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Data-driven learning with younger learners: 
exploring corpus-assisted development of the 
passive voice for science writing with female 
secondary school students
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ABSTRACT
Corpus-based approaches to language and literacy educa-
tion, commonly known as data-driven learning (DDL), are 
increasing in prominence. However, the vast majority of DDL 
interventions involve adult tertiary level learners, leaving a 
dire need for comprehensive DDL studies for secondary 
education. The present study reports on a half-year DDL 
experiment conducted at an all-girls secondary school in 
Australia, focusing on the development of receptive and 
productive knowledge of passive voice constructions used 
when writing scientific research reports for a physical science 
class. Pre/post-tests were conducted testing learners’ recep-
tive knowledge and productive use of the passive, alongside 
data on learners’ autonomous use of corpora within a written 
research report. Learners’ perceptions of corpora and DDL 
were also collected through questionnaire survey and inter-
view data taken both immediately post-training and three 
months after training. The results suggest learners’ corpus 
consultation was effective in improving use of the passive 
voice for science writing with pre-tertiary learners, although 
clear preferences for (and criticisms of ) certain corpus tools, 
functions and usage was apparent, and continued uptake 
post-training was relatively weak. Generally however, the 
implications of these findings paint a positive picture of 
what is possible regarding DDL with younger learners, and 
provide a model of how a DDL intervention with younger 
learners can be successfully managed and integrated in a 
context where secondary content teachers, rather than solely 
the applied linguist, can be the main stakeholders in a DDL 
intervention.

© 2022 Informa UK Limited, trading as Taylor & Francis Group

CONTACT Peter Crosthwaite  p.cros@uq.edu.au  School of Languages and Cultures, University of 
Queensland, St. Lucia, QLD 4072, Australia

https://doi.org/10.1080/09588221.2022.2068615

KEYWORDS
Data-driven learning; 
DDL; secondary 
education; passive voice; 
corpus-based language 
teaching; English for 
specific purposes

http://orcid.org/0000-0002-1482-8381
mailto:p.cros@uq.edu.au
https://doi.org/10.1080/09588221.2022.2068615
http://crossmark.crossref.org/dialog/?doi=10.1080/09588221.2022.2068615&domain=pdf&date_stamp=2022-5-2
http://www.tandfonline.com


2 P. CROSTHWAITE AND B. STEEPLES

1.  Introduction

The use of corpora for language teaching and learning (also known 
as data-driven learning, DDL) has been steadily increasing over the 
past decade, with a recent review of the field spanning over 400 rep-
resentative studies (Boulton & Vyatkina, 2021). Meta-analyses of the 
field suggest the oft-purported – and now increasingly empirically 
proven  – benefits of corpus consultation include second language (L2) 
development of vocabulary (e.g. Lee et  al., 2019), English for academic 
purposes (e.g. Chen & Flowerdew, 2018) and L2 writing (e.g. 
Pérez-Paredes, 2019). These results are claimed to be achieved through 
the activation of individual inquiry-based and cognitive processes under 
a constructivist paradigm of learning (Cobb, 1999), in conjunction 
with socio-cultural learning opportunities during scaffolded 
student-teacher or peer-peer interactions (O’Keeffe, 2020) either in 
class or through interaction within blended/online learning environ-
ments (Crosthwaite, 2020; Mishan, 2013).

However, in the vast majority of cases, these results have been achieved 
with adult second language learners, learning (primarily academic) 
English, at university. While this is common in much research in 
computer-assisted language learning (CALL) (Gillespie, 2020), it is unfor-
tunate that whole educational sectors including private education, learn-
ing in professional contexts, and pre-tertiary education have yet to 
receive much attention from DDL researchers. Numerous reasons for 
this situation have been suggested in the CALL and DDL literature, 
including ethical and bureaucratic complexities involved with gaining 
access to younger learners (Brown et  al., 2020); the need to convince 
gatekeeping teachers of the value of DDL, both for the teachers them-
selves as well as their learners (Tondeur et  al., 2019); (perceived) clashes 
with existing approaches to language and literacy education (Bednarek 
et  al., 2020); the workload demands placed upon pre-tertiary teachers 
leaving little room for professional development in or integration of 
CALL (Park & Son, 2020); and a general lack of funding for large-scale 
exploratory research into DDL to be carried out in pre-tertiary settings.

This leaves corpus linguistics and DDL researchers having to continue 
to ‘spread the word’ as ‘corpus missionaries’ (Römer, 2009), doing our 
best to promote the value of DDL to those outside of the academic 
bubble, which often results in the applied linguist being the main stake-
holder rather than the teachers or institution involved (Pérez-Paredes, 
2019). That said, we are now beginning to see the results of these 
endeavours, with a marked increase in studies on DDL for younger 
learners now entering the literature over the last few years (e.g. Fang 
et  al., 2021; Karras, 2016; Saeedakhtar et  al., 2020).
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While an encouraging development, most of these studies still focus 
on the acquisition of general English by L2 learners in EFL contexts, 
leaving studies exploring the effectiveness of DDL by first language users 
of English or speakers of English as an additional language/dialect 
(EAL/D) in mainstream education currently lacking. Studies also pre-
senting follow-up data on DDL use beyond initial DDL training are 
also sorely needed (Crosthwaite & Boulton, 2022; Boulton & Cobb, 2017).

In response, the present study reports on a half-year DDL experiment 
conducted in an all-girls secondary school in Australia, focusing on the 
development of receptive and productive knowledge of passive voice 
constructions with a mixed class of L1 monolinguals and EAL/D speak-
ers. The DDL intervention was intended to help boost students’ knowl-
edge and use of the passive voice for writing scientific research reports 
based on observed science experiments as part of an elective Physical 
Science class. We present data on pre/post-tests of learners’ receptive 
knowledge and productive use of the passive, data on learners’ auton-
omous use of corpora while drafting and revising a written research 
report, and their perceptions of corpora and DDL within questionnaire 
survey and interview data taken both immediately post-training and 
three months after training. The study’s research questions are as follows:

RQ1: Does DDL training result in improved receptive knowledge and produc-
tive use of the passive voice for secondary school age learners in pre-/post-test 
experimental conditions?

