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Abstract

The concept of data-driven learning (DDL) — direct student use of
corpora — has been gaining attention among researchers and teachers.
DDL gives learners the chance to take an inductive approach to learning
by recognizing patterns in corpus data rather than following abstract
rules. However, very few studies focus on presenting clear practices that
other teachers can readily use in their classes, particularly related to
written error correction. This paper begins by reviewing research per-
taining to DDL in student writing as well as using Japanese-English
parallel corpora. It then outlines a recent study by Jenifer Larson-Hall
(2015), notes weaknesses in the study, and outlines a current project
(McGuire & Larson-Hall, under preparation).
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1. Introduction and Background

Linguists and language educators have been using corpora for many years to
gain deeper insights into the usage of language and to create more authentic learn-
ing materials. The ability to measure word and collocation frequency in massive
collections of authentic text has led to more objective perceptions of language in
use and the ability to reevaluate language instruction.

The concept of data-driven learning (DDL) — direct student use of corpora —
has been gaining attention among researchers and teachers. DDL posits “that the
language-learner is also, essentially, a research worker whose learning needs to
be driven by access to linguistic data” (Johns, 1991, p. 2). The corpus becomes an
environment for the learner to explore independently through their own inquisi-
tiveness. A corpus provides students with extensive context, which can be used for
discovery-based learning. Rather than just looking up the meaning of a word in a
dictionary, students can use a corpus to see how common a word is, how it is used
in sentences, what words frequently appear alongside it, whether it is used more
often in spoken or written language, and a wealth of other useful information
that cannot be provided by a rule-based learning approach. DDL gives learners
the chance to take an inductive approach to learning by recognizing patterns in
language rather than following abstract rules that have been handed to them.
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18 McGuire: Written error-correction

One of the central elements of DDL that students will engage with is the Key
Words in Context (KWIC) display format. This formatting aligns numerous in-line
occurrences of a key word down the center of the page with sentence context on
either side. This allows users to easily see the words that come immediately before
and after the key word in many examples on the same page. Figure 1 shows KWIC
results for the word budge from the Corpus of Contemporary American English
(COCA). This particular search is focusing on the words that come before the key
word, and it quickly reveals that the word to appears multiple times immediately
before budge. Looking further to the left shows different forms of refuse, suggest-
ing that refuse to budge is a recurrent collocation. DDL methods require students
to find patterns in language on their own, and the KWIC format is particularly
helpful at making such patterns more visible. This requires students to spend time
analyzing search results and looking at example sentences, but that process is one
of the focuses of DDL. “DDL may help learner development if it leads, for exam-
ple, to increased language sensitivity, noticing, induction, and ability to work with
authentic data” (Boulton & Cobb, 2017, p. 2).

One useful feature of KWIC format is that it works well as a printout for
paper-based DDL. Several studies have shown that tasks involving teacher-pre-
pared KWIC printouts help acquaint students with analyzing corpus search
results (Allan, 2006; Boulton, 2008b, 2009b; Chambers, 2007; Tian, 2005). A few
paper-based DDL activities could help prepare students for the real thing. In
fact, strictly paper-based DDL activities have been shown to be just as effec-
tive as computer-based DDL or a combination of the two in TOEIC vocabu-
lary acquisition (Chujo, Anthony, Oghigian, & Uchibori, 2012), so teachers who
do not have access to computers in the classroom or do not wish to use them
constantly can still employ DDL. However, there are some crucial differences
between paper-based DDL and computer-based DDL. First, the preparation of
paper-based DDL activities has been known to take a great deal of time (Boulton,
2008b; Johns, 1991), which may prevent many teachers from adopting it in their
classes. Searching for, analyzing, and selecting appropriate KWIC concordance
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Figure 1. KWIC results for the word “budge” from the Corpus of Contemporary American English.
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lines that clearly illustrate a specific pattern is no easy task. Instead, giving stu-
dents the opportunity to freely examine the data themselves can be beneficial.
Paper-based DDL deprives the learner of the explorative component of direct
corpus use. Many times finding patterns requires multiple searches (Gaskell &
Cobb, 2004), requiring students to test and refine search terms on their own.
Through this practice, students can better build the metalinguistic awareness
needed for effective DDL (Yang, Wong, & Yeh, 2013).

