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Abstract

Collocations, a crucial component of language competence, remain a challenge for L2 learners
across all proficiency levels. While the data-driven learning (DDL) approach has shown great
potential for collocation learning from a shorter-term perspective, this study investigates its
effectiveness in the long term, examining both linguistic gains and changes in learners’
confidence about which words collocate. The effect of DDL was compared with learning
collocations using a corpus-based collocations dictionary and non-corpus-based tools. Learners’
experience with the tools was also explored through a questionnaire. The study employed a
quasi-experimental research design with 100 Chinese learners of English as participants in two
experimental groups and a control group. A novel corpus tool, #LancsBox (Brezina et al., 2015),
was used in the DDL approach to identify and visualise collocations. The results showed that
the learners in the DDL group increased their collocation knowledge at the end of the treatment
and retained the gains three months later. The learners also reported a significant increase in
their confidence about which words collocate. Both changes were found to be more substantial
than the effects of using the corpus-based collocations dictionary or other tools. As for their
experience, learners reported satisfaction with using corpora in their writing and, importantly,
continued with corpus consultation three months after the end of the intervention. The findings
have implications for integrating corpus consultation into learning practice both inside and
outside of the classroom, showing that with sufficient training, DDL can provide an effective
method to learning complex linguistic features such as collocations.
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1. Introduction

The knowledge of formulaic language lies at the core of fluent and appropriate language use,
both in first (L1) and second language (L2) (Siyanova-Chanturia & Pellicer- Sanchez, 2019).
Collocations, words combinations that systematically co-occur with each other, such as heavy
rain, take advantage and expand rapidly, are a key component of formulaic language and
vocabulary knowledge, with a direct impact on learners’ ability to communicate effectively in
their L2 and to be perceived as competent users of the target language in different domains
such as academic settings (Durrant, 2019). However, evidence from research and pedagogy
indicates that learning collocations in English tends to be difficult for L2 learners at all levels
of proficiency, including advanced L2 users (Boers et al., 2014; Chen, 2019; Gablasova et al.,
2017; Siyanova-Chanturia, 2015). This difficulty has been attributed both to the linguistic
complexity of collocations as well as to the pedagogical approaches adopted when teaching
them. Research evaluating the effect of different pedagogical practices has shown that many
traditional methods of teaching vocabulary do not seem to result in significant gains in terms
of collocation knowledge (Pellicer-Sanchez & Boers, 2019).

This study seeks to contribute to our understanding of effective ways of teaching
collocations in English by evaluating a corpus-based approach, referred to as data-driven
learning (DDL), to teaching these formulaic units. DDL uses corpora, large electronic databases
of language samples, to expose learners to authentic language use and to draw their attention
to the target linguistic features (Boulton & Cobb, 2017). Since its inception, DDL has provided
a valuable addition to other methods of language teaching and proved to be particularly
effective at teaching complex linguistic concepts (cf. Chen & Flowerdew, 2018; Lee et al.,
2019), where other teaching approaches have only a limited success (e.g., Vyatkina, 2016a). In
particular, this study investigates the effectiveness of DDL for teaching collocations to
advanced Chinese learners of English in an academic setting with the aid of a new corpus
software, #LancsBox, which includes an innovative module for visualisation of collocations
(Brezina et al., 2015; Liu, 2021). This approach is compared with the effects of learning
collocations with a corpus-based collocations dictionary (Oxford Collocations Dictionary,
Mclntosh et al., 2009) and with non-corpus-based tools.

Both the effectiveness of a teaching method at improving language knowledge as well
as the willingness of learners and teachers to use it are important for its successful
implementation in language education. This study therefore sets out to examine both of these
aspects — learners’ linguistic gains together with their affective response after their experience
with corpus-based learning. Furthermore, while there is growing evidence of the effectiveness
of DDL in different contexts (e.g., Boulton & Cobb, 2017; Chen & Flowerdew, 2018; Lee et
al., 2019), most of the research so far focused on the benefits of the method in the short term,
by assessing learners’ knowledge soon after they finished with using DDL. In addition to the
short-term outcomes of DDL, this study will also investigate the longer-term effects of the
method, by examining learners’ ability to retain the knowledge gained through DDL as well as
their plans for future use of corpus tools.

2. Literature review



2.1 Role of collocations in L2 English

The knowledge and appropriate use of collocations are regarded as a prerequisite of successful
L2 production and a key component in L2 acquisition (Siyanova-Chanturia & Pellicer- Sanchez,
2019). First, collocations are very frequent across all modes of communication, accounting for
nearly a third of both spoken and written discourse (Gablasova et al., 2017). Second, formulaic
units, including collocations, play a major role in cognitive processes related to language use
by enabling fluent processing and production of language in real time, with knowledge of
collocations being linked to processing advantages in L1 as well as L2 (Myles & Cordier, 2017).
Finally, the ability to use a range of collocations has a considerable impact on the complexity
and appropriateness of learners’ production in different linguistics domains such as in English
for Academic Purposes (EAP) (Ackermann & Chen, 2013; Durrant, 2019).

Despite their importance in language use, collocations remain a very difficult
component of language to acquire for L2 learners regardless of their level of proficiency (Boers
et al., 2014; Gablasova et al., 2017; Men, 2018; Nesselhauf, 2004; Tsai, 2015). For example,
as learners’ proficiency increases, they tend to produce collocations more frequently. However,
the range of these collocations remains limited, and non-target-like word combinations are still
common (Granger, 2019). These issues can be attributed to the linguistic complexity of these
multi-word units in terms of their semantic and syntactic properties, and the different degrees
of fixedness they involve. For example, while some of the collocations (e.g., make tea, take (a)
shower, do homework) are fairly fixed and act, to some extent, as a single lexical unit, others
allow more flexibility and optionality in the combinations (e.g., very/highly significant; 1
personally/strongly/firmly believe). Transfer from learners’ L1 can also contribute to non-target
combinations of words (Webb & Kagimoto, 2011).

