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Who is data-driven learning 
(DDL) for? Influence of learner 

characteristics on the 
effectiveness of DDL



DDL: Definition
• “Data-driven learning” (Johns, 1991)

• Referring to concordance lines 

• Inductive, discovery learning of patterns

• data-driven ≠ corpus-driven  
     (broader definition)

• Any use of a language corpus by second or 
foreign language users (Boulton, 2012)



KWIC
(Key Words in Context)





Benefits of DDL  
(What Research Suggests)

• input enhancement from multiple contexts

• rich exposure to authentic language use

• awareness raising/noticing toward patterns and 
forms

• cognitive and meta-cognitive development

• heightened motivation, student-centeredness, and 
greater autonomy



Benefits of DDL  
(What Research Suggests)

• DDL is effective:

- teaching/learning lexico-grammatical patterns 
(e.g., phrasal verbs)

- improving the quality of academic writing  
(error correction)

- both receptive and production purposes

• DDL > Traditional teaching methodology 
(in learning outcomes and perceived preferences)



• Meta-analysis

• 64 papers (Over 3,000 participants)

- control/experimental group 
comparisons (k = 50)　d = 0.95

- pre/posttest designs (k = 71) 
d = 1.50 

Boulton and Cobb (2017)



Plonsky and Oswald 
(2014)

• d = 0.40, small effect

• d = 0.70, medium effect

• d = 1.00, large effect

“L2 field-specific benchmarks”

*For pre-post and within-group contrasts:
d = 0.60 (small), 1.00 (medium), 1.40 (large)

DDL: 0.95

DDL: 1.50



• Task-based instruction
d = 0.92 (Keck et al., 2006)

• Corrective feedback (L2)
d = 1.16 (Russel & Spada, 2006)，d = 0.63 (Li, 2010)

• Strategy Instruction
d = 0.49 (Plonsky, 2008)

• CALL over non-CALL
d = 0.35 (Grgurović et al., 2013)

Meta-analysis in L2 Studies
DDL: 0.95



Boulton and Cobb Meta-Analysis of Corpus Use in Language Learning

Table 9 Language skills and forms examined in the studies included in the meta-analysis

Pretest/posttest studies Control/experimental studies

95% CI 95% CI

Language target k M(dunb) SD lower upper k M(dunb) SD lower upper

Language skill
Listening 4 0.42 0.11 0.31 0.53 4 0.59 0.87 –0.26 1.44
Speaking 0 – – – – 0 – – – –
Reading 0 – – – – 3 1.80 1.47 0.14 3.47
Writing 20 1.12 0.79 0.78 1.47 14 0.28 0.80 –0.14 0.70
Translation 7 2.04 0.79 1.46 2.63 0 – – – –

Language aspect
Vocabulary 29 1.54 0.95 1.19 1.88 22 0.68 0.96 0.28 1.08
Lexicogrammar 49 1.54 0.91 1.28 1.79 40 0.75 0.88 0.48 1.03
Grammar 18 1.24 1.08 0.74 1.74 9 0.62 1.34 –0.25 1.50
Discourse 5 1.78 1.29 0.65 2.92 3 0.31 0.25 0.03 0.59

other multiword units), often measured using multiple-choice questions to test
meaning in context. This inevitably segued into the second category of lexi-
cogrammar, though here the emphasis was less on meaning than on how the
target word fits into its surroundings. The instruments often tested knowledge
of collocations and colligations. This category in turn faded into grammar
(e.g., tenses or articles), which itself gave way to discourse and textual aware-
ness. Our distinctions undoubtedly reflect a substantial degree of subjective
judgment, because language is itself fuzzy and notoriously resists discrete cat-
egorisation (Hunston, Francis, & Manning, 1997). Nonetheless, we felt that
some grouping could be useful for several reasons. First, learners are more
likely to be aware of vocabulary and grammar issues than of usage and dis-
course. Related to this, dictionaries and grammar books are obvious resources,
with usage manuals underused, perhaps as they sit uncomfortably between the
other tools, unable to provide as many entries as dictionaries or cover as much
generalizable content as grammars. This means that even with an extensive
command of vocabulary and grammar, learners may still have great difficulty
in producing effective, natural-sounding language (cf. Hoey, 2005). This is
the gap where DDL can arguably make its greatest contribution. Johns (2002,
p. 109) claimed that it is “on the ‘collocational border’ between syntax and
lexis . . . that DDL methods seem to be most effective,” a claim supported by
Mizumoto and Chujo’s (2015) meta-analytical finding of the largest effects for

Language Learning 67:2, June 2017, pp. 348–393 380



DDL Variations
Mizumoto & Chujo (2016, p. 56)

Easy/AlternativeDifficult/Conventional

We need to consider the needs and proficiency of the learners.