Both computer-based and paper-based DDL have been shown to be effective
and efficient by two empirical meta-studies. These two meta-analyses used Cohen’s
d to measure effect size as the difference between either control and experimental
groups or pre/posttest scores from the collected studies. Then, a mean Cohen’s d
was calculated for all of the studies combined. Boulton and Cobb’s extensive 2017
meta-analysis looked at 88 effect sizes from different DDL studies from 1989 to 2014
and found significant overall effects (¢ = 0.95 for control/experimental studies and
d = 1.50 for pre/posttest studies). Mizumoto and Chujo’s meta-analysis of 32 effect
sizes from DDL studies in Japanese EFL classrooms (2015) also returned positive
results (d = 0.99). Both of these meta-studies indicated that DDL shows the greatest
effects in learning lexicogrammar, or “how the target word fits into its surround-
ings” (Boulton & Cobb, 2017, p. 33), usually through collocation and colligation.

Data-driven learning can be applied in many different ways, but the majority
of studies deal with inductive noticing from either paper-based or computer-based
KWIC results. While most studies do not concentrate on practical classroom
application, Chujo and Oghigian (2008, p. 5) lay out a series of clear DDL exercises
which illustrate how students can use a corpus to learn lexicogrammar. In their
study, students explored the KWIC results of several instructor-provided search
terms in order to create hypotheses on particular patterns or rules. One such search
term was the single word quality. Students were asked to note the words that appear
before and after it in order to induct basic noun phrase structure. The search reveals
a common pattern: an article before quality and a prepositional phrase after, as in
the quality of education. Other searches included: enjoyed to find what often follows
(gerunds rather than infinitives), discuss to find wh-clauses (discuss when), furniture*
and passenger* to distinguish countable and uncountable nouns, and several more.
Once students had been given time to explore and come up with their own hypoth-
eses, they were given explicit explanations of the rules in order to verify their ideas.
After this, students were given follow-up worksheets where they needed to apply
the rules in language production. In this manner, Chujo and Oghigian applied a
combination of inductive and deductive approaches which proved effective.

Other studies have examined an inductive approach to many different lan-
guage features. Smart’s (2012) students used corpus data to study a variety of
grammar features: subject-verb agreement, phrasal verbs, active and passive
voice, relative clauses, and finite compliment clauses. Other studies have looked
at learning collocations (Alshaar & AbuSeileek, 2013; Ashouri, Arjmandi, &
Rahimi, 2014; Chan & Liou, 2005; Chen, 2011; Sun & Wang, 2003), phrasal verbs
(Boulton, 2008b), linking adverbials (Boulton, 2009b; Cotos, 2010, 2014), and
prepositions (Hadi & Alibakhshi, 2012; Someya, 2000). Gaskell & Cobb (2004)
found that providing teacher-selected KWIC examples as feedback for particular
kinds of written errors helped students to correct them in revisions.
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Johns (1991) initially imagined DDL as a tool for advanced learners, but a
number of studies have shown it to be beneficial to lower level learners as well
(Boulton, 2008a, 2009b; Chujo, Anthony, Oghigian, & Yokota, 2013; Chujo &
Oghigian, 2012; Cobb, 1997, 1999a, 1999b). There is some debate as to how
much training, if any, is necessary before students can make use of concor-
dance data. Some studies assert that extensive training is essential before using
a corpus (Breyer, 2006; Gaskell & Cobb, 2004; Turnbull & Burston, 1998; Yang
et al., 2013), while others have found evidence that students can benefit from
DDL with little training (Boulton & Wilhelm, 2006) or with no training at all
(Boulton, 2009b). The key challenges that are revealed from the discussion of
training are (a) if students can switch from a deductive to inductive approach
and (b) if students can make sophisticated use of a corpus autonomously. The
hope is that with enough hands-on practice, students can do both, so empha-
sis could be placed on independent practice with feedback rather than guided
training.