RQ2: How do secondary school students autonomously use corpus tools to make 
revisions to a written research report post DDL-training?

RQ3: What are the perceptions of secondary school students regarding DDL 
following DDL training and three months following training?

2.  DDL and younger learners: the story so far

Today’s primary and secondary school-age learners live in a rapidly 
evolving digital world, a situation exacerbated by COVID-19. This 
context results in increasing demand for the requisite abilities and skills 
needed to adapt to, utilise and become proficient in new technological 
innovations to stay ahead of the curve (Knobel & Lankshear, 2010). 
Following constructivist accounts of (language) learning, children have 
the opportunity to actively construct and enrich their own knowledge, 
skills and abilities through the use of technology, which (if selected 
and used appropriately) can provide learner-focused and learner-initiated 
language learning experiences that can have a significant impact on 
learners’ linguistic and cognitive development (Kewalramani et  al., 2020), 
as well as improve digital literacies and (language) data analysis skills.



4 P. CROSTHWAITE AND B. STEEPLES

However, there is a gap between the purported benefits of interacting 
with language-related applications and current practice (Chambers, 2019), 
with many learners and their teachers unaware of the myriad of CALL 
tools and applications available to them, and over-relying on passive 
rather than active use of popular existing applications including Google, 
(online) dictionaries, and translation websites to resolve language-related 
issues, with potentially fewer opportunities for meaningful and lasting 
learning gains (Pritchard, 2008).

In response, researchers working on data-driven learning (DDL) have 
sought to incorporate language corpora into classroom practice, either in 
the form of ‘hands-off ’ tasks involving the analysis of pre-selected corpus 
data, or (increasingly) ‘hands-on’ activities involving student-led corpus 
query, analysis and consolidation, with ‘every student a Sherlock Holmes’ 
(Johns, 1997, p. 101). DDL is claimed to enshrine active (rather than 
passive), constructivist, student-led learning, in that learners ‘learn best 
when they discover or can be led to discover themselves’ (Cobb, 1999, p. 15).

While actual empirical studies directly testing whether DDL leads to 
better learning in general are currently few in number (Crosthwaite & 
Boulton, 2022), a vast range of research has reported specific learning 
gains across a variety of target language forms and across a range of 
contexts and languages, with generally positive perceptions from students 
and teachers alike (Boulton & Cobb, 2017; Boulton & Vyatkina, 2021). 
When DDL is conducted in classroom settings, learners benefit from 
teacher-scaffolded corpus consultation activities together with the socio-
cultural benefits of peer-to-peer discussion in the form of increased 
language-related episodes during corpus consultation, analysis and inter-
pretation (O’Keeffe, 2020). At least, the above claims have been supported 
in numerous studies on L2 learners in tertiary settings.

How might pre-tertiary learners be different to their adult counterparts 
in their ability to take part in DDL, and how might they go about it? 
We know that many children can be considered as ‘digital natives’ 
(Prensky, 2001), having grown up surrounded by internet-connected 
tablet devices and mobile phones, and may have already used a range 
of language-related applications including online games, searching for 
information via search engines, and communicating in real-time via chat 
or video-conferencing software. Therefore, they may already be used to 
‘doing DDL’, in a sense, in terms of their ability to take in multiple 
sources of (digital) information and come to data-driven conclusions 
based on the task at hand (Boulton, 2015). However, to what extent that 
process leads to language acquisition is seldom tested directly, and, in 
almost all cases, a ‘corpus tool’ or concordances are nowhere to be seen. 
Younger learners are also in the process of developing L1 literacy, and 
so sudden exposure to concordances or extensive frequency/collocation 
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lists may be overwhelming, even when the target language is the same 
as that of the learner’s primary language (Sripicharn, 2010). Instead, the 
go-to tools for language learning for young people are Google, Youtube, 
online dictionaries, or translation websites. Some studies have sought 
to harness these applications for DDL with younger learners with some 
success (Boulton, 2015; Frankenberg-Garcia, 2014; Gatto, 2019; Giampieri, 
2019). Yet, such experiences arguably promote a more passive, ‘in and 
out’ approach to consulting language data (Thompson, 2013) – one 
lacking in opportunities for more linguistically-oriented, focus-on-form 
language learning experiences that corpora and DDL have been shown 
to provide.

An increasing body of research has now sought to empirically test 
the affordances of corpus consultation and DDL with younger learners 
with generally positive results. Focusing on studies over the last decade, 
Crosthwaite and Stell (2019) used the online SketchEngine for Language 
Learning corpus platform (SKELL, Baisa & Suchomel, 2014) with two 
primary age EAL/D speakers within a private home tutoring setting, 
with the researcher providing targeted written corrective feedback on 
the students’ writing for subsequent corpus-led revision. The students 
held positive perceptions of SKELL for resolving vocabulary errors, and 
regularly consulted the corpus autonomously outside of the feedback 
provided by the researcher. A similar finding is presented in Kim (2019) 
using paper-based DDL materials within the Korean primary EFL con-
text, with students enjoying the process of deducing ‘rules’ from patterns 
in the concordances, and going against their teachers’ initially negative 
perceptions of DDL. At the secondary level, Liontou (2019) used DDL 
to teach idioms to Greek EFL learners using the BYU-COCA corpus 
platform (Davies, 2009) together with printed extension activities involv-
ing corpus data, with success on a post-test reported following just one 
hour of instruction on DDL.

A number of studies have investigated the acquisition of collocational 
patterns with younger learners, including Boontam and Phoocharoensil 
(2018) with 4th grade EFL learners in Thailand, using the Graded Readers 
Corpus within the Compleat Lexical Tutor (Cobb & Free, 2004), as well 
as Özbay and Olgun (2017)’s study which found significant differences 
between experimental and control groups’ knowledge of L2 preposition 
collocations following 15 weeks of instruction for Turkish EFL learners. 
Saeedakhtar et  al. (2020) used DDL for verb-noun collocations with 
Iranian EFL learners, with students using ‘hands-on’ DDL outperforming 
learners working under a ‘hands-off ’ condition in delayed post-tests. 
Fang et al. (2021) studied collocation learning through DDL with Chinese 
secondary school students, reporting improvements after just three train-
ing sessions.
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Soruç and Tekin (2017) explored Ugandan EFL students’ vocabulary 
development, comparing a paper dictionary-only control group with a 
group using DDL, with increased learning gains for the DDL group 
over the control group. Karras (2016) reported similar gains for vocab-
ulary development for EFL learners in the Vietnamese context. Tekin 
and Soruç (2016)’s investigation of DDL for Turkish EFL vocabulary 
development revealed five common themes arising from students’ per-
ceptions, including ‘innovative’, ‘autonomous’, ‘easy and fun’ and ‘practical’ 
as positive aspects of corpus use.

