	Mean Performancea
	Produced 

Correctlyc
	Partially Incorrectc
	Not producedc

	in the same way as
	0.567
	3
	11
	16
	1.000
	1
	2
	1

	aim of this study
	0.667
	2
	16
	12
	1.250
	2
	1
	1

	as shown in figure
	0.767
	3
	17
	10
	0.750
	1
	1
	2

	to give you an example
	0.867
	8
	10
	12
	2.000
	4
	0
	0

	I see what you
	1.033
	3
	25
	2
	1.500
	2
	2
	0

	as a consequence of
	1.067
	13
	6
	11
	1.250
	2
	1
	1

	night and day
	1.100
	16
	1
	13
	2.000
	4
	0
	0

	for example
	1.200
	18
	0
	12
	1.500
	3
	0
	1

	in the middle of the
	1.200
	17
	2
	11
	1.750
	3
	1
	0

	something like that
	1.233
	16
	5
	9
	2.000
	4
	0
	0

	in a variety of 
	1.367
	15
	11
	4
	2.000
	4
	0
	0

	you've got to have
	1.400
	16
	10
	4
	1.500
	2
	2
	0

	it's not too bad
	1.433
	16
	11
	3
	1.750
	3
	1
	0

	From the point of view
	1.433
	19
	5
	6
	2.000
	4
	0
	0

	in the number of 
	1.500
	18
	9
	3
	2.000
	4
	0
	0

	as a matter of fact
	1.533
	21
	4
	5
	2.000
	4
	0
	0

	in addition to the 
	1.533
	18
	10
	2
	2.000
	4
	0
	0

	you know
	1.600
	24
	0
	6
	2.000
	4
	0
	0

	What I want to
	1.600
	21
	6
	3
	2.000
	4
	0
	0

	it was going to 
	1.600
	21
	6
	3
	2.000
	4
	0
	0

	to make a long story short
	1.633
	23
	3
	4
	1.750
	3
	1
	0

	on and off
	1.667
	25
	0
	5
	2.000
	4
	0
	0

	is one of the most
	1.867
	27
	2
	1
	2.000
	4
	0
	0

	I don't know what to do
	1.867
	27
	2
	1
	2.000
	4
	0
	0

	go away
	1.867
	28
	0
	2
	1.500
	3
	0
	1

	
	
	
	
	
	
	
	
	

	Mean
	1.344
	16.720
	6.880
	6.160
	1.740
	3.240
	0.480
	0.280

	Std
	.367
	7.749
	6.214
	4.488
	.364
	1.012
	.714
	.542


a. Max =  2

b. Max = 30

c. Max =  4 

Table 2  Nonnative Performance of Recurrent Clusters (N=45)

	Recurrent Cluster
	Mean

Performancea
	Produced

Correctlyb
	Partially Incorrectb
	Not producedb 

	as shown in figure
	0.244
	2
	7
	36

	in the same way as
	0.360
	1
	14
	30

	in the number of 
	0.400
	3
	12
	30

	as a consequence of
	0.400
	6
	6
	33

	you've got to have
	0.444
	1
	18
	26

	aim of this study
	0.578
	3
	20
	22

	in a variety of 
	0.622
	9
	10
	26

	night and day
	0.644
	9
	11
	25

	it was going to 
	0.667
	5
	20
	20

	what I want to
	0.978
	12
	20
	13

	it's not too bad
	1.022
	13
	20
	12

	for example
	1.022
	22
	2
	21

	on and off
	1.044
	23
	1
	21

	from the point of view
	1.044
	13
	21
	11

	go away
	1.067
	22
	4
	19

	in addition to the 
	1.089
	17
	15
	13

	to make a long story short
	1.090
	9
	30
	6

	something like that
	1.111
	22
	6
	17

	to give you an example
	1.133
	16
	19
	10

	you know
	1.178
	26
	1
	18

	I don't know what to do
	1.178
	16
	21
	8

	I see what you
	1.200
	14
	26
	5

	is one of the most
	1.244
	18
	20
	7

	in the middle of the
	1.311
	26
	7
	12

	as a matter of fact
	1.489
	29
	9
	7

	
	
	
	
	

	Mean  
	.902  
	13.600
	13.600
	17.800

	Std
	.347
	8.515
	8.000
	8.851


a. Max =  2

b. Max = 45