Despite all of this research on DDL, very few studies focus on presenting
clear practices that other teachers can readily use in their classes. The majority
of the studies mentioned above used offline corpora with concordance software
and the article discussions concentrated on the results of pre/posttests rather than
the instruction and activities involved. So, while the results of studies are often
encouraging, the procedures cannot be easily replicated by other teachers. It is
clear that for DDL to be more widely accepted as a viable methodology, it needs
to move from theory to more accessible practice.

1.1 Data-Driven Learning with Parallel Corpora

Data-driven learning is a promising approach to language learning, but it is easy
to see some of the challenges that might be encountered. Learning is based on stu-
dent autonomy and motivation. Students are put “at the center of the process, tak-
ing increased responsibility for their own learning rather than being taught rules
in a more passive mode” (Boulton, 2009a, p. 82). Under DDL, the roles of both the
teacher and student shift, which can be problematic. Students must take a more
active role, and teachers must step back from controlling the learning process. On
the technical side, students have reported that they find concordance software
difficult to use (Farr, 2008) and the monolingual concordance results difficult to
understand (Aston, 2001; Tian & Liu, 2004).

A parallel corpus (a bilingual corpus built from translations between two
languages that displays both simultaneously) may help to alleviate some of the
challenges of using DDL in the EFL classroom. When a student searches a
parallel corpus, the results are given in both languages, giving students the
opportunity to analyze word usage in English and compare it to their native
language. A number of studies have looked at using Japanese-English paral-
lel corpora in the Japanese EFL classroom. Students responded positively and
found a parallel corpus useful (Chujo, Utiyama, & Miura, 2006), and students
in a DDL treatment group made greater improvements in learning TOEIC
vocabulary and grammar than a non-DDL control group (Chujo, Anthony, &
Oghigian, 2009).
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While these studies are promising, challenges remain. McGuire (2018)
argues that students who are not familiar with a parallel corpus may initially
treat it like a bilingual dictionary. They use it to look for a quick one-to-one
word replacement rather than looking at the usage and context. Many students
expect a quick “answer” from their electronic dictionaries (and more recently
machine translation websites and apps) and thus may treat a corpus in much
the same way. Some students simply use the first result they see, which can
create bizarre word-choice problems. Another impediment is that strict gram-
mar-translation teaching is still prevalent in Japan, even at universities. Many
students are required to remember exact sentence translations and reproduce
them accurately. This trains them to treat language translation as mechani-
cal and prevents them from “developing the mind-set for the deeper syntactic
analysis of language needed to use a parallel corpus effectively” (McGuire,
2018, p. 257).

There has up to now been a paucity of research regarding the use of a parallel
corpus for error correction in student writing. Chujo, Utiyama and Miura’s 2006
study asked participants at one point to attempt to translate Japanese phrases into
English using a parallel corpus. This study was only looking at student reactions
to using the corpus in this manner and did not try to quantifiably measure if stu-
dents could successfully make the translations. Yang, Wong, and Yeh (2013) had
participants look at a Chinese sentence and then rearrange scrambled English
words into the “correct” translation as taken from a Chinese-English parallel cor-
pus. This did not involve any original writing on the part of the students, and the
focus of the study was on developing students’ metalinguistic awareness rather
than correcting written errors.

