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Abstract

In second or foreign language (SFL) education, oral corrective feedback (OCF) is
widely used to individually correct students’ erroneous utterances during class-
room hours. However, students cannot have sufficient opportunities for oral produc-
tion and personalized feedback during classroom hours if a class is large-scale with
many students. This paper addresses the lack of OCF opportunities in a large-scale
class, assuming the causes to be the severe time constraints and the teachers’ labor
intensiveness in examining students’ utterances and generating OCF. This research
proposes using computer-mediated feedback (CMF) outside classroom hours to
complement OCF in an online, semiautomated, and scalable fashion. This paper
implements Oral Repetition Practice (ORP) Gym to provide students with suffi-
cient opportunities for speaking practice through two types of CMFs; Hybrid Recast
to enhance the recognition of errors and Explicit Error Correction to make errors
detectable and correctable. Online External Assistant (OEA) is a mechanism used to
increase the amount and quality of feedback by distributing the workload for scoring
and generating CMF. The evaluation was conducted as a classroom observational
study by introducing ORP Gym to a spoken Japanese SFL basics course with 55 stu-
dents at an Indian university. Compared with the students who did not utilize ORP
Gym, those who utilized ORP Gym performed more ORP and exhibited significant
score improvement in the posttest. This research contributes to enabling CMF in
large-scale SFL classes and empirically and statistically proving the improvement
of the learning effect, including uptake and repair, by CMF using ORP Gym and an
OEA.
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1 Introduction

Many studies have investigated the effect of oral corrective feedback (OCF) on
second or foreign language (SFL) development and acquisition during the past
two decades (Ellis et al., 2001; Loewen & Philp, 2006; Lyster & Ranta, 1997;
Panova & Lyster, 2002; Sheen, 2004) as Fu & Nassaji, (2016) summarized. OCF
has contributed to the language acquisition process, and played an important role
as a scaffolding for involving students in the conversation (Lyster et al., 2013).
The previous studies have been traditionally conducted in laboratory studies that
‘involve interaction between two individuals, usually a researcher and a learner’
and recently expanded to classroom studies that ‘involve interaction between a
teacher and an intact class of students’ (Lyster et al. (2013), p.2). The classroom
studies can be categorized to quasi-experiments (Li, 2010), a type of observa-
tional study, based on conversation analysis by audio recordings of generally
small to medium-sized classes. There is a practical problem that teachers’ OCF
cannot fully detect and correct individual students’ errors in an actual classroom
owing to time constraints and poor listening quality due to the distance between
the teacher and the student. Li (2010) also emphasized that OCF is unlikely
directed towards individual students in a classroom context because there is more
distraction than in a laboratory context (p.316). Therefore, classroom studies are
important to understand the actual learning effect of OCF.

In the context of the classroom studies, many previous studies revealed that OCF
is ineffective in terms of student uptake (students’ response to OCF) and repair (stu-
dents’ error correction) in a classroom. The supporting theory behind OCF studies
dates back to the noticing hypothesis. Schmidt (1990) proposed that noticing, which
means the learner’s conscious process, is an essential cognitive process to promote
language acquisition. However, Lyster’s studies revealed that recasts were frequently
provided by class teachers, accounting for 55% of all six OCF types, resulting in
lower effectiveness in terms of student uptake and repair than other forms of OCF in
French immersion classes (Lyster & Ranta, 1997) and adult English as foreign lan-
guage (EFL) classes (Panova & Lyster, 2002). Recasts were implicitly (Long, 1996;
Long & Robinson, 1998) favoured in the discourse because it is a non-threatening
way to correct students’ errors and helpful for students to participate in conversa-
tions without interrupting the flow of conversations during classroom hours (Ellis
et al., 2001; Seedhouse, 1997; Sheen, 2004). To compensate for the ineffectiveness
of recasts in grammatical accuracy (Kim & Han, 2007; Lyster, 1998; Nabei, 2005),
existing approaches such as choral repetition and read-aloud in isolation (Lyster &
Mori, 2006) and “focus on form (FonF)” were effective at making students notice
linguistic forms in the classrooms (Ellis et al., 2001; Long & Robinson, 1998).
Loewen and Philp (2006) also claimed that teachers’ phrasal, prosodic, and discour-
sal cues could reduce the ambiguity of recasts (p.541). In addition, students were
more likely to benefit from FonF when it occurred in small group and one-on-one
interactions than in whole-class interactions (Ellis, 2016; Nassaji, 2013). Especially
if the proficiency level of students is low, they benefit more from interactions with a
teacher (Ammar & Spada, 2006).
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While the previous studies mainly focused on the importance of students’
oral production and one-on-one interactions between a teacher and a student, the
approaches based on the existing OCF have limitation in a large-scale class, defined
as having 50 or more students in a classroom per teacher (Holliday, 1994). In fact,
the previous OCF studies were rarely conducted in a large-scale class. Due to the
high demand for international industry and commerce, the number of Japanese
learners abroad is increasing significantly over the past 40 years (Japan Foundation,
2018). There have been cases where more than 100 students attended a Japanese
basics class at an Indian university since 2016 due to the increasing demand for Jap-
anese language education in higher education (Kataoka et al., 2018). The number of
Japanese language teachers and native speakers who work abroad is very small com-
pared to the number of students abroad. Therefore, such a large-scale SFL class suf-
fers from limited human resources and time constraints to provide learning opportu-
nities with detailed individual support.