The second major factor, with an impact on the L2 acquisition and use of collocations,
is related to the teaching approaches to these multi-word units. Collocations, together with other
types of formulaic expressions, are often not given direct attention in language teaching and in
textbooks, with only limited exposure provided to L2 learners compared with the teaching of
single words (Pellicer-Sanchez & Boers, 2019; Tsai, 2015). Without enough exposure and
guidance, L2 learners may find it difficult to develop an awareness of these formulaic units and,
as a result, fail to either notice them in the input or create associative links between words
(Wray, 2019). When collocations are given attention in teaching, traditional vocabulary
exercises that rely on incidental learning (e.g., extensive reading), semi-incidental learning (e.g.,
input-enhancement techniques such as bolding or highlighting the target items) or intentional
learning (e.g., decontextualized exercises such as matching of collocates) vary greatly in their
effectiveness, frequently resulting in only marginal gains in linguistic knowledge (Pellicer-
Sanchez & Boers, 2019).

2.2 The effect of DDL on collocation learning

Data-driven learning (DDL) is a corpus-based teaching approach that integrates data and
findings from corpora into language teaching (Flowerdew, 2015). Corpora are electronic



collections of language samples, representing naturally-occurring language from different
domains (e.g., academic writing) and from different groups of language users (e.g., L1 or L2
speakers, expert or novice writers in a domain) (McEnery & Hardie, 2011). In terms of
theoretical support for the effectiveness of DDL, this teaching approach draws on two key
principles: First, it uses corpora to identify patterns in target language use in order to expose
students to multiple examples of the target patterns (e.g., grammatical structures, lexical
regularities) embedded in their natural context and to draw their attention to them. This type of
exposure enhances the likelihood that learners will notice the target patterns, which is a key
prerequisite of learning (Schmidt, 2001). The noticing is further encouraged by the fact that
corpus tools are designed to highlight the target pattern visually, for example, as part of placing
the target feature in the centre of the concordance lines in the Key Word in Context (KWIC)
display or as part of visualising the words that collocate (see Section 3.2 for examples).
Different forms of input enhancement have been found to be crucial in guiding learners’
attention to the target patterns (Smith, 1993). Given these characteristics, the corpus-based
approach is especially valuable for teaching collocations, many of which are domain-specific
and infrequent (e.g., administer (a) test or unrequited love), making it difficult for learners to
encounter and notice them incidentally. Second, DDL represents an inductive, learner-centred
learning approach based on the principles of constructivist theory of learning (Lee et al, 2019).
In this type of learning, students are guided to construct their L2 knowledge themselves through
interaction with language data (Collentine, 2000), with teachers acting as facilitators in order
to develop learners’ independence (Flowerdew, 2015). Specific DDL approaches can combine
elements of discovery learning and inquiry-based learning, involving varying degrees of
independent work by students, and guidance and scaffolding from the teachers (Charles, 2022).
While discovery learning relies on minimal intervention from teachers and on independent
work by students, inquiry-based learning involves more systematic involvement from the
teachers throughout the learning process (Ozdem-Yilmaz & Bilican, 2020). Due to the level of
cognitive processing involved in DDL, knowledge and skills gained by students tend to be more
robust and retained for longer as learners have to actively engage with the learning process,
rather than being presented with the target information (Lee et al, 2020; Collentine, 2000).

DDL has been found to lead to gains across a range of linguistic features and with
different learner populations (Boulton & Cobb, 2017; Lee et al., 2019). Studies that looked at
its use in collocation learning reported that students engaged in DDL usually outperformed
learners taught using other methods, such as dictionary-based activities (Daskalovska, 2015)
or textbook exercises (Rezaee et al., 2015; Vyatkina, 2016a). Using corpora as reference tools
was also considered to show great potential, especially in identifying lexical errors (Chang,
2014; Bridle, 2019). In terms of corpus methods, the vast majority of these DDL studies relied
on concordancing, that is, presenting multiple occurrences of the target collocations in their
immediate context (e.g., Chan & Liou, 2005; Daskalovska, 2015; Liu & Ma, 2011; Rezaee et
al., 2015; Vyatkina, 2016a), a very popular technique in DDL research and practice (Chen &
Flowerdew, 2018).

In addition to the perceived effectiveness of a teaching method, a positive experience
with the method is also likely to affect students’ and teachers’ willingness to adopt it on a
regular basis (Chambers, 2019; Luo, 2016). So far, there have been mixed findings regarding
learners’ and teachers’ attitudes towards using corpora in classrooms. While the novelty and
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effectiveness of the method have been appreciated, negative aspects of DDL have also been
pointed out, including the level of technical skills required, the time-consuming nature of
corpus-based activities and the logistic difficulties with accessing computers during class-time
(Chen & Flowerdew, 2018; Geluso & Yamaguchi, 2014; Lin & Lee, 2019; Luo, 2016; Yoon
& Hirvela, 2004). Difficulties with interpreting the patterns from corpora also contributed to
the negative experience of some students (Geluso & Yamaguchi, 2014; Yoon & Hirvela, 2004).
For example, Yoon and Hirvela (2004) investigated L2 learners’ attitudes towards their use of
online Collins COBUILD corpus in a university writing classroom over a period of 10 weeks.
The students found that the corpus was particularly useful for acquiring lexical patterns and
enhancing their writing skills. However, they also reported difficulties with corpus consultation
which was most frequently related to the time-consuming data analysis and understanding the
cut-off concordance sentences. These issues continue to raise questions about the potential of
corpus consultation to be successfully integrated into mainstream language pedagogy
(Chambers, 2019).