Scaffolding



Example: Soft DDL

behind using bilingual corpora and parallel concordancers was that L1 translations would
help overcome common dif!culties (e.g., lack of con!dence and dif!culty in
interpreting concordance lines) that lower-level learners would face in using monolingual
concordancers. The following four-stage approach, which was developed in 2008
(Chujo & Oghigian, 2008), has been employed in the classroom DDL activities (Chujo, et al.,
2013: 73):
Stage 1: Hypothesis formation through inductive DDL with hands-on tasks
Stage 2: Explanations from the teacher to con!rm or correct these hypotheses
Stage 3: Hypothesis testing through follow-up exercises (homework) and teacher feed-

back on homework
Stage 4: Production through follow-up exercises (in class) and teacher feedback on

homework
In Stage 1, students work in pairs or groups sharing their !ndings and offering support to

each other; consequently, they arrive at hypotheses about the form and usage of a particular
lexico-grammatical pattern (Figure 1). In Stage 2, the teacher explains the target items so
that students can con!rm if their hypotheses were correct or not. In Stage 3, students
are assigned to work on additional practice and consolidation exercises as homework. In
Stage 4, students again work together to complete the production practice exercises in class
and the teacher gives feedback on the exercises.
The four-stage approach may seem like a traditional class procedure where a

teacher-centered, deductive PPP (presentation, practice, and production) method is used.
That, however, is not the case. In Stage 1, students play an active role in formulating their
hypotheses, exchanging their ideas with peers in pairs or in groups, and discovering

Determiner Adjective Head Noun Post-modifier

1 (        ) (                  ) opportunity for
2 (        ) (                  ) opportunity for
3 (        ) (                  ) opportunity for the party

4 (      ) (                  ) opportunity for the government

5 (        ) (                  ) opportunity for us to think about

finally resolving...
the globlization...

Fig. 1. An example of a Japanese-English parallel corpus and a sample task for the noun phrases.

Atsushi Mizumoto, Kiyomi Chujo and Kenji Yokota234

Chujo et al. (2013)



!Let’s examine native speakers’ actual data for the uses of be verbs.

A-1 One solution to the child-labor problem in poor countries is education.
A-2 Empathy is an understanding of other people’s feelings.
A-3 The United States is a country of immigrants.
A-4 Election Day, November 2, is a big day for voters.
A-5 Barack Obama is the man for this job.
A-6 Merapi is the volcano in the northwestern Paci!c Ocean.

B-1 “Now the mummy is safe.” Zahi Hawass, Egypt’s top archaeologist, told TFK.
B-2 Some birds ate the oil, which is poisonous.
B-3 “Despite our hardships,” he said, “our union is strong.”
B-4 But studies show that free playtime is good for kids’ minds.
B-5 He is very big. His wings are nine feet across.

C-1 “Logic? Why, dear, logic is knowing what things are true and not true.”
C-2 Poetry is the art of saying a whole lot in as little space as possible. It is writing “concentrate.” (c.f. I like orange juice concentrate.)
C-3 One of the best parts of my job is meeting kids like you across the country.
C-4 Part of knowing the company is understanding its people and their roles within the organization.

D-1 Obama will report on how well the country is doing.
D-2 The company is destroying their forests.
D-3 Scientists say the Earth is getting warmer. That is making mountain glaciers near Bangladesh melt.

Appendix A

Example of DDL learning materials

Note: In the original materials, instructions were provided in the learners’mother tongue (i.e. Korean) in consideration of their English pro!ciency levels. U
nlearning

overgenerated
be

through
data-driven

learning
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Corpus (Native Speakers of English)

E-1 That’s how a mummy is made.
E-2 No hunting or habitat destruction is allowed there.
E-3 And Atlantis’s last trip is planned for the end of June.