In terms of improving grammar, Moon and Oh (2018, p. 48) used 
DDL with Korean middle school EFL learners, attempting to ‘unlearn’ 
overgeneration of the copula before thematic verbs (e.g. ‘he is dance 
very well’) using DDL activities exposing learners to negative evidence 
of erroneous forms via the construction and analysis of a learner corpus 
generated from learners’ own writing.

However, in almost each case, these studies were led by applied lin-
guists rather than interested, DDL-capable teachers, and involved EFL 
learners studying general English as an L2. The former is problematic 
in terms of Chambers’ (2019) ‘research-practice gap’ where teachers are 
unable to replicate DDL interventions led by trained applied linguists, 
while the latter is problematic in terms of DDL gaining mainstream 
acceptance outside of L2/EFL contexts.

3.  Rationale for the present study

Pre-tertiary students must quickly develop knowledge of the language 
features required for disciplinary literacy in terms of comprehension 
(through reading) and production (through writing), with both frequently 
requiring interaction with technology. However, in Australia, only 17% 
of school leavers have attained the highest literacy levels, with students 
from non-English speaking backgrounds achieving even poorer results 
(OECD, 2013). In particular, the number of female high school leavers 
entering STEM fields at tertiary level is still low in Australia and globally 
(Australian Government, 2021), with stereotypes and cultural norms 
dampening girls’ interest in STEM, alongside limited learning resources 
and pedagogies for improving girls’ knowledge of science disciplines 
within secondary curricula (Australian Government, 2019).

Many girls feel frustrated when encountering STEM language, par-
ticularly those for whom English is an additional language (Jones & 
Seilhamer, 2020). Secondary school teachers also lack detailed under-
standing of scientific language within the curriculum, and their teacher 
education is inadequate in supporting struggling literacy learners (Merga 
et  al., 2020). Teachers also lack the technological content pedagogical 
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knowledge (TPACK, Koehler & Mishra, 2009) to develop students’ abil-
ities to discover the language of science through corpus technology. This 
is exacerbated under COVID-19-induced school lockdowns and in-class 
social distancing at a time when education systems worldwide are unpre-
pared for digital learning and where 20% of teachers worldwide cite the 
need for improved ICT training (OECD, 2020). Providing targeted train-
ing and support in this area through the adoption of DDL is therefore 
a way for both teachers and students to fight back.

4.  Method

4.1.  Context

Following a 1 day teacher training session in DDL conducted at the 
research site, an all-girls’ secondary school in Queensland, Australia, 
the researcher was approached by two teachers who were interested in 
pursuing a DDL-led approach to improving students’ writing of science 
research reports required as part of the students’ Year 12 summative 
assessment. The teachers had concerns that the girls suffered from a 
general lack of exposure to science writing, as well as lacking the means 
to learn about science writing via their go-to language reference resources 
of Google and online dictionaries.

Following negotiations about what to target, the teachers suggested 
developing a suite of activities around the use of the passive voice, 
which is very frequent in the reporting of the methods undertaken for 
experimental procedures that the girls would first observe in-class and 
subsequently write up as a research report. Teachers reported that while 
the students might ‘know’ the passive voice construction, they still 
struggled to use it on occasion, and failed to recognise its importance 
within key sections of the research report genre. Crucially, while the 
researcher was responsible for developing the materials and selecting 
the corpora and corpus tools to use, the teachers were at the forefront 
of the delivery of the DDL activities, performing many of them in-class 
together with the students and without the researcher present. In this 
way, the main stakeholders of the procedure were considered to be the 
subject content teachers – a rarity in DDL research (Pérez-Paredes, 2019).

4.2.  Participants

Thirty-one female Year 9–10 students aged between 14 and 15 years old 
from an all-girls secondary school agreed to join the study, taken from 
two separate classes taught by two separate teachers using the same 
curriculum and materials. Of these, 24 were monolingual English 
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speakers and 7 were EAL/D speakers with upper intermediate to advanced 
levels of English. Seven out of 31 students reported previously hearing 
about a corpus prior to the study but not using them for DDL, with 
the others never having heard of a corpus before.

4.3.  Materials

4.3.1.  Tests
Three tests of the passive voice were employed in this study, each con-
ducted and hosted on Office365 Forms online, with each taken from 
Spada et  al. (2015) as available on the IRIS repository.

The first tested receptive knowledge of the grammaticality of passive 
voice constructions across 42 items (36 passive constructions and 6 
distractors). For each question, students were asked whether they thought 
the given sentence was grammatically accurate, selecting ‘correct’, ‘incor-
rect’ or ‘unsure’.

The second tested students’ ability to identify and correct errors within 
passive voice constructions across 24 items (18 targeting the passive and 
6 distractors). Students were told each sentence contained one error, and 
to then identify the error and re-write the sentence accurately. It was 
expected that given the mostly L1 English cohort, their metalinguistic 
knowledge of the passive voice construction would already be high, thus 
the purpose of these two tests was to confirm this knowledge empirically 
as well as to determine the level of knowledge of the EAL/D speakers.

The third tested students’ ability to produce passive voice construc-
tions via an elicited picture sequence description task, again taken from 
Spada et  al. (2015). The sequence describes a package sent from a 
grandfather in Japan to a boy in Canada. Students were shown the 
whole 15-image sequence as one large image first, then scrolled down 
to a larger version of each individual image where they were asked 
‘what happened to the package?’ in each case, with students writing a 
sentence requiring the passive voice (with the exception of only one of 
the pictures where the students are asked to explain what the boy did 
in active voice after receiving the ‘package’). Each submitted sentence 
for each prompt written appropriately in the passive voice (e.g. ‘The 
package was taken to the post office’) scored one point. Sentences written 
in active voice (e.g. ‘Kenji’s grandpa had to take the package to the Post 
Office’) or deemed erroneous due to lexical or syntactic inconsistency 
with the passive (e.g. ‘The package been sent from home to the post 
office) scored zero points. The researcher checked each individual sen-
tence according to these criteria.