2.3 The current study

This study seeks to extend our understanding of the effect of corpus-based teaching approaches
on collocation learning by focusing on three key areas: First, it aims to capture both short-term
and longer-term effects of the DDL on collocation learning, following the calls for the need to
better understand learners’ retention of knowledge once the DDL intervention has finished
(Boulton & Cobb, 2017). While previous DDL research on collocation learning focused on
receptive/productive knowledge of collocations, the current study also examines another
dimension of collocation knowledge - learners’ certainty about which words collocate.
Learners’ confidence has been shown to significantly affect their willingness to communicate
and use their language knowledge productively (Lee & Lee, 2020); it is thus likely to be a major
factor in their willingness to use the collocations they know in their writing and speaking.
Second, the study explores students’ experience with the use of DDL and corpus-based tools,
both during and after the study. Although previous studies investigated students’ attitudes
towards DDL, little is known about learners’ engagement with corpus tools beyond the
intervention period (Charles, 2014). Learners’ perception of DDL is an important factor when
evaluating the potential of this method to be integrated into mainstream language classes (Chen
& Flowerdew, 2018). Finally, the majority of previous DDL studies on collocation learning
employed concordancing as the main corpus technique used by learners to identify and analyse
collocational patterns. While concordance-based exercises and materials have proved very
effective, there have been calls for other forms of corpus pattern visualisation to be explored in
language pedagogy as well (Anthony, 2019; Vyatkina & Boulton, 2017). This study, therefore,
evaluates the potential of #LancsBox and collocational graphs as a new technique to be
incorporated into corpus-based language learning. To offer insights into these areas, the study
investigates the effectiveness of DDL for learning collocations and compares it with the use of
a corpus-based collocations dictionary and a control group. It is guided by the following three
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RQ1: What is the effect of DDL on L2 learning of collocations?
a. What are the gains in the knowledge of collocations after the treatment?
b. Are the learning gains retained three months later?
RQ2: What is the effect of DDL on learners’ confidence when selecting word combinations
which collocate (i.e. which are frequent and natural combinations in English)?
RQ3: What are these learners’ perceptions of the DDL approach, compared with the use of a
collocations dictionary?

3. Methodology

3.1 Participants

The participants in this study were 100 third-year English-major undergraduates from a
university in the middle-eastern part of mainland China. The students were also taking part in
pre-service teacher training. Their English language proficiency ranged from upper-
intermediate to advanced based on the Test for English Majors (TEM) (Level 4)* (M = 67.97,
SD = 8.58), with the range of scores roughly corresponding to B2-C1 bands of the Common
European Framework of Reference (CEFR), and on the Dialang Test? (vocabulary part), with
all but one participant scoring at B2 or higher on the CEFR (the remaining participant scored
at B1). The majority (N=95) of the participants were female, reflecting the gender distribution
in the university course. As established by the pre-study questionnaire, none of the participants
used either corpus tools or the Oxford Collocations Dictionary before. The participants were
randomly divided into three groups defined according to the tools used in their collocation
learning (see Table 1): i) a corpus software #LancsBox (the DDL group), ii) Oxford
Collocations Dictionary (the OCD group) or iii) other tools of their choice (e.g., online bilingual
dictionaries, translation apps and online searching) (the control group).

Insert Table 1 here

3.2 Corpus tools: #LancsBox and corpora

The tool used by the DDL group was #LancsBox (version 3)3 (Brezina et al., 2015), a desktop
software for the analysis of corpus data, which allows analysing both, corpora included in it
(e.g., the British National Corpus 2014) as well as users’ own datasets. In terms of its practical
use in the classroom, #LancsBox needs an Internet connection to be downloaded; after this,
learners are able to use it offline on their devices (e.g., tablets and laptops). #LancsBox was

! Test for English Majors (TEM) (Level 4) is a criterion-referenced English language test specifically targeted at
university undergraduates majoring in English Language and Literature in China, with four levels of performance,
namely excellent (score 80 or above), good (score 70-79), pass (score 60-69) and fail (score below 60).

2 DIALANG is a free online diagnostic language test aligned with CEFR (Alderson & Huhta, 2005).

% #LancsBox was developed in the ESRC Centre for Corpus Approaches to Social Science (CASS) at Lancaster
University (http://corpora.lancs.ac.uk/lancsbox/) and has continued to be updated since then. The third version of
the software, newly released at the time of the data collection, was used in the study.
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chosen for the study as it represents a novel corpus tool which can extend the range of corpus
resources that are already used in language teaching (Liu, 2021). It contains different
functionalities (modules), enabling different types of corpus analysis. Several of these modules
were used in this study. The GraphColl (“graphical collocations” tool), illustrated in Figure 1,
IS an innovative corpus tool that identifies and visualises collocations in the corpus by showing
the strength of the association between two words (indicated by the length of the line) and the
frequency of the collocate (indicated by the colour density of the blue circle) (Brezina et al.,
2015). Collocation graphs offer a clear visualisation of collocates related to the node word, thus
directing learners’ attention to the relationship between pairs of words (Brezina, 2018; Liu,
2021). This feature enables learners to actively analyse the available linguistic data and identify
collocational patterns (e.g., the strength of association between two words) by themselves.
These activities make collocation learning with tools such as #LancsBox fundamentally
different from consulting a dictionary, which presents learners with a list of target collocations
and, in some cases, also example sentences illustrating their use.

Insert Figure 1 here

The second module of interest to this study, the KWIC (‘Key Word in Context’), allows
conducting concordance analysis, in which all occurrences of the target linguistic feature (e.g.,
a word or a linguistic structure, such as the passive voice) are searched for and displayed in
their immediate context (see Figure 2). Concordancing tools such as the KWIC module have
been found to be very effective in corpus-based language teaching (Boulton & Cobb, 2017).
The GraphColl module makes it very easy for learners to explore the context in which the
collocations identified in the graphs naturally occur; users only need to right-click on a
collocate to see it displayed in a set of concordance lines in the KWIC view. While
concordancing tools are commonly used in corpus-based collocation learning, further
visualisation of the links between the words is usually not available.