Although students need sufficient oral practice and individual support to improve
their erroneous utterances, especially in basics to intermediate language classes
(Fukada, 2013; Ikeda & Fukada, 2012), there is a lack of opportunities for students’
individual oral repetition practice to detect and correct errors in a large-scale class.
Teachers” OCF was supposed to meet individual students’ needs, but such person-
alized feedback was hard to provide to all students during classroom hours due to
severe time constraints (Kataoka et al., 2018). Therefore, this study aimed to pro-
pose computer-mediated feedback (CMF) outside classroom hours using an online
oral repetition practice support system, which is called ORP Gym, to complement
the ineffectiveness and limitation of the existing OCF in a large-scale class. Since
the existing studies had not established approaches to complement OCF in a large-
scale SFL class, this research plays an important role in establishing an approach
using CMF to tackle the problem. In addition, many existing studies had claimed
the importance of quasi-experimental (classroom observational) studies because
experiments in laboratory studies were not enough to prove the effectiveness of the
approach in an actual SFL class. To evaluate the effect of CMF in a classroom, we
conducted a classroom observational study using ORP Gym as a part of a large-
scale course at an Indian university. Therefore, this research provides invaluable
findings and insights into developing the approach using ORP Gym and evaluating
the effect of CMF in a large-scale class.

2 Literature review

With the progress of technology development, CMF, which is teachers’ manual feed-
back via computer, has drawn attention as promising support for language learners’
performance improvement such as speaking or writing skills in a computer-assisted
language learning (CALL) environment (Tuffley & Antonio, 2015). However, the
effect of CMF in a large-scale class is still unclear. According to the latest system-
atic survey of CMF studies in speaking classes for the past ten years (Zhang, 2021),
the number of existing studies of CMF in speaking classes is very small compared
with writing classes. A study developed a mobile application with audio recordings
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and computer-generated feedback (CGF) (Ahn & Lee, 2016) as one of the exist-
ing approaches in a large-scale class. However, their evaluation focused on survey-
ing over 300 students regarding students’ perceptions of the mobile application, not
investigating their actual speaking performance. As another approach, Fang et al.
(2021) developed a mobile application with information gap activities without audio
recordings to complement the lack of task-based classroom activities in a large-scale
class. Since few existing studies installed audio recording speaking practice with
CMF for speaking classes, a lack of understanding of the effect of CMF in a large-
scale class persists.

While speaking classes suffer from the limitation of opportunities for oral prac-
tice during classroom hours (Buckingham & Alpaslan, 2017), CMF and web-based
language learning (WBLL) have been studied to complement the opportunities for
oral practice outside classroom hours in the past decade. The following overview
discusses the necessity of CMF and WBLL for a large-scale speaking class using a
learning management system (LMS).

2.1 The effect of computer-mediated feedback (CMF) in a speaking class

Rassaei (2019) claimed that investigating the effect of CMF needs to expand stud-
ies in language classrooms. In the past decade, the previous studies investigated
the effect of CMF outside classroom hours in two fashions using 1) asynchronous
audio-visual speaking activities (A/Vs) such as speaking quizzes with teachers’
voice recording, which require students’ monologue audio recordings, and 2) syn-
chronous computer-mediated communication (CMC) such as oral conversational
activities over audio-video conferencing tools such as Skype.