In her 2015 study, Larson-Hall asked if Japanese university EFL students
could identify and correct written mistakes by using a Japanese-English paral-
lel corpus. In this study, the parallel corpus was treated as a reference for stu-
dents to use in place of a bilingual dictionary. As a pretest, students in academic
writing classes were asked to correct a flawed English translation of a Japanese
paragraph written by an anonymous Japanese student. The translation contained
many grammatical and lexical mistakes, and the students were asked to correct
any problems they found. None of the mistakes were marked or identified, but
the students were allowed to use dictionaries or other resources. Following this,
the DDL focus group was given two 90-min training sessions to use the parallel
corpus to correct written mistakes. This training involved making corrections to
teacher-led worksheets of erroneous English translations of Japanese sentences.
The control group was given no training or in-class access to the parallel corpus.
Over 12 weeks, both groups continued their regular studies in their academic writ-
ing classes. The DDL focus group was encouraged to use the parallel corpus over
the course of the semester to help with their writing. At the end of the 12 weeks,
all students were given a posttest identical to the pretest. They were again asked
to correct any mistakes that they found, and all students were allowed to see what
they wrote on their pretests. Pretests and posttests were analyzed to see if the stu-
dents were able to improve in error identification and correction over the course
of the 12 weeks. The results were mixed and inconclusive. Some students in the
treatment group were able to improve, while others were not.
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While the questions asked in Larson-Hall’s 2015 research are very impor-
tant, a few issues call for a new revised study:

First, error identification was left to the students and played a very central
part. It seems obvious that foreign language students have difficulty identifying
mistakes in their target language, especially in their own writing. Many of the
students in both the focus and control groups made corrections where none were
needed or made corrections in the wrong place. Students reported that they could
sense that something was wrong with a sentence, but they could not specifically
identify the error. A new study should not make error identification such a key
component, but rather test if students can sufficiently correct instructor-identified
errors.

Additionally, in order to have a standardized pre/posttest, students were
required to correct the translation mistakes of another student. The idea was that
the students would be able to read and understand the author’s original ideas in
Japanese and then find mistakes in the English translation. However, several stu-
dents who participated in the study reported that they didn’t know what the author
wanted to say. Since the writing was not their own, it is understandable that they
felt removed from the ideas. This issue makes using a standardized pre/posttest
difficult. A new study would need to look directly at the mistakes in each partic-
ipant’s compositions over the course of the study period. By doing so, changes in
error rate and improvements in error correction can be measured for each student.

Finally, the DDL focus group classes were not conducted in a computer lab
after the corpus training was complete. Because of this, students could not use the
parallel corpus while they were writing in class or receive direct feedback on their
search skills. Students were asked to mark areas in their compositions where they
consulted the corpus, but there was no way to judge how much time each student
actually spent doing hands-on DDL. The DDL focus group in a new study should
have constant access to the parallel corpus and be encouraged to use it in all
stages of composition.

1.2 Planned Methodology
To address the above-mentioned issues with Larson-Hall (2015), a new study will
need to be conducted.

To fix the problem of student error identification, an indirect error tagging
system will be introduced. Rather than the common practice of explicitly cor-
recting mistakes with a red pen, instructors in the study will use highlighters to
mark the words involved in an error. Different colored highlighters will be used
to differentiate grammatical mistakes from problems with word choice. Once the
instructor has tagged mistakes, the students will then be given time to use the par-
allel corpus to try to correct them. After attempting correction, the instructor can
judge if the student has adequately fixed the mistake or if more work is needed.
This process could be repeated on multiple drafts as necessary.

This system could easily be used by any teacher and will not be as time-
consuming as explicit correction. Additionally, this error tagging system will give
students more focused and personal practice using the parallel corpus, which
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should then lead to more effective utilization of it. As students improve at using
the parallel corpus, they will likely use it more effectively for their subsequent
writing assignments as well. The new study will measure whether or not this sys-
tem leads to improved error correction and ultimately to a decrease in the number
of mistakes made in student writing submissions.

1.3 Eijiro on the WEB Parallel Corpus

The parallel corpus utilized in Larson-Hall’s 2015 study deserves more attention,
as it does not seem to appear in any other studies thus far. The parallel corpus is
publishing company ALC’s online implementation of the Eijiro (J:#Ef) corpus,
from here on referred to as Eijiro on the WEB. It is developed and constantly
updated by the Electronic Dictionary Project (EDP) and currently contains over
2 million lemma entries from over 700,000 bilingual newspaper texts. The PRO
version which will be discussed here contains over 1 million aligned parallel sen-
tences. It is one of the most accessible Japanese-English parallel corpora for the
following reasons:

First, Eijiro on the WEB is accessible online and does not require additional
concordance software. It can be accessed by computer or smartphone, making
it usable in a regular classroom without a computer for each student. As long as
students have smartphones they can access the corpus.