None of the tests were timed. Crucially, the learners were permitted 
to use any corpus tool on any of the post-tests, if they so wished. For 
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each item on the three post-tests, students could check a box to indicate 
whether they had used a corpus tool to help formulate their answer. In 
this respect, the pre/post-test setup in this study is not strictly 
quasi-experimental, although it was not intended to be – rather, the 
purpose of the post-tests was to determine if students would actually 
use a corpus to help them answer the questions following DDL training, 
as well as to determine the accuracy of answers where corpus consul-
tation had taken place. Not all students completed all of the tests due 
to drop out – exact numbers of participants taking each test are provided 
in the results.

4.3.2.  DDL training
DDL training was conducted in a blended mode, with students com-
pleting exercises developed by the researcher specifically for this study, 
hosted on the online EDX1 platform within a pre-existing adult-focused 
short private online course for DDL (Crosthwaite, 2020). To create the 
exercises, the researcher developed an ad-hoc learner corpus of the 
students’ written report of their first observed experiment on how fric-
tion creates static electricity which can influence the directional flow 
of running water. The 10 most frequent verb forms appearing in passive 
constructions were selected as target items for subsequent corpus inves-
tigation, namely 1) is; 2) was; 3) were; 4) rubbed; 5) rubbing; 6) applied; 
7) moved; 8) using; 9) measured; 10) charged. Most module activities 
then involved students observing a guided corpus query into one of the 
target items using either SKELL (Baisa & Suchomel, 2014), SketchEngine 
(Kilgarriff et  al., 2014) or Linggle (Lai & Chang, 2020), observing the 
concordance, frequency or collocation data (depending on the function 
of the tool being used in the exercises), replicating the guided query 
on their own for a different item, then consolidating this knowledge 
via multiple-choice question, peer discussion, or individual reflection. 
Students completed some activities in-class with teacher guidance and 
some out of class individually. This follows McEnery et  al. (2006) three 
I’s approach (illustration, interaction and induction) alongside Flowerdew’s 
(2009) ‘intervention’ stage through the assistance of the teacher.

Students completed five online modules taken 2 weeks apart, with 
each module taking between 30 minutes to 1 hour to complete. These 
include:

•	 Module 1: How corpus tools do what your dictionary or transla-
tion website can’t (Introducing SKELL)

•	 Module 2: Corpora for the passive (continuing training in SKELL)
•	 Module 3: Exploring collocation through Word Sketch in SKELL 

and Linggle
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•	 Module 4: Exploring a corpus of science writing (introducing 
SketchEngine and the British Academic Written English corpus, 
Alsop & Nesi, 2009)

•	 Module 5: Limiting queries to the physical science subcorpus of 
the BAWE

By the end of the training, students were expected to have basic 
knowledge of generating simple and wildcard corpus queries in SKELL, 
SketchEngine and Linggle; generating, understanding and extrapolating 
information from frequency and collocation statistics; the notion and 
value of querying different subcorpora; and how to use a corpus to 
learn more about passive voice constructions. By way of example, one 
unit in Module 3 explores the OR operator (/) in Linggle for the con-
struction X was charged vs. X was electrified as part of the friction 
experiment, which is a potential issue students may experience in their 
free report writing tasks (see section below). Students were directed to 
query Linggle using the syntax ‘was charged/electrified’, which results 
in 870,000 hits for the former and only 8,600 for the latter. Based on 
this information, students may ascertain that that 99% of the time, the 
expression ‘was charged’ seems to be used over ‘was electrified’ (although 
this does not mean that ‘was electrified’ should never be used). Students 
were then directed on how to study concordance lines for either option, 
before completing two multiple choice questions involving an alternative 
construction ‘X was applied’. All such content is available for the reader 
at the course link.

4.3.3.  Students’ written production
Following DDL training, students produced a complete written research 
report based on an observed in-class experiment involving a comparison 
of the concentration of ethanoic acid in various vinegars. Students were 
advised that during writing, as well as proofreading/editing their work, 
they should label through coloured highlighting (in MS Word) anywhere 
in the text where they used an online tool to help produce or revise a 
given word or expression. The available options were Google, Google 
Scholar, Dictionary.com (or equivalent), Google Translate, SKELL, 
SketchEngine or Linggle. The reports were then analysed for the fre-
quency of use of these tools, as well as the general accuracy/readability 
of the final produced expression where a tool was used (1 = accurate/
appropriate, 0 = error/inappropriate).

4.3.4.  Questionnaire surveys
Two questionnaire surveys were administered to all participants via 
Office365 forms. The first, based on a survey provided to teachers 

https://edge.edx.org/courses/course-v1:UQx+SLATx+2019/about
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following DDL training in Crosthwaite et al. (2021), was administered 
directly following completion of the final post-training test, and was 
divided into four sections, including:

•	 Preferred corpus software and functions
•	 Perceptions of corpus training
•	 Perceptions of DDL for improving knowledge/use of the passive voice
•	 What students would like to see in a hypothetical future tool

The second survey was administered 3 months following completion 
of the science elective, and asked only the following questions:

•	 Are you still using at least one of the corpus tools for any reason?
•	 Which tool(s) are you still using?
•	 What are you using the tools to do?
•	 What you find most useful about the tools?
•	 (if not using the tools anymore) Why have you stopped using 

the tools?

Both surveys are available on the IRIS repository. Students could 
select more than one response on certain questions (e.g. ‘why have you 
stopped using the tools’).