Insert Figure 2 here

Whilst the KWIC and GraphColl modules could be considered especially useful for L2 learners,
additional functionalities in #LancsBox can further support language learning. For example,
the split-screen-view (see Figure 3) allows comparing patterns from two corpora side-by-side
and can be used to contrast learners’ own production with expert writing.

Insert Figure 3 here

In this study, two corpora representing written academic language were used by learners to
look up and explore collocations in #LancsBox: the British Academic Written English (BAWE)
corpus (Alsop & Nesi, 2009) and the British National Corpus (BNC) (BNC Consortium, 2007).
The whole BAWE corpus, containing approximately 6.5M words, was used; from the BNC,
the Arts sub-corpus was selected containing over 1M words and representing academic written
language across a range of disciplines from the Humanities.



3.3 Oxford Collocations Dictionary

The computer-based Oxford Collocations Dictionary for Students of English (Mclntosh et al.,
2009) served as the second major tool in this study (Figure 4). The OCD was chosen for two
reasons: First, it is a corpus-based reference work designed for upper-intermediate to advanced
learners to assist with their writing and contains approximately 9,000 collocation headwords
along with example sentences adapted from the Oxford English Corpus. Second, from a
practical perspective, the dictionary offers easy access to an offline computer-based resource
for checking collocations. While the dictionary was based on corpus evidence to identify and
select collocations to be included, it involves a very different type of learner engagement from
that of DDL. For example, McGee (2012), who compared the use of collocation dictionaries
(including the OCD) and DDL concordancing activities, noted that when using the dictionaries,
the students are exposed to pre-selected collocations, without the opportunity to discover which
(types of) words collocate. He concluded that “this is not at all inductive” (McGee, 2012, p.
352) and further activities would need to be designed to increase learner engagement when
using collocations dictionaries for learning.

Insert Figure 4 here

3.4 Linguistic gains: Collocation test

A 100-item test was designed to measure learners’ receptive knowledge of collocations, before
and after the treatment. The test focused on three common types of collocations: verb-noun
(e.g., draw (a) conclusion) (55 items), adverb-verb (contribute significantly) (25 items) and
adverb-adjective (entirely clear) (20 items) collocations. The proportion of the three
collocation types reflects that in the Academic Collocation List (Ackermann & Chen, 2013)
from which the items were chosen. These types of collocations are interesting from a
pedagogical perspective as they are frequent in language but particularly challenging for L2
learners because of their varying degrees of fixedness and the effect of cross-linguistic
interaction (e.g. transfer from L1) (Nesselhauf, 2004; Web & Kagimoto, 2011; Pérez-Paredes
& Sanchez-Tornel, 2014). Drawing on previous research on testing collocation knowledge
(Boers et al., 2014; Gyllstad & Schmitt, 2019), the test followed a binary-choice format, asking
participants to decide which of the two pairs of words collocate with each other, e.g., execute
(an) interview or conduct (an) interview, strongly agree or greatly agree, and largely clear or
fairly clear. The distractor items were selected using two sources: i) previous studies that
reported common collocational mistakes by L2 learners (e.g., Lu, 2017; Men, 2018), ii) they
were proposed by two experienced EAP teachers at the university where the data collection
was conducted. Students received the test on three occasions (before, immediately after, and
three months after the treatment), with the order of items randomised in each test to minimise
the effects of order and guessing. In addition, the students were asked to indicate how confident
they felt about each choice using a scale with five points: 100, 75, 50, 25 and O per cent.



3.5 Learner experience with corpus-based tools: Questionnaires

To gain further insights into students’ experience with the corpus tools, the participants were
asked about different aspects of their corpus-based learning in a questionnaire administered
once they completed the treatment. Another questionnaire was administered three months after
the end of the treatment. The two questionnaires were part of a larger study on collocation
learning and academic writing practices of university students in China (the full questionnaires
are available from Author 1, 2019). Only the data from the sections of the questionnaires which
addressed students’ experience with the two corpus tools (#LancsBox and the OCD) are
reported in this study. This part consisted of thirteen closed questions in the post-treatment
questionnaire and one question in the delayed questionnaire. The questionnaire items from the
relevant part of the questionnaires are reported in Section 4.3 and in Appendix 1. In the post-
treatment questionnaire, the participants were asked to indicate their (dis)agreement with the
statements (items) on a six-point Likert scale, i.e. to say whether they (1) strongly agree, (2)
agree, (3) somewhat agree, (4) somewhat disagree, (5) disagree, and (6) strongly disagree. The
questionnaire given to the participants three months after the end of the treatment, asked about
their use of the two corpus tools at that point — Whether they have continued to use the tools.

3.6 Procedure

The study followed a quasi-experimental research design. The writing classes in the study were
carried out as additional, optional writing practice for students, who were invited to take part
in these sessions, which took place after their regular EAP writing class. The treatment was
conducted in the classroom across the period of eleven weeks. Before the treatment, students
in two experimental groups installed the relevant software, #LancsBox or the OCD, onto their
own laptops. They also completed the first collocation test. During the treatment, students took
part in three training sessions, and eight writing sessions spread across eleven weeks. As no
prior knowledge of corpus-based tools was assumed, two one-hour training sessions were
provided for the DDL and the OCD groups at the start (Week 1 and 2 of the treatment). Previous
studies identified sufficient training as one of the factors that affected the success of DDL
outcomes (Boulton, 2009; Yoon & Hirvela, 2004), so another training session was provided in
the middle of the treatment to consolidate learners’ knowledge (Week 7). No training was
provided for the control group, who were writing their pieces following the practice in their
regular classes and, when revising, were free to choose any resources they wished other than
#LancsBox and the OCD. In the eight weekly, 1.5-hour writing sessions (Weeks 3-6 and 8-11),
participants in all three groups first wrote an essay on a given topic in class and in the following
session revised the draft using either the assigned tools (the OCD and DDL groups) or tools of
their own choice (the control group). The topics were adapted from academic writing task for
TEM, a genre which the students were familiar with. Participants were allowed to leave as soon
as they finished working on their pieces of writing. This process was repeated four times during
the treatment (i.e. the participants produced four initial drafts and four revised drafts in the
course of the study). The participants were encouraged to attend to the use of collocations
during their writing and revising, and were told that their writing would be collected for analysis.