Second, it is a general purpose corpus compiled from translated newspaper
articles and is not overly technical or field specific. Other larger English-Japanese
parallel corpora exist, but they have a limited range of sources such as the Asian
Scientific Paper Excerpt Corpus (ASPEC) which is comprised of parallel scien-
tific abstracts, the Japanese-English Subtitle Corpus (JESC) which is a collection
of parallel film subtitles, or the Kyoto Free Translation Task (KFTT) created
from parallel Wikipedia articles about Kyoto. Chujo et al. (2006, 2009, 2012) used
the Japanese-English News Article Alignment Data (Utiyama & Isahara, 2003),
which is larger than the Eijiro corpus. However, all of these corpora are just raw
data without any web interface or search engine and require separate concordance
software to use. Because the accessible web interface is easy for students to use,
McGuire and Larson-Hall have always chosen to work with the Eijiro corpus.

Third, Eijiro on the WEB’s search engine is familiar, straightforward,
and easy to use. It is a simple search bar; and users can search in English,
Japanese, or even both at the same time without adjusting settings. Granted, it
is not as powerful as a full feature corpus interface like Mark Davies Corpus of
Contemporary American English (2008-), but it is much more approachable for
people who are unfamiliar with corpus linguistics. ALC’s search engine offers
some more advanced syntax search abilities and includes bilingual KWIC search
results (see Figure 2) and collocation frequency charts (see Figure 3).

Finally, it is not particularly expensive to use. The PRO version costs 324 yen
per month or 3564 yen for a yearly subscription. However, the first month is free,
which makes it viable for short-term use with large numbers of students. The
basic version that only contains word and phrase translations is always free to
use, but it does not include all of the sentence data. The basic version is more of a
bilingual phrase dictionary than a corpus, but it can also be useful for students.
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Figure 2. KWIC search results for “disruption” in ALC’s Eijjiro on the WEB PRO. Entries are
expandable to show Japanese translation and source.

E3BER E28EH E18EE H18ER H28ER HIBER
against 1 ability 1 to 12 with 11 with 9 with 5
between 1 can 1 and 2 the 8 the 4 the 4
bureau 1 could 1 should 2 = 6 cursor 2 and 3
camera 1 decided 1 which 2 itself 3 in 2 to 3
centerad 1 dynasty 1 fields 1 oneself 2 approved 1 interast 2
creating 1 happened 1 horizontal 1 one's 2 a 1 in 2
have 1 hard 1 not 1 ourselves 2 center 1 action 1
horizontal 1 is 1 remove 1 their 2 curriculum 1 a 1
if 1 line 1 right 1 themselves 2 early 1 by 1
it 1 measures 1 self 1 a I |Q n aims 1 economic 1 customers. 1
just 1 mori 1 simply 1 all 1 energy 1 drawings 1
katsumoto 1 mutations 1 that 1 attribute 1 him 1 economy 1
life 1 not 1 the 1 button 1 inbetween 1 flow 1
living 1 pose 1 you 1 center 1 into 1 grid 1
more 1 rice 1 agnd 1 centre 1 japanese 1 historical 1
of 1 russia 1 diverse 1 Job 1 japan 1
preferring 1 size 1 its 1 niren 1 lifestyles 1
promotion 1 software 1 myself 1 ona's 1 logic 1
same 1 sought 1 on 1 on 1 metaphase 1

Figure 3. Collocation frequency chart for “align” in Eijiro on the WEB PRO.
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The combination of a parallel corpus and bilingual dictionary on the same site
makes it more versatile.

Ultimately, wider adoption of DDL practices will require more accessible
tools, and more studies will be needed to empirically show the benefits of such
tools. As mentioned before, most DDL studies up until now use raw corpus data
in concordance software, which greatly restricts where and when students can
engage with the data. Eijiro on the WEB is a viable option for EFL teachers in
Japan who want to bring DDL to their classrooms and for students who want to
directly explore concordance data.
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