Buckingham and Alpaslan (2017) showed the effectiveness of A/Vs with CMF
for improving speaking scores compared with the paper-based worksheet activi-
ties. The previous studies using voice-blogs or podcasts outside classroom hours
(Ducate & Lomicka, 2009; Hsu, 2016; Sun, 2012) did not monitor students’ oral
performance periodically nor provide linguistic feedback. Therefore, Buckingham
and Alpaslan (2017) examined the effect of CMF outside classroom hours in two
Turkish language classrooms (Grade 3) by a controlled experiment. The experimen-
tal group practiced asynchronous A/Vs using audio recordings and got CMF (writ-
ten feedback by a teacher). On the other hand, the control group practiced using a
paper-based worksheet in the same form as the A/Vs and got written feedback from
the teacher. As the result of the 4-month experiment, the experimental group signifi-
cantly improved the speaking test scores between pretest and posttest compared to
the control group. Furthermore, the posttest scores in the experimental group were
significantly higher than the posttest scores in the control group.

Some studies demonstrated the effectiveness of different forms of CMF for sec-
ond language (L2) speaking development. Rassaei (2019) investigated the effect of
computer-mediated text-based and audio-based CMF in Iranian EFL classes. The
result indicated that audio-based CMF was more effective than text-based CMF in
speaking improvement. Tseng and Yeh (2019) also examined the two types of CMF
in EFL classes: text-based and audio-based CMF. It was proven that 1) text-based

@ Springer



Education and Information Technologies

CMF was effective in linguistic accuracy, and 2) audio-visual (A/V) CMF was effec-
tive in students’ pronunciation. The study concluded that further research on com-
bining two types of CMF is needed to understand the potential benefits for students
in both roles.

CMC is also a practical approach based on one-on-one online video communica-
tion to enhance L2 learners’ speaking proficiency. Kato et al. (2016) investigated the
effect of CMC outside classroom hours. The study showed significant improvement
between pretest and posttest in the speaking abilities of Japanese and American
participants. However, the previous CMC studies did not focus on corrective feed-
back (CF) to reduce erroneous utterances. The following two studies investigated
the effect of CMF on CMC. Rassaei (2017) investigated the effect of two different
conditions of recasts: 1) face-to-face recast and CMF recast through Skype video
call in an Iranian EFL class. As the result of a 10-day experiment, CMF recast was
as effective as face-to-face recast in facilitating L2 speaking development. Akiyama
(2017) also investigated the effect of three types of OCF (recast, explicit correction,
and clarification request) on CMC, which is named ‘eTandem’. As a result, the study
clarified that the uptake rates were higher when the students got their preferred type
of CF than when they got the unpreferred type of CF.

As automatic immediate feedback, some studies demonstrated the potential of
CGF. Neri et al. (2008) and Cucchiarini et al. (2009) presented the effect of CGF
employing automatic speech recognition (ASR) in Dutch L2 speaking classes.
Although the accuracy of CGF was not 100%, the studies exhibited the positive
effect of CGF in improving students’ mispronunciation. Ahn and Lee (2016) also
proved the positive responses from EFL students to their mobile-based application,
‘Speaking English 60 Junior’ by enabling ASR. Vries et al. (2016) examined the
effect of CF on an ASR-based CALL system with CGF, which was called ‘GREET
system’. The system improved Dutch speaking and grammar between pretest and
posttest in both groups with-CF and without-CF. However, there was no significant
difference in speaking and grammar tests between the two groups at the posttest.
This result indicates that the additional learning effect of CGF in error correction
has not been proven yet.

Compared with CGF, CMF is still labour-intensive (Ashwell & Elam, 2017).
However, CGF cannot wholly replace CMF in students’ effective error correction
(Sherafati et al., 2020; Thomson, 2011). In L2 writing, CMF significantly improved
students’ writing ability on a delayed posttest compared with CGF (Sherafati et al.,
2020). While CMF requires teachers’ manual evaluation, CMF can generate and
provide meaningful linguistic feedback covering all categories of morphology, syn-
tax, and pronunciation errors.