!Let’s examine our actual data for the uses of be verbs.

a-1 My favorite food is pizza because it is very delicious.
a-2 He is very tall and cute. He is an actor.
a-3 I saw my new school teacher. He is a kind man.
a-4 Seoul is the capital of my country.

b-1 I really hate singing because my song is terrible.
b-2 I have a brother. He is smart.
b-3 My room is very dirty because I don’t clean my room once a week.
b-4 Harry Potter is very interesting and fun.

c-1 My hobby is playing soccer and reading books.
c-2 My topic is using real names on the Internet.
c-3 My habit is playing computer games.

d-1 Also I don’t like English, too. However, your class is changing me.
d-2 The clock is pointing to 11:29 a.m.
d-3 The iceberg in North Pole is melting because of global warming.

e-1 My favorite food is made by my mom. She cooks well.
e-2 If “ozon” is destroyed, the earth will be hotter than before.
e-3 After this diary is checked, I’ll probably be better at English.

f-1 My favorite sport is soccer. Soccer is make me excited.
f-2 Seung-ri is the youngest of “Bigbang.” He is dance very well.
f-3 My older brother is very bad. He is hit me.
f-4 Youngwoong-Jaejung is sing well and he is very pretty.
f-5 My sister is smart. She is go to university.

S.M
oon

and
S.-Y.O

h
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Junior High School Students

Moon, S., & Oh, S. Y. (2018). Unlearning overgenerated be through data-driven 　
learning in the secondary EFL classroom. ReCALL, 30, 48–67. doi:10.1017/
S0958344017000246

Paper-based DDL



DDL-based Error Correction in Writing 
(Crosthwaite, 2017; Crosthwaite et al, 2020)

• Corpus and Concordancer

• Writing Tasks

• Teacher Written Corrective Feedback  
(None [Automated?], Explicit, or Implicit)

• Target Error Types (Vocabulary, Phrase, 
Grammar, Discourse)

• Learners (Proficiency, Motivation, Belief, etc.)



What We Know from  
DDL Research

• In general, DDL results in positive learning 
outcomes and perceived benefits.

• Different types of DDL instruction are 
necessary depending on the proficiency or 
the needs of the learners.

• Guided DDL induction (soft DDL) is 
recommended for lower level learners.



What We Know from  
DDL Research

• By assisting learners, they may become 
autonomous in their learning in the same 
manner as explicit dictionary training 
(Boulton, 2009).

• Introducing tools is not enough. A training 
session is a must (except for paper-DDL).

• DDL is not a panacea, but it is a promising 
alternative (if used properly).



Who is DDL for?
Mizumoto & Chujo (2016)

• DDL is an inductive approach  
(i.e., finding rules from examples).

• DDL is is more effective for inductive 
learners (= truism, Boulton, 2009).

• “in reality, much corpus-based work 
also draws on the deductive 
approach” (Flowerdew, 2012, p. 197).



Who is DDL for?
Mizumoto & Chujo (2016)

Which type of learner (inductive 
or deductive) prefers teacher-led, 
guided induction DDL instruction 
in the classroom? 



Who is DDL for?
Mizumoto & Chujo (2016)

• 145 university EFL learners (science 
and engineering majors, 116 males 
and 29 females, aged 18–20)

• “Basic User” (A2) in CEFR

• 80% of Japanese university 
graduates are at this level (Tono & 
Negishi, 2012).



Instruments

• A questionnaire on learning styles  
(7 items; deductive 3 items,  
inductive 4 items)

• A questionnaire on DDL task values 
(6 items) (Mizumoto et al., 2016)

• Pre-post tests to assess the 
intervention effect (NP grammar test)







• DDL Instruction

- 10 classes (45 in 90 min. class)

- Bilingual corpus

- Noun phrases (NP)

- A four-step procedure: a hybrid of an 
inductive DDL approach and a deductive 
grammar teaching method ("guided 
induction” in Smart, 2014).

Procedure



Control Group (n = 41)  
(TR: Traditional Grammar Teaching) 

DDL group outperformed the TR group. 
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DDL



Who is DDL for?

histograms and superimposed densities were drawn from the posterior predictive distributions. These scatterplots also
suggested that the relationship between the learning styles and Task Value was not so strong and that the predictive dis-
tributions were similar for both correlations.

The same pattern was found when comparing the con!dence intervals between a pair of correlation coef!cients. The
difference in the con!dence intervals of the two correlations, Deductive and Task Value (r! .21) and Inductive and Task Value
(r ! .20), with Task Value as a common variable was [".24, .25], indicating that the two correlations did not differ in
magnitude as the con!dence interval, which included zero, was in the middle of the range.

The !ndings of this study are at odds with those in previous studies (Chan & Liou, 2005; Lee & Liou, 2003; Lewis, 2006),
which suggest that inductive learners bene!t more fromDDL than deductive learners. This is because the DDL tasks, activities,
and instructions in the current study were teacher-led guided induction (i.e., softer DDL), whereas those in previous studies
were without explicit instruction or teacher's guidance (i.e., harder DDL). That is, the only difference between this study and
the previous ones was in the differences of DDL instructional practices. The results of this study, therefore, highlight the
possibility that the differences in DDL tasks, activities, and instructions would bring about varying degrees of success for
learners with different learning styles.