The researcher was present in the classroom during the sessions in which students revised their
drafts to assist in case of technical problems with the tools but no further support with
collocation-related activities was provided. The researcher also ensured that the students in the
experimental groups only used their assigned corpus-based reference tools and that the control
group did not use either of these two tools. After the treatment, the participants completed the
collocation test and a post-treatment questionnaire. Three months later, the same academic
collocation test and a delayed post-treatment questionnaire were administered.

3.7 Data analysis

To answer RQ1 about the L2 learning and retention of collocation knowledge, the collocation
tests were scored with each correct answer given one point. Before the analysis, the data was
checked to ensure that the relevant assumptions (e.g., the data being normally distributed) for
the ANOVA test were met. The scores at the three occasions were compared using a repeated-
measures ANOVA. P-values (using threshold of 0.05) and effect sizes (using partial eta-
squared) were calculated, with 7,= 0.01 considered a small, #p?= 0.06 a medium, and #7,°=0.14
considered a large effect size (Cohen, 1988). The changes in collocation knowledge were
analysed based on the whole test (see Author 1, 2019, for the discussion of the test scores with
respect to different types of collocations). To answer RQZ2, an average percentage was
calculated for learners’ degree of confidence about which words collocate, and a repeated-
measures ANOVA was used to compare the scores. Regarding RQ3, the data from the
questionnaires were analysed in terms of the degree of learners’ agreement with each statement.
Percentages, means and standard deviations were calculated based on the six-point Likert scale
responses for each questionnaire item.

4. Results

4.1 RQL1: Learning gains in collocation knowledge

As shown in Table 2 (and visualised in Figure 5), there were only small differences in the initial
mean test scores in the three groups.

Insert Table 2 here

The results reported in Table 2 show that the three groups exhibited different trends in the
development of the test scores at the three measurement points. The DDL group saw a moderate
increase in their scores after the treatment and the score remained stable three months later. A
one-way repeated measures ANOVA showed the main effect of the type of treatment (DDL)
on the test score [F(2, 66) = 7.238, p = .001] with a large effect size (175> = .180). A post-hoc
Bonferroni test revealed that the pre-test mean score differed significantly from both the post-
test and the delayed post-test scores (p =.003 and p =.011 respectively); the difference between
the post-test and the delayed post-test was not statistically significant.
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Insert Figure 5 here

As for the OCD group, although the test score showed a small increase in the post-test, as
displayed in Table 2, it declined in the delayed post-test. The analysis showed no significant
effect of the OCD on the test score [F(2, 62) =.632, p =.535]. Somewhat surprisingly perhaps,
the control group showed an incremental increase in the test score across the three measurement
points, with the effect of the treatment being statistically significant with a large effect size
[F(2, 66) = 4.77, p = .012, 5> = .126]. A post-hoc Bonferroni test revealed that the difference
in scores between the pre-test and the delayed post-test was statistically significant (p = .021).

When comparing the differences between the three groups, a one-way repeated
measures ANOVA revealed the main effect of the treatment type [F(2, 194) = 7.546, p <.001],
with a medium-size effect (5, =.072). Post-hoc comparisons using the Bonferroni test showed
that there was a statistically significant difference between the DDL and the control group (p
=.049) but not between the DDL and OCD groups. No statistically significant differences were
found between the OCD and the control groups.

4.2 RQ2: Learners’ confidence in collocation knowledge

RQ2 examined changes in how confident learners felt when selecting the correct collocation in
the collocation tests over the three measurement points. Table 3 shows descriptive statistics for
the degree of students’ confidence, expressed as a percentage, when selecting the correct word
combination; results are presented separately for i) correct and ii) incorrect answers. As shown
in the table, learners in all groups initially expressed a similar degree of certainty about the
correctness of their choice, indicating more certainty in the cases when they chose correctly
(approx. 68 -71 per cent) than incorrectly (approx. 62 per cent). While the certainty of the OCD
and the control group increased only to a little extent (by 2-3 percentage points) after the
treatment, the DDL group showed an increase by approximately 9 percentage points, for both
correct and incorrect answers. After three months, the confidence about the choice of the correct
collocation in the OCD and control groups returned largely to the initial level while the DDL
group saw only a marginal decline (2-4 points). A repeated-measures ANOVA showed that the
difference between the initial level of confidence of the DDL group on the one hand, and at
later points on the other hand was statistically significant for both the correct [F(2, 66) = 10.769,
p <.001, 7p? = .246] and incorrect [F(2, 66) = 12.035, p < .001, 5,? = .267] answers, with both
effect sizes being large. In both cases, post-hoc Bonferroni tests indicated that the difference
between the initial levels of reported confidence and those reported in the post-test and the
delayed post-test were statistically significant (all p <.05). However, the difference between the
level of confidence recorded in the post-test and the delayed post-test was not statistically
significant. No statistically significant differences were found for the OCD and control groups
between any of the measurement points.

Insert Table 3 here

11



4.3 RQ3: Learner experience with corpus-based learning of collocations

RQ3 explored different aspects of learner experience with the corpus-based resources in the
OCD and DDL groups using questionnaire data. The findings are discussed with respect to i)
the perceived effectiveness of the corpus tools in learning collocations, ii) practical experience
with using the tools, and iii) the use of the tools beyond the study context.