4.3.5.  Interviews
Students took part in semi-structured focus group interviews of 5-6 
students following completion of the DDL training, and were asked 
questions relating to:

•	 Current online language learning tools
•	 Perceptions of corpus training
•	 Perceptions and use of online corpus tools
•	 Suggestions for improving tools/DDL

Each interview was audio recorded and transcribed by the researcher. 
They followed a semi-structured sequence of questions chosen by the 
researcher beforehand while retaining the interviewees’ freedom to elab-
orate and express their opinions on issues raised (Marshall & Rossman, 
2010). In this manner, the interviewee has the freedom to go in unpre-
dictable directions on topics, allowing the researcher further insight into 
the issues discussed. The interviews were transcribed and analysed into 
segments of meaning, with short phrases coded manually using in-vivo 
coding following procedures suggested in the Coding Manual for 
Qualitative Researchers (Saldaña, 2016). In-vivo coding uses the terms 

https://www.iris-database.org/iris/app/home/detail?id=york:940225
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and concepts emerging from the participants’ words; thus, it is possible 
to capture their experiences and perceptions while preserving the mean-
ing of their views and actions in the coding itself (Charmaz, 2014). One 
researcher carried out this coding process across multiple rounds of 
coding. Following the in-vivo coding, a broader categorization of con-
cepts that express similar meaning were determined as emerging from 
the codes. These categories were grouped into themes, which merge the 
categories, codes and excerpts into one idea that can be explained and 
analysed. According to DeSantis and Ugarriza (2000, p. 362) ‘A theme 
is an abstract entity that brings meaning and identity to a recurrent 
experience and its variant manifestations. As such, a theme captures and 
unifies the nature or basis of the experience into a meaningful whole’. 
In this sense, the extracted themes represent broader concepts that unify 
participants’ answers. Finally, the themes, categories and code frequencies 
are visualised via mind maps to better understand the links between 
the perceptions and experiences of the interviewed participants.

5.  Results

5.1.  Tests of the passive

5.1.1.  Grammaticality judgement
26 students completed both pre and post-tests of grammaticality judgement 
of the passive voice. The median score on both pre- and post-test was 
34 out of a possible 36, with means of 32.71 (SD = 3.69) for the pre-test 
and 32.88 (SD = 4.39) for the post-test. As the data was not normally 
distributed (Shapiro-Wilk <.001), Wilcoxon’s Signed Rank Test showed 
there was no significant difference between pre- and post-test scores for 
grammaticality judgement, given the groups’ pre-test performance was 
already excellent (Z = 0.837, p = .403, r=.164). Performance on the 6 
distractor items in the pre-test was 96.2% and 94.8% on the post-test. 
Neither the L1 students (p = .059) nor the EAL/D students (p = 1.00) 
experienced significant improvement under individual Wilcoxon tests.

However, as mentioned in the method section, students were given the 
chance to use a corpus to check their intuitions on test items in the 
post-test, doing so a total of 158 times across the cohort. Of these, 139/158 
(87.97%) of quiz attempts resulted in a correct/appropriate answer.

5.1.2.  Error correction
24 students completed both pre and post-tests of error correction of 
passive voice. The median score on both pre- and post-tests was 17 out 
of a possible 18, with means of 15.95 (SD = 2.86) for the pre-test and 
16.04 (SD = 2.95) on the post-test. As the data was not normally 
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distributed (Shapiro-Wilk <.001), Wilcoxon’s Signed Rank Test showed 
there was no significant difference between pre- and post-test scores 
for error correction, given the groups’ pre-test performance was already 
excellent (Z = 0.559, p = .576, r=.114) Performance on the 6 distractor 
items in the pre-test was 95.1% and 92% on the post-test. Neither the 
L1 students (p = .507) nor the EAL/D students (p = 1.00) experienced 
significant improvement under individual Wilcoxon tests.

In the post-test, where students were given the chance to use a corpus 
to check their intuitions, they did so 82 times. Of these, 71/82 (86.58%) 
of attempts resulted in a correct answer.

5.1.3.  Picture sequence retelling
23 students completed both pre and post-tests of the production of 
passive voice via the picture sequence retelling. The median score on 
the pre-test was 10 out of a possible 14, with a mean of 8.95 (SD = 
2.93). The median score for the post-test was 11/14, with a mean of 
9.78 (SD = 2.44). As the data was not normally distributed (Shapiro-Wilk 
<.001), Wilcoxon’s Signed Rank Test was used to determine the differ-
ence between pre- and post-test scores, with students scoring significantly 
higher on the post-test, with a large effect size (z = 2.50, p = .012, r = 
.521) (Tomczak & Tomczak, 2014). There was no difference between 
the L1 and EAL/D cohorts when comparing the differential between 
pre- and post-test results (Mann-Whitney U = 64.50, t = 1.050, p = 0.354).

Where students were given the chance to use a corpus to check their 
intuitions, they did so 50 times. Of these, 38/50 (76.00%) of attempts 
resulted in a correct/appropriate answer.

5.2.  Students’ free use of corpus tools for science report writing

Twenty-two students provided a written report based on an observed exper-
iment comparing the concentration of ethanoic acid in various vinegars. 
Table 1 describes the frequency each tool was used for the production or 
revision of a given word/expression across the cohort, the proportion of 
accurate/appropriate expressions produced using each tool, and the count 
of production/revision of passive voice constructions in particular. Students 
highlighted any passage in their report where they used the applications 
in Table 1, using a unique colour to highlight an individual application as 
described in the method section.

The mean number of highlighted passages per student was 5.95 (SD = 
5.41). Three students did not highlight any passages in their reports.

In total, 196 passive constructions were located in the 22 texts (average 
of 8 per text), of which 26 (13.2%) were highlighted as revised using one 
of the tools in Table 1. Interestingly, students used a combination of 
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corpus tools together with the more ‘traditional’ search engines including 
Google and Dictionary.com when drafting or revising their writing, often 
within the same document. Overall, the accuracy of students’ highlighted 
passages was very high for both corpus tools (95.5%) and non-corpus 
applications (95.2%). However, a number of highlighted passages taken 
from Google, Scholar or Dictionary.com were lengthy i.e. copied and 
pasted at the whole sentence level or even the paragraph level, while 
highlighted passages involving corpus tools tended to focus on single 
words or 3-4-5-word expressions. This suggests that students used different 
kinds of tools for quite different purposes when allowed to do so freely. 
Encouragingly, the corpus tools (i.e. SKELL, SketchEngine and Linggle) 
were used twice as frequently overall (n = 89) compared with the non-corpus 
applications (n = 42) suggesting that the students had taken the DDL 
training onboard and were willing to use corpora to resolve language-related 
concerns with their writing during free production. This also applied to 
students’ highlighted passages involving passive voice constructions, with 
corpus tools used 20 times for this purpose compared with only 6 uses 
with other applications, 2 of which were eventually erroneous.