2.2 The effective use of web-based language learning (WBLL) in a speaking class
WBLL can provide multimedia-supported interactive web-based learning activi-
ties with CMF, especially in computer-assisted pronunciation training in speaking

(Thomson, 2011; Veselovska, 2016). According to Cong-Lem (2018), Web 2.0,
including a web-based LMS, has played an important role in enhancing L2 speaking
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performance. An LMS is a great platform for students to engage in language learn-
ing without time and space restrictions. It is also helpful for teachers to monitor
students’ learning progress and provide better feedback, even in a large-scale class
(Kataoka et al., 2018). Ideally, students need high-quality feedback on their assess-
ment in any field. Although generating high-quality feedback is labour-intensive
(Ashwell & Elam, 2017), Tuffley and Antonio (2015) insist that computer-mediated
assessment and CMF via an LMS integration are cost-effective and can be applied to
large-scale courses.

Since LMSs such as Moodle (Moodle Project, 2022) have become increasingly
available and popular since around the year 2010, many studies have investigated
the effective use of LMSs for language classrooms. With audio capabilities avail-
able on an LMS, teachers can provide sufficient opportunities for their students’
oral practice and assessments outside classroom hours by taking advantage of stu-
dents’ portable devices and Internet access. Compared with other self-paced learn-
ing applications (Bajorek, 2017), the learning contents on an LMS can be managed
by teachers flexibly related to the classroom activities. ‘Speak Everywhere’ (Fukada,
2013) and “Voice Shadow’ (Kumai & Paul, 2013) enabled multiple computer-medi-
ated oral assessments and CMF outside classroom hours in small to medium-sized
classes using an LMS. Such teachers’ CMF, which is given to students electronically
and asynchronously, is categorized as delayed feedback compared with OCF during
classroom hours (Ikeda & Fukada, 2012). However, oral repetition practice (ORP)
with such CMF is effective for students to improve word accentuation (Yoshida &
Fukada, 2014).

These studies, covering the past decade, proved the effect of CMF and the effec-
tive use of WBLL outside classroom hours to complement the opportunities for
ORP in an SFL class. However, Elola and Oskoz (2016) claimed that the affor-
dances and limitations of providing feedback in diverse, technology-driven, and
multimodal ways had not been widely explored in SFL education. Rassaei (2019)
also asserted that the effects of various forms of CMF on L2 development have still
not been established adequately, especially in speaking classes. In addition, the pre-
vious CMF studies assumed small and medium-sized classes of around 20 to 30 stu-
dents, not large-scale classes. Buckingham and Alpaslan (2017) and Rassaei (2019)
enabled audio-based CMF using Microsoft Office or Adobe Acrobat audio annota-
tion functions. However, none of the previous studies focused on teachers’ workload
reduction/mitigation/distribution in managing audio files and examining students’
audio answers. Therefore, implementation issues have not been discussed well when
CMF studies are applied to large-scale language classes.

Since our research focuses on a large-scale class, providing A/V speaking quiz
activities with CMF via an LMS integration is a relatively feasible and reason-
able option for deployment in a large-scale class (Tuffley & Antonio, 2015). CMC
is also effective in enhancing L2 learners’ speaking proficiency (Akiyama, 2014,
2017). However, CMC is practically difficult to implement in our educational setting
because it requires the same number of native language instructors as the number of
students. The previous WBLL approaches demonstrated the benefit of multiple oral
assessments by integrating an LMS (Fukada, 2013; Ikeda & Fukada, 2012; Kumai
& Paul, 2013). Although Yoshida and Fukada (2014) proved that ORP with CMF
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effectively improved students” word accentuation on the LMS, the uptake and repair
rates have not been detailed in the various categories.

Therefore, this study aims to 1) propose CMF using an online oral repetition prac-
tice support system via an LMS integration and 2) investigate the effect of different
types of CMF by measuring uptake and repair rates in a large-scale SFL class. Our
system provides two types of CMF: 1) synchronous hybrid (audio and text) feedback
and 2) teachers’ asynchronous personalized linguistic text-based feedback. However,
consistent error correction is arduous during classroom hours from the students’
perspective (Lasagabaster & Sierra, 2005). In addition, Internet or web technolo-
gies are not always welcomed by all language learners readily (Wang & Sun, 2001).
This study introduces the proposed approach with new technology into an actual
language class by practically examining the learning effect and students’ satisfaction
throughout the course. This paper provides valuable practical knowledge and insight
into the effective use of CMF to enhance students’ erroneous utterances.