Fig. 2. Path diagram for the SEM result (n ! 145). Numbers in parentheses show 95% con!dence intervals (from the lower limit to the upper limit).

Fig. 3. Scatterplots for correlation and predictive distributions using Bayes estimation between learning styles and Task Value.

A. Mizumoto, K. Chujo / System 61 (2016) 55e64 61

Mizumoto & Chujo (2016)

Guided DDL- type induction may be beneficial for both deductive 
and inductive learners irrespective of their learning preferences.



Mizumoto & Chujo (2016)

• A guided DDL induction approach is effective 
for both inductive and deductive learners.

• This type of DDL is not only for inductive 
learners but also for deductive learners.

• Purpose of DDL instruction: Assist learners 
become autonomous  
(from soft DDL to hard DDL)

• Task and instruction types do matter.



Bridle (2019)
• Correct written errors with BYU-BNC

• 12 Chinese students (pre-sessional 
course before postgraduate study)

• “learning preferences may dictate 
likelihood of corpus consultation” (p. 66)

• Reflective learners were not positive 
about the use of DDL.



https://www.score-corpus.org/

Copyright free, simplified sentences



Academic Word Suggestion Machine

langtest.jp/awsum



Move analysis

Lexical bundles



Purpose:
Examining what type of 
learners benefit most from 
using AWSuM for the first 
time.



Participants

• 89 undergraduate students (3rd year) 

• Univ. A: English (M:14, F:35)
• Univ. B: Computer Science (M:27, F:13) 

• A2 to B2 levels in CEFR



Procedures

• Week 1 (genre-based teaching) 

1. Introduction to the IMRD structure
2. Introduction to moves
3. Moves in the abstract section
4. Writing 200-word abstract by 

themselves



Moves in the Abstract Section

Weissberg and Buker (1990, p.185)



Procedures
• Week 2 (Using AWSuM) 

1. Instructors check the fist draft (giving 
feedback by underlining unnatural 
phrases)

2. Showing how to use AWSuM
3. Using AWSuM to make the second 

draft in and outside the classroom
4. Answering an online questionnaire



Questionnaire items based on the 
results of Mizumoto et al. (2017)

(1) Confirmation of lexico-grammatical items
(2) Improvement of lexico-grammatical items
(3) Discovery of lexico-grammatical items
(4) Raised awareness toward the move-bundle 

connection
(5) Greater confidence and autonomy in RA writing
(6) Hope to use the tool in the future



Results

1. Questionnaire  

2. Who benefits by using AWSuM and 
hopes to use it in the future?  

3. Qualitative changes in the phrase use
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“I will use AWSuM in the future.”
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“I will use AWSuM in the future.”

• English (n = 2)
• Computer Science (n = 5)
• CEFR A2/B1
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“I will use AWSuM in the future.”

- “Difficult to use AWSuM.”
- “Couldn’t find phrases.”
- “Wanted Japanese translation.”

- “Realized how differently phrases  
    are used in RA.”
- “Able to use unfamiliar phrases .”
- “Took me a while, but learned how 
    to use AWSuM.”



Qualitative Changes 
• The result supposes => suggested
• The conclusion reached in this study is  

that … => It is suggested that
• To conclude, => The study revealed …
• the participants’ programming skills very 

improved => greatly
• we analyzed the data about the growth  

=> in terms of the development
• people => participants / subjects



Summary

• User feedback was very positive.

• AWSuM can bring about beneficial 
effects that genre writing pedagogy 
explicitly aims to achieve.

• AWSuM could play a facilitating role in 
technology-enhanced genre writing 
teaching and learning.



Summary
• Learners benefited more if (a) they have 

higher-proficiency level and the ability to 
work with the tool, (b) their awareness 
toward rhetorical structure increased, 
and (c) they were able to use a variety 
of phrases with the help of the tool.

• Quality of writing improved after 
learning how to use the tool.



Discussion
• Using AWSuM only is not enough.

• A top-down and deductive teaching of 
genre and a training session for using 
the tool(s) are crucial. 

• “Corpus approaches should be 
integrated within existing pedagogy 
rather than presented in 
isolation” (Conrad, 2000)



Future Directions
• Teaching appropriate use of different 

resources. => Strategy training

• Helping low-proficiency level learners 
learn how to use the tool(s).  
=> Scaffolding

• Taking individual differences into 
account. => Which one?



A Model of the Three Main Components in the CALL Classroom (Son, 2000)

Learner

Computer

Teacher

Language
Individual Differences
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