5.3.  Post-training questionnaire survey and focus group interview data

5.3.1.  Current language learning tool use
In total, 27 students completed the post-training survey, and all students 
in both classes were present for the focus group interviews. Students 
were first asked in the interview data about their current use of online 
tools for computer-assisted language learning (Figure 1).

Regarding their current use of online tools for language learning, 
students reported using Google, online dictionaries and thesaurus, 
Grammarly and Beolingus (an online dictionary tool for L2 German). 
Students generally use these tools for ‘finding words’, with a smaller 
number of EAL/D students using them for direct translation, although 
they note issues with these tools’ basic functions and, importantly, a 
lack of context or a lack of disciplinary specificity for the sciences 
provided with any query results.

Table 1.  Free use of corpus tools for science report writing.

Tool No. of times used
Proportion of appropriate/

total production
Times used for passive 

voice

Google.com 14 13/14 (92%) 2 (including 1 error)
Google Scholar 4 4/4 (100%) 0
Dictionary.com 18 17/18 (94%) 2 (including 1 error)
Google translate 6 6/6 (100%) 2
SKELL 32 32/32 (100%) 13
SketchEngine 18 17/18 (94%) 1
Linggle 39 36/39 (92%) 6
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5.3.2.  Corpus tools used and their functions
Figure 2 describes students’ preferred corpus tools by order (1st/2nd/3rd).

Overall, students picked Linggle as their preferred tool, with over 
75% picking this as their first choice. SketchEngine was ranked as most 
students’ 2nd choice (50%), with SKELL ranked as most students’ 3rd 
choice (50%). This is confirmed in the interview data (Figure 3).

Linggle is preferred primarily due to its ease of use and appealing 
user interface, while students also reported the versatility of SketchEngine 
despite the learning curve involved in its use. Regarding the specific 
corpus functions preferred by students, Figure 4 describes the following 
functions as ranked as their top three (of the 8 possible):

To summarise, students’ first and second preferences for corpus func-
tions were both found in Linggle, namely the wildcard and OR (‘/’) 
query options which allow students to enter their query then directly 

Figure 1. S tudents’ current use of online language learning tools.

Figure 2. S tudents’ preferred corpus tools.
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view how their query compares with the range of alternatives provided 
by Linggle. These accounted for over 50% of students’ 1st preferences 
for corpus function. While wildcards can be easily used in SketchEngine 
and SKELL, and with SketchEngine also allowing direct comparison of 

Figure 3. S tudents’ perceptions of online corpus tools.

Figure 4. S tudents’ preferred corpus functions.
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the frequency of a query term with other alternatives in the corpus, 
Linggle provides this data in a simple visual format without having to 
click through the frequency/collocation options in SketchEngine’s more 
complex user interface. That said, the ability to limit searches to physical 
science texts in SketchEngine was also favoured by students, as was the 
Word Sketch function in SKELL, which again allows users to see mul-
tiple options instantly following a given query. The GDEX function to 
simplify concordance results demonstrated during the DDL training was 
not seen as particularly useful as compared to the other functions, nor 
was searching for collocations in SketchEngine or viewing concordances 
in SKELL.

5.3.3.  Students’ perceptions of corpus tools
Figure 5 describes students’ overall perceptions of the corpus tools they 
used during DDL training.

Overall, students were positive about their ability to understand fre-
quency and collocation output via corpus tools, and also felt confident 
in their understanding of what they needed to search for. Easy access 
to the tools was also seen as positive, and students were encouraged by 
the overall speed of the tools. A more mixed picture was provided by 
students regarding the ease of using certain corpus tools, understanding 
concordance output, easily conducting corpus searches, and the learning 
curve involved in DDL. Learners were less enthusiastic about conducting 

Figure 5. S tudents’ survey perceptions of corpus tools.
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Figure 6. P erceptions of corpus use (interview data).

complex searches, preferring a simpler-is-better approach. Individual 
quotes from the open-ended question on this topic included:

•	 It was difficult to understand at first where I was going in the 
corpus, specifically how to get to the frequency part of Sketch 
Engine.

•	 They were very confusing and I struggled to understand the steps 
for using them.

•	 Linggle is very easy to use and can see the results very clearly and 
users don’t need to spend much time to work out the different 
functions of the tool

•	 These tools are very good, and fantastic tools for writing research 
tasks, or even essays and reports. I found Linggle very easy to 
use, all the other tools like Skell and Sketchengine are amazing 
tools, but I found it hard to understand how to use them.

Regarding the interview data (Figure 6), students discussed the help-
fulness of using corpus tools for both general and specific purposes, as 
well as how they planned to use corpus tools in the future.

In general, students felt they would use corpora for ‘finding words’, 
including consulting information on synonyms, frequency, and register/
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genre differences. They also felt that exploring the different options 
corpora and corpus tools could provide was useful. Regarding using 
corpora for science writing, ‘finding words’ was again the main argument 
for corpora and DDL, including finding sentence starters, the ability to 
query within specific disciplines (in SketchEngine), and the advantages 
of corpora over Google. Regarding future use, students claimed they 
would use corpora for ‘finding words’ and ‘finding examples’, including 
some comments on using corpora in other disciplinary subjects including 
English and history.

5.3.4.  Perceptions of the DDL training
Figure 7 describes students’ perceptions regarding the online DDL train-
ing activities they completed.

Overall, students were positive about the online activities in general, 
although were less certain about the usefulness of embedded reflective 
discussion, and were quite mixed in their general enjoyment of the activities. 
Individual comments from the open-ended question in this part include:

•	 The things they were asking me to do were complicated, so I had 
to ask others what I had to do. Some activities were not captivating 
enough. Maybe use some fun pictures. Maybe some memes would 
be helpful to make it more engaging.

•	 Some of the instructions for the SketchEngine and SKELL were con-
fusing and a little difficult to read/understand. The reflection parts 
were really good though.