The research questions (RQs) in this paper, which aim to provide sufficient and
individual ORP with CMF on the online support system, are as follows.

What type of CMF will be utilized actively by students?

What type of CMF will contribute to the students’ retries and repaired answers?
Does the increased frequency of ORP improve uptake and repair rates?

To what extent does the increased frequency of ORP improve the exam score?
What is the amount of the teacher’s workload and time outside classroom hours
when we provide CMF?

6. Are the students satisfied with the course introducing the proposed system?

A

3 Approach: ORP Gym

This paper proposes ORP Gym, which is a web-based oral repetition practice sup-
port system for a large-scale Japanese SFL education. The main features of ORP
Gym are summarized as follows.

e A web-based LMS with incentive management that encourages students to per-
form ORP as often as possible outside classroom hours.

e Hybrid Recast (HR) and Explicit Error Correction (EEC) for making errors
detectable and correctable for each student with audio and text.

e Online External Assistant (OEA) for ensuring the quality of EEC and mitigating
the workload of teachers to produce EEC.

3.1 System overview and design

ORP Gym is used by students 1) to attempt an online oral assessment by submitting
an audio answer file, 2) to acquire HR and EEC to the answer, 3) to perform ORP
for the improvement of Japanese utterance, and 4) to retry for the score improve-
ment of the assessment. Figure 1 illustrates the system design of ORP Gym, which
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" Oral Assessment by ORP Gym HR
Model answer’s *,
audio and text

o
Students’ \

(2) Detect errors i (1) Listen to the submitted audio &
@ <. Submitted audio = ﬁ?} Submit audio
i e ———————— o —7——
g LD v ( ¢
mD SN A (
Evaluator Tl L Student
(Teacher / OEA) RN =
(3) Provide EEC ™~ EEC <" Display EEC
(with a score to
the answer)

——> Display Hybrid Recast (HR)

..... » The process to generate Explicit Error Correction
(EEC)

Fig. 1 The proposed online oral assessment by ORP Gym

extends an LMS to interactively conduct an online course activity between teachers
and students. Teachers can observe the uptake and repair of each student with the
audio answer files submitted by students, the log data of the student activity on ORP
Gym, and the assessment score available on a single platform.

The remainder of this section details HR, EEC, and how they are integrated as
part of ORP Gym.

3.2 Hybrid Recast (HR)

HR is a combination of 1) audio of a correct answer to a question and 2) its correct
transcription (in romaji, which is a writing method of Japanese using the Roman
alphabet, with pitch symbol), as shown in Fig. 2, and can be categorized as recast.
HR is available immediately after any audio answer is submitted by a student
regardless of its correctness. However, the use of HR is not mandated, and a student
needs to voluntarily read the text and listen to the audio answer by clicking the play
button on ORP Gym. In most cases, a student would utilize HR without knowing
their score and any mistakes they made. Because HR itself does not contain specific
instructions to perform an ORP, a student would voluntarily perform it by imitating
the model answer provided by a native Japanese speaker.

The concept of HR can be applied to any question that has a correct answer,
including time expression, verb forms, and read-aloud. Currently, the workload to
produce HR increases in proportion to the number of answers. Such workload can
be reduced by optimizing the HR preparation process by partial recording and audio
concatenation to produce HRs for a question with many answer patterns, such as
time expression.
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Look at the picture below and listen to the question.
Answer the question using the audio submission.

|audio question
| 2 4 e -0:00

| student’s submitted audio

(Model answer - & lFAMLNE S)
ima, yo\-ji ni-ju\-ppun desu. «— Model answer’s text
(Romaji and Pitch symbols)

P 1) e -0:00

T model answer’s audio

Fig.2 An example of HR

3.3 Explicit Error Correction (EEC)

EEC is an explicit correction that 1) points out an error in the answer and 2)
gives specific instructions to correct the error. EEC is provided in the form of
the notation for both the erroneous part in the original answer and its correction.
Figure 3 shows an example of EEC when a student has a pronunciation error in a
Japanese word, fegami (which means a letter in English). The score of the origi-
nal answer is accompanied together with EEC. Therefore, a student is informed
of the gap between the original answer and the ideal utterance through the EEC
and the score.
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e b st 10 e Audio question : “Kore wa nan desu ka? (What is this?)" |

F. | [ :
T ®e Student’s submitted audio :
“ .}‘,‘, “Kore wa egami desu. (This is ‘'egami’.)"”
Py
DI

— . HR (Model answer audio) :
e “Kore wa tegami desu. (This is a letter.)"”