Perceived effectiveness of corpus-based learning

Figure 6 summarises the trends in learners’ perception of the usefulness of the two corpus-
based tools, #LancsBox and OCD, for learning collocations. The figure shows the percentage
of learners from each group who

greed with the statement, i.e. they chose ‘agree’, ‘somewhat agree’ and ‘strongly agree’ on the
questionnaire. (The same convention is applied in Figures 7 and 8 below). In general, the
majority of learners in both the DDL group and the OCD group regarded both the corpus tool
and the corpus-based dictionary as useful in collocation learning, with somewhat more positive
responses from the DDL group (Items 1 and 2). Further explorations of the experience of the
DDL group also showed positive experience with individual modules in #LancsBox when
revising writing, with 94.1 per cent agreeing they found KWIC useful and 97.1 per cent
reporting the same for GraphColl. In terms of ease of use, 88.2 per cent reported they could
identify collocations easily in the KWIC module, while all learners indicated this was true of
GraphCaoll.

Insert Figure 6 here

Practical experience when using the tools

Figure 7 displays the trends in learners’ experience with the use of the tools and the
effectiveness of the training. It is somewhat surprising that learners in the DDL group were
more likely to consider the assigned corpus tool (#LancsBox) easy to use and reported fewer
problems compared with the OCD group (Item 3), given that a dictionary could be considered
a very typical reference resource in language learning. This result could be related to the
effectiveness of the #LancsBox training sessions, as more participants from the DDL group
found the training sufficient compared to the OCD group (Item 4). Learners from both groups
considered the hands-on experience helpful in getting to know the tools better (Item 5),
although around half reported difficulties with running the tools on their own devices (Item 6).

Insert Figure 7 here

Using the tools outside of the study

To better understand the potential of the corpus-based tools to be adopted by learners and
integrated into their usual learning habits, we explored both learners’ intentions as well as their
actual use of these tools outside of the classroom. As is apparent from Figure 8, a large number
of learners from both groups employed the tools outside of the classroom during the treatment
weeks (Item 7). Further, nearly all learners in the DDL group (97.1%) and over 80 per cent in
the OCD group agreed that they would continue using the tools in their future learning. With
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respect to their future language teaching, all learners in the OCD group reported planning to
use the tool, while nearly all learners in the DDL group did so (Item 9). Looking at the actual
use of the tools after the classroom part of the study finished, the majority of the DDL group
reported still using #LancsBox three months later, which was not the case for the OCD group
where none of the students continued to use the dictionary (Item 10).

Insert Figure 8 here

5. Discussion

In terms of learners’ collocation knowledge, RQ1 results revealed that all groups made gains
between the pre-test and the post-test, with the DDL group showing larger improvement than
the control group, even if the gains appear relatively modest (on average, three additional
collocations). This is in line with prior findings that collocations take a long time to acquire
regardless of the teaching method (Chen, 2019; Granger, 2019; Men, 2018). When interpreting
the findings, it is important to stress that, unlike in the majority of DDL studies on collocation
learning (e.g., Rezaee et al., 2015; Vyatkina, 2016a), learners in this study were not taught and
tested on their knowledge of a pre-defined set of collocations. Instead, they focused on
collocations of their choice in academic writing and were given a test with a large number of
items from the same domain to observe a more general increase in their explicit receptive
knowledge of collocations (e.g., Chan & Liou, 2005), with individual learning gains being
likely even larger (e.g., Author 1, 2019).

In general, the results support the findings from the previous studies on collocation
learning which reported that DDL appeared more effective, to some extent, than other methods,
such as decontextualized exercises and explicit learning of collocating pairs of words (e.g.,
Daskalovska, 2015; Koosha & Jafarpour, 2006; Liu & Ma, 2011; Rahimi & Momeni, 2012;
Rezaee et al., 2015; Vyatkina, 2016a). Importantly, while the collocation knowledge in the
OCD group declined, the gains made by the DDL group were found to be stable three months
after the end of the writing sessions, indicating that DDL, with sufficient amount of initial
training, followed by independent work by students, may indeed lead to a more robust
knowledge and longer retention. Notably, this finding differs from previous DDL research that
showed the immediate gains to decline after a short period of time (Celik, 2011; Chan & Liou,
2005; Daskalovska, 2015; Vyatkina, 2016b). It is possible that learners’ ability to retain the
new collocation knowledge was related to the length of their engagement with corpus
consultation (11 weeks) in the current study, that was considerably longer than in the previous
studies which in many cases included only a few learning sessions (Boulton & Cobb, 2017).
However, while previous DDL meta-analyses (e.g., Boulton & Cobb, 2017; Lee et al, 2019)
suggested that a longer duration of the intervention (over 10 weeks) may be associated with
greater linguistic gains, the link was not straightforward and the relationship between the length
of the treatment and the retention of knowledge has not been systematically examined yet.
Further, it is possible that the learning and retention advantage in the DDL group could be
related to both, the more general DDL features (e.g., exposure to multiple examples of the
target feature) as well as the specific type of DDL activities in this study. These involved, for
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example, the personal relevance of the collocations explored by learners, productive use of
these collocations in written output and the visualisations of the collocations and their strength
through the GraphColl module. These features have been related to greater learning outcomes
and motivation of L2 learners both in DDL and SLA research (e.g., Daskalovska, 2015; 1zumi,
2003). It was also interesting to find that learners in the control group made small gradual gains
in their knowledge across the three measurement points; this is most likely due to being allowed
to use their favourite and familiar tools during the intervention, which they likely continued to
work with also after the intervention part of the study ended.