Figure 7. S tudents’ survey perceptions of DDL training.
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•	 I think the descriptions for the method could be more fun and 
concise.

•	 They were very good, but sometimes I was very confused of what I 
needed to do. Overall it was very useful!:)

The interview data (Figure 8) explored students’ perceptions of the 
usefulness of the training for understanding the passive voice and as 
well as for exploring the different functions of the corpus tools.

Students felt the DDL training was useful for learning about the 
passive voice in terms of providing plentiful examples of passive voice 
sentence structures. They felt this would be particularly useful for L2 
English learners. Students also felt the training was useful for under-
standing how to find words, for understanding scientific writing in 
general, and for learning about the various tool settings.

5.3.5.  Perceptions of corpora for understanding and using the passive 
voice
Aside from the interview data in Figure 6 above, Figure 9 describes 
students’ perceptions regarding the usefulness of corpora for improving 
knowledge and use of passive voice.

Overall, students were generally positive about using corpora and 
DDL for this purpose. However, more mixed responses were provided 
regarding use of collocation/concordance output for understanding the 

Figure 8. S tudents’ perceptions of online DDL training (interview data).
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passive, although it is possible some students entered ‘disagree’ for one 
and ‘agree’ for the other. Only one student commented on this section:

•	 They [corpora] really help understand passive voice, but since I 
wasn’t very good in understanding how SKELL and SketchEngine 
worked, it was hard in understanding what to put into [the] search.

5.3.6.  Issues and suggestions for improvement
The interview data explored students’ issues with corpora and DDL, 
and their suggestions for improving the DDL training, DDL tools and 
DDL as a pedagogical approach (Figure 10).

Regarding the issues faced during DDL, these all related to the user 
experience, rather than the nature of DDL per se. The complexity of the 
SketchEngine user interface was too steep a learning curve for many, 
despite its recent overhaul to be more user-friendly. In terms of suggestions 
for improving the experience, students also commented on the need to 
simplify the user experience, in particular favouring visual output over 
textual output. Students also felt the online DDL training materials could 
be more in line with the online training they currently experience for 
other subjects (although they did not comment specifically on what these 
were). This could be done by inserting how-to videos for each of the 
worked examples within the online training, as well as earning points/

Figure 9. S tudents’ perceptions of DDL for the passive voice.
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avatars for successful completion of activities. Finally, in terms of future 
improvements to corpus tools, students suggested a range of functions and 
filters, including automatic citation/referencing of selected concordances, 
the ability to go from a concordance to the full paper or profile of the 
researcher involved, as well as filters for the subject/topic of corpus texts.

5.4.  Follow up survey

Eighteen students responded to the follow-up survey sent three months 
following the DDL training. Of these, only four students (22%) reported 
still using corpus tools. For these students, Linggle was the preferred 
tool with 4 votes, and with SKELL and SketchEngine gaining 1 vote 
each. These students reported using the tools ‘to correct errors I am 
making’ (n = 3), ‘to learn which words go together’ (n = 3) and ‘to find 
new academic expressions’ (n = 1).

The reasons why the other students had stopped using corpus tools 
are presented in Figure 11.

The main reason for students’ eventual rejection of DDL is the learning 
curve involved in using corpus tools, either in terms of the tools’ func-
tions, or the act of using the tools for DDL itself (i.e. I don’t know how 
to use the tool properly for DDL). This has led to students reverting to 

Figure 10. S tudents’ criticisms of DDL/Suggestions for the future.
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Google, translation software and dictionaries for querying language-related 
issues in a number of cases (although it could be said they are still 
doing DDL here, even if they are not aware of this know). Difficulty 
understanding corpus output as well as feeling overwhelmed by said 
output are also listed as reasons, as well as issues with tool functions 
and speed. Responses to the open-ended question on this topic included:

•	 I keep forgetting it’s there and sometimes it’s just easier to use 
a simpler tool.

•	 I just find it complicated and would much rather just Google
•	 Too many steps required to get the result I want
•	 It was too complicated to understand. Also the time it took was 

just not worth it

6.  Discussion

This study has shown the benefits and drawbacks of corpus consul-
tation and data-driven learning for improving knowledge and use of 
the passive voice construction for science writing with pre-tertiary 
learners. The implications of these findings paint a positive picture 
of what is possible regarding DDL with younger learners, and provide 
a model of how a DDL intervention with younger learners can be 
successfully managed and integrated. We now discuss each research 
question in turn.

Figure 11. S tudents’ reasons for discontinuing corpus use.
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6.1.  RQ1

Regarding students’ performance on the three tests of the passive, stu-
dents’ metalinguistic knowledge of the passive voice did not significantly 
improve, although it was very high to begin with. However, when faced 
with the need to check their intuitions about this metalinguistic knowl-
edge during an explicit judgement or correction task, students frequently 
used corpora to do so, and were generally successful in generating 
appropriate judgements/corrections as a result.

Students’ productive knowledge of the passive voice (when prompted 
in the picture sequence description) does appear to have significantly 
improved, at least when we take students’ successful corpus queries into 
account. Therefore, the data suggest that student-led corpus consultation 
is useful for encouraging students to check and confirm their intuitions 
regarding the usage of the passive voice when formulating sentences 
requiring passive voice constructions, and adds to the body of research 
that using DDL with younger learners can result in gains for academic 
writing, and grammar in particular (e.g. Kim, 2019; Moon & Oh, 2018), 
although we remind the reader that these were not true quasi-experimental 
conditions as the learners were permitted to use corpora in the post-tests.

What DDL appears to be doing here is to give these learners the 
power to ‘make sense’ of their underlying metalinguistic knowledge of 
the passive, at least when unsure of their intuitions, by utilising the 
extra, more specific context available from corpus data, both at the 
corpus query stage (using the context of the target item as part of the 
query) and at the data retrieval and analysis stage (when reading con-
cordances or consulting frequency information), which then aids them 
greatly when determining what to write at the level of actual production. 
While there is a strong link between metalinguistic knowledge and the 
productive knowledge of metalanguage of the type one would receive 
in ‘traditional’ grammar teaching contexts (Hu, 2011), accessing meta-
linguistic knowledge has been shown (in SLA research at least) to be 
controlled by factors including attention to form, processing automa-
ticity, and linguistic prototypicality (Hu, 2002). While attention to form 
is stimulated in the first instance by the task at hand (in this case 
grammaticality judgement, error correction or free production), con-
sulting corpus data could be said to promote additional attention to 
form, processing automaticity through the ‘input flood’ of concordance 
information (e.g. Meunier, 2019a; Sharwood Smith, 1993), and, with 
reference to frequency and collocation information, evidence of lin-
guistic prototypicality (Ellis, 2017). Armed with this information, learn-
ers are then able to successfully mediate between their intuitions, the 
data, and their eventual production, even when their initial metalin-
guistic knowledge is at or near ceiling, as is the case with the learners 
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in our study. Where metalinguistic knowledge is lacking, as with L2 
learners, the learning gains can be, and frequently are, even stronger 
(Boulton & Cobb, 2017), although the number of EAL/D students in 
our cohort was too small to make a meaningful comparison, and their 
English proficiency was also considered to be very high.

6.2.  RQ2

Regarding students’ autonomous use of corpus tools and more ‘tradi-
tional’ search engines (e.g. Google), the findings suggest students are 
able to utilise both kinds of tools for ‘finding words’, are willing to use 
both kinds of tools even within the same document, and can use either 
kind of tool to make accurate revisions to their written work. However, 
close reading of students’ revisions found students tended to use 
non-corpus applications less to ‘find words’ but to find whole passages 
or definitions that could be copied directly into their reports, unlike 
their corpus use which focused more on smaller expressions. That said, 
we should not see students’ idiosyncratic usage here as problematic, or 
view this as DDL vs. non-DDL. The students’ use of Google, Scholar 
and Dictionary.com (and to a lesser extent even Google Translate) can 
still be (and should be) considered as ‘data-driven learning’, even if 
students are not consulting concordances from an ‘authentic’ corpus 
(Boulton, 2015; Szudarski, 2019). We are also encouraged by the finding 
that corpus tools were used to check intuitions or make revisions at a 
significantly higher frequency than that of Google, especially regarding 
the passive voice. However, this enthusiasm is tempered by our findings 
for the next RQ.

6.3.  RQ3

The results for RQ3 are a conundrum that DDL practitioners have to 
develop strategies to overcome in future research, namely that despite 
a high degree of reported satisfaction with corpora and DDL, and despite 
purpose-built dedicated DDL training materials using the latest DDL 
applications, continued use of corpora three months after the treatment 
was reported as very low. These findings are not unlike those for teachers 
doing DDL (e.g. Poole, 2020) or adult learners (e.g. Gilquin & Granger, 
2010). We attribute this to three main reasons:

•	 The focus on the passive voice was too narrow for students to get 
involved with DDL in a more meaningful way, despite them using 
corpora autonomously during writing on non-passive targets. A 
more contextualised approach was preferable.
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•	 The students saw the DDL intervention as an optional extra to the 
work they were doing, rather than being fully integrated within 
the curriculum

•	 The design of the corpus tools themselves are still not at a level 
where students feel comfortable with them as a long term accom-
paniment to/replacement of their go-to resources.

Regarding the first and second points, work is already underway to 
more meaningfully integrate corpus use into the curriculum with the 
next cohort, this time framing training as a ‘writing course’ on research 
reports, within which corpora are not the main focus of the training, 
and expanding the scope of the corpus activities to include academic 
phraseology involved in the key moves/steps of the research article 
genre. We acknowledge that the focus on the passive in this study 
may have been narrow, but this form was decided on as the target 
for DDL during consultation with the teachers involved. We also intend 
to track students’ corpus consultation more closely using search logs 
or screen capture (e.g. Pérez-Paredes et  al., 2011), so as to reveal 
insights into how our younger learners approach the task of corpus 
consultation and whether they go about this similarly to older learners. 
Regarding the third point, we emphasise a preference for ‘simpler is 
better’ for younger learners, given students’ reported preference for 
Linggle over more complex applications such as SketchEngine. It is 
apparent that for younger learners, the more ‘traditional’ DDL func-
tions presented in the literature (e.g. frequency/collocation information) 
need to be framed and presented as they are in applications like 
Linggle to be seen as truly useful. Given the initially positive results, 
it does seem that after an initial learning curve, the benefit of the 
tools became clear. Not all of them get that far however, hence the 
need for better, more specific applications that streamline the corpus 
query and output process into just one to two clicks if we are to bring 
younger learners onboard. Gamification is also suggested a way for 
DDL to make inroads into pre-tertiary classrooms (e.g. Díez-Arcón & 
Martín-Monje, 2021), as well as doing DDL with tools not typically 
associated with corpora and concordances (e.g. Meunier, 2019b), or 
tools that are embedded into word processors resulting in less need 
to switch between these and the corpus tool (e.g. Collocaid, 
Frankenberg-Garcia et  al., 2019).

7.  Conclusion

Overall, the future looks bright for the use of DDL with younger learn-
ers. However, there is still more work to do on making sure that any 
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intervention with younger learners leads to long-lasting DDL use. We 
suggest that the way to do this is to work even more with teachers on 
developing strategies to completely embed corpus use into classroom 
practice. The teachers in this study have gone as far as suggesting 
incorporating corpora as part of the suite of software students are 
exposed to upon entering school in Year 7, taking a ‘this is how we do 
things here’ approach which is predicted to lead to significant buy-in, 
not only from the students but the entire institution. We aim to report 
our success in this area in future studies.

In terms of the study’s limitations, while the number of students 
involved is rather small, this counts as a medium sample size in terms 
of Boulton and Cobb (2017) meta-analysis of DDL research. It would 
also have been useful to ask the students to note the corpus queries 
they produced for the pre- and post-tests as well as the free writing 
tasks because the three platforms used do not store users’ queries for 
analysis, but this option was not pursued so as to not overburden the 
participants. Finally, due to space, we aim to report teachers’ perceptions 
of the intervention in a future study. Nevertheless, the present study is 
one of the few empirical studies charting students’ engagement – and 
success – with corpus consultation, and one of fewer still where the 
teachers, rather than the applied linguist, were the main stakeholders of 
the intervention.
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