Highlighting a previously under-studied aspect of collocation knowledge, RQ2
investigated changes in learners’ confidence about which words collocate. This often remains
an ‘invisible’ aspect of linguistic knowledge, in spite of the fact that it can be crucial for learners’
willingness to use specific collocations productively (Lee & Lee, 2020). While all three groups
showed similar confidence in their choices initially, after the treatment, the DDL group reported
a significant increase in their confidence which remained high after three months. This finding
has two important pedagogical implications. As discussed earlier, collocation knowledge
develops very slowly especially in terms of broadening the range of collocations that are used
productively, with learners confining themselves to a relatively narrow set even as their
proficiency increases (Granger, 2019). Providing learners with necessary training and tools can
enhance learners’ confidence in using a greater range of collocations in their written production.
From a cognitive perspective, it is also possible that the greater retention of knowledge
observed in the DDL group is also related to the increased certainty. However, while the
confidence of the learners’ in the DDL group when making the correct choice increased to
nearly 80 per cent, their certainty when selecting the dispreferred pair of words also rose by 10
points to over 70 per cent. Whereas it is encouraging that DDL can increase learners’
confidence, this particular finding also highlights some of the general issues that have been
raised with respect to this teaching method. The major ones concern the fact that self-directed
and independent learning as part of DDL may result in incorrect conclusions being reached and
held by learners as the method makes it more difficult for teachers to detect and correct these
misconceptions. However, it should be stressed that once teachers are made aware of these
issues, it is possible to effectively address them (e.g., through providing learners with additional
training, teacher guidance, checks on understanding and feedback on language use) (Gablasova
& Bottini, 2022).

As for RQ3, the results show that learners were generally positive towards using corpus
tools for collocation learning and writing revision, which is consistent with previous findings
(e.g., Bridle, 2019; Geluso & Yamaguchi, 2014; Rezaee et al., 2015; Vyatkina, 2016b). In
general, the satisfaction rate of learners in the DDL group was higher than that of learners who
used the dictionary. This trend could be related to the perceived effectiveness as well as the
experience with the use of the two corpus resources (e.g., Daskalovska, 2015; McGee, 2012)
with the novelty involved in learning collocations with #LancsBox (and with collocation graphs)
having a positive impact on students’ affective response.

While previous research indicated the pedagogical potential of corpus consultation
outside the classroom (Chen & Flowerdew, 2018; Crosthwaite et al., 2019; Lin & Lee, 2019),
few of these studies explored whether learners continued using corpora after the intervention
finished (e.g., Charles, 2014). The current study thus provides crucial evidence of learners’
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willingness to keep using corpus-based tools for self-directed learning. It is interesting,
however, to see the discrepancy between the intended and the actual use reported by students
three months after the writing sessions. While both the OCD and DDL groups expressed their
intention to continue using the tools, only the DDL participants did so. The drop in the use of
the collocations dictionary can be perhaps explained by the competition with alternative
dictionary-like reference tools available (e.g., online bilingual English-Chinese dictionaries and
apps) and learners reverting to the ones they were already familiar with. The continual use of
#LancsBox demonstrates the viability of DDL and corpus consultation in language learning in
the context of Chinese higher education, even with alternative online and computer-based tools
available to the students. These findings also offer further evidence that longitudinal DDL
intervention indeed can foster a high degree of autonomy and encourage self-directed learning
(Crosthwaite et al, 2019). This finding is especially important as Chen and Flowerdew (2018)
stress that the success of DDL in academic writing depends on the users’ ability to use corpora
independently rather than just in teacher-led sessions, since “academic writers need to move
beyond the classroom to work with corpora on their own and deal with the various texts they
need to produce in the real world” (p. 357).

In addition to the insights provided by this study, it is also important to consider its
possible limitations and the extent to which these could help identify directions for further
research. First, in order to ensure high ecological validity, the outcomes of the study could be
partly affected by variables that usually cannot be strictly controlled in a classroom quasi-
experimental research design, such as individual learner characteristics (e.g., motivation and
language aptitude) or the use of the corpus resources outside of the classroom. While difficult
to control given the nature of the research (e.g., longitudinal intervention), the information
about whether learners engaged with the tools outside of the classroom was collected through
the questionnaires, providing important information about the viability of corpus consultation
as a standard learning method in real educational contexts. Second, when interpreting the
findings, it was not possible to separate the effect of different factors that may have led to the
learning and retention advantage in the DDL group (e.g., the length or the novelty of the
learning process). This is a common feature of current DDL research, which has so far been
mostly concerned with demonstrating the effectiveness of DDL as compared to other teaching
methods. However, in future research, it would be useful to design studies that allow
contrasting different types of DDL provision, directly investigating the effect of key variables
identified in several comprehensive reviews of previous DDL research (Boulton & Cobb, 2018;
Chen & Flowerdew, 2017; Lee et al, 2019). In particular, as highlighted by this study, it would
be especially valuable from a pedagogical perspective to further investigate the effect of the
length of the treatment on the durability of acquired (collocation) knowledge.

6. Conclusion

The study brought evidence of the positive impact of corpus consultation using a corpus tool,
#LancsBox, on different aspects of L2 collocation knowledge. In terms of methodological
implications, it highlighted the importance of considering different aspects of L2 (collocation)
knowledge (e.g., learners’ confidence, the long-term retention) in order to more fully
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understand the outcomes of pedagogical intervention. The findings of this study also have
several implications for language pedagogy. In terms of implications for pedagogical practice,
the study demonstrated that DDL, supported by sufficient training, can provide an effective
method for learning complex linguistic features such as collocations. However, many effective
teaching methods may not be successfully implemented in practice in mainstream classrooms
due to the logistic or technical issues that make their use more complicated than simply bringing
a textbook or a dictionary into the classroom. This issue has been raised repeatedly for DDL as
well (Chambers, 2019; Chen & Flowerdew, 2018; Luo, 2016). This study offers further
evidence that DDL can indeed be successfully integrated into mainstream teaching,
demonstrating the viability of the method for both, learning in the classroom context as well as
for autonomous learning by students outside of the classrooms.
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=] 0011a.bd to simple reflexes but quickly increases as  learning  through play occurs, (Sutherland, 1992). His ideas
10 0011a.bd (Sutherland, 1992, His ideas of imitation and  |earning  through experience have influenced the way parents A

Search Term learning Occurrences 9 (41.36) Texts 2/3 ¥ Corpus My writing ¥ Context 7 ¥ Display Text
Left e

1 15t piece.doc: universal language of the world, English language  learning  has always been a vital part of

2 15t piece.doc: attach great importance to a foreign language  [earning.  Far my part, | believe that there

3 15t piece.doc: araund the waorld and make various friends.  Learning  English endowed us with the ahility ta

4 15t piece.doc: will he permitted in the class. Sadly,  learning  afareign language should have been filled

i} 15t piece.doc: and interest. Many students gettired of  learning  English and regard it as a hateful

(3] 15t piece.doc: Wie must remember our original goal of - learning  English. In a lower sphere, English shaould

T third piece.da and make atternpts to improve yourself by learning  fram your colleagues or classmates. Modesty will

te] third piece.da and rational competition at differentwarking or - learning  stages is conducive to ourselves and society.

=] third piece.da forthem to enjoy the satisfaction of  learning.  Based on this phenamenan, the high expectation

Figure 3. Interface of the split screen when using KWIC by searching “learning” as an example
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OXFORD

UNIVERSITY PRESS
responsibility go

Index
responsibility noun
responsible adj.
responsibly adv.
responsive adj.
rest noun

rest verh

rest area noun
restart verb
restaurant noun
restful adj.

resting noun
restless adj.
restlessly adv.
restock verh
restoration noun
restorative adj.
restore verb
restorer noun
restore to phr verb
restrain verb
restrained adj.
restraining adj.
restraint noun
restrict verb
restricted adj.
restriction noun
restrictive adj.
restrictively adv.
restrict to phr verb
restroom noun
restructure verb

e cturing ooun

Figure 4. Interface of the Oxford Collocations Dictionary using “responsibility” as an example

75

Exercises

responsibility noun

1 being responsible
ADJECTIVE
complete, full, total
awesome, big, enormous, grave, great, heavy, huge, important, serious, tremendous,
weighty
It is a great ~ caring for other people's children.
direct
primary
overall, ultimate
Ultimate ~ rests with the president.
special
diminished (/aw, esp. BrE)
He was found not guilty of murder on the grounds of diminished ~.
exclusive, sole
collective, communal, joint, mutual, shared
individual, personal
corporate
criminal
security
constitutional, political
environmental, ethical, financial, fiscal, legal, moral, social
VERE + RESPONSIBILITY
have
She has ~ for public spending.

m
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Pre-test Post-test Delayed post-test
e==@==DDL ==@=— OCD Control

Figure 5. Mean score on the collocation test for the three groups
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1. I find the tool helpful when learning how
to use academic collocations.

97.1
87.5
100
84.4

0 20 40 60 80 100

2. | find the tool helpful when revising my
writing.

mDDL mOCD

Figure 6. Learners’ perception of the usefulness of DDL/OCD in learning collocations

3. The tool is easy to use

88.2
75
4. The training on how to use the tool was 94.1
sufficient 68.8
100
87.5

5. The writing and revising practices were
helpful in getting used to the tool

6. | had difficulty using the tool due to my 52.9
own computer set-up 53.1

20 40 60 80 100

o

EmDDL mOCD

Figure 7. Learners’ attitudes towards the tools and the treatment



7. In addition to the writing practices done
in the classes, | have also used the tool for
other language learning activities

8. | will keep using the tool in my future 97.1
language learning 81.3

9. If  become an English language teacher
after the graduation, | will use the tool in my
future language teaching

10. Reported use of the tool three months || NRNEIIIEEEEE <7.7
0

after the treatment

97.1
100

73.5
71.9

o

20 40 60 80 100

EmDDL mOCD

Figure 8. Learners’ perceptions of the potential of the tools

Table 1. Information about participants in the three different groups
Group N  Averageage Average years of Teaching approaches (tools used)

(SD) English language
learning (SD)
DDL 34 20.26 (0.73) 11.23(2.60) #LancsBox (v. 3.0) (Brezina et al., 2015) and
selected academic corpora
OCD 32  20.63(0.92) 10.74(1.93) Computer-based OCD (Mclntosh et al., 2009)
Control 34 20.65(1.08) 10.44 (2.13) Any available tools except for #LancsBox and
the OCD

Table 2. Collocation test scores across the groups (mean and SD)

Group N Pre-test Post-test Delayed post-test

2
M sSD M sSD M SD a - F P

DDL 34 63.85 7.83 67.26 8.78 67.47 10.64 2 7,238 .001 .180
OCD 32 62.44 6.63 6406 921 63.19 10.98 2 632 235 .020
Control 34 60.21 752 6129 8.0/ 63.21 7.97 2 4.77 012 .126

Table 3. Confidence (mean percentage) reported when selecting collocations in the test

Group  Pre-test Post-test Delayed post-test

M ) M ) M SD df F P
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Correct answer

DDL 70.74 13.51 79.55 12.32 76.01 16.72 10.769 <.001 .246

OCD 68.21 16.86 71.64 15.52 67.87 15.54 1.459 24 .045

Control 70.09 15.46 72.95 15.28 71.27 15.19 .700 .500 021
Incorrect answer

DDL 62.15 14.70 72.09 13.24 70.79 16.84 12.035 <.001 .267

OCD 62.36 18.04 64.20 17.52 62.62 16.02 321 127 .010

Control 63.14 16.16 64.47 16.44 63.91 16.24 251 779 .008
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