_

HR HR [Modél answer text) : y
| | “Kore wa te/ga\mi desu. (This is a letter.)”

e EEC by an evaluator (Teacher [ OEA) :
EEC i Comment: To be improved

Pronunciation:
“egami” -> “tegami” (-0.1)

Fig.3 An example of EEC

In this system, all errors are manually identified by a teacher. Producing EEC
involves the following three steps as shown in Fig. 1: 1) listening to the submit-
ted audio, 2) detecting errors, and 3) providing EEC for each answer on the sys-
tem. Therefore, these steps take a significant amount of time, and the workload
of the teacher increases in proportion to the number of EEC. In our system, the
evaluation task is coordinated so that students can receive EEC within 48 hours
after submission in the Japanese SFL course with approximately 50 students.

3.4 The procedure of enhancing uptake and repair by HR and EEC

ORP Gym takes advantage of the incentive to improve the assessment score by
1) allowing students to retry the quiz multiple times and 2) recording the latest
score as the final score. Figure 4 shows a flow diagram of student uptake and
repair enhancement by HR and EEC.

While HR depends on students themselves to recognize, detect, and correct
an error, EEC allows the students to have assistance from evaluators to do so.
The ideal flow to maximize the benefit of HR and EEC is to use both. Once a
student generates uptake using HR or EEC, the student can retry the oral assess-
ment and exhibit repair which includes improved utterance or error correction.
On the other hand, if a student does not attempt a retry, it is presumed no uptake
by ORP Gym.
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Oral Assessment by ORP Gym 4
(a set of questions)

v

4 N\
Student: submit audio answer
A\ J
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HR
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Want to retry for
improvement with
HR?

Yes

No Retry

EEC
with a score to the answer

Want to retry for Yes
improvement with
EEC?

No

[ Score is finalized ]

Fig.4 Flow diagram of student uptake and repair enhancement through ORP Gym

3.5 Online External Assistant (OEA)

While producing HR is a one-time task that happens only when an assessment ques-
tion is created, producing EEC is labour-intensive work for a teacher (Ashwell &
Elam, 2017). However, we believe that manual feedback could be flexibly custom-
ized to all students’ levels including absolute beginners’ level and encourage stu-
dents’ motivation and interest in their language learning. Especially, characteristic
accents and intonations due to students’ mother tongue tend to cause various errone-
ous utterances. Manual evaluation allows teachers to understand such utterances and
provide appropriate personalized feedback and support.

ORP Gym introduces OEA to take advantage of the online nature of the sys-
tem. OEA enables the distribution of evaluation workload by allowing reasonably
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qualified assistants to evaluate the answers in addition to the teacher. Even when the
number of students or the frequency of oral assessments increases during the course,
OEA ensures the amount and quality of EEC will be as high as that given in the
class, and the benefit of OEA will be significant for a short-term, large-scale class.

To maintain the quality of EEC by OEA, the clarity and consistency of the scor-
ing criteria of the audio answers are important. We introduced an instruction hand-
book written in Japanese (Supplementary file 1) for OEA to instruct how to evaluate
the submitted audio answers and generate EEC without evaluation discrepancy. The
handbook contains a frequently asked questions (FAQ) section, and the know-how
of assessment evaluation can also be shared between teachers and OEAs. Online
training was conducted for OEA with simulated scoring modules on ORP Gym
before the course started.

3.6 System implementation

ORP Gym runs on top of Moodle (Moodle Project, 2022), a widely used LMS, and
uses RecordRTC (Real-Time-Communication) for Atto Plugin (Federico, 2018) for
the audio and video recording and submission. A total of 108 different questions
with HR were prepared on the question bank including 18 yes-no questions, 18
when/what/how questions, and 72 time expression (how to tell the time) questions.
In addition, 1 read-aloud quiz of self-introduction was also included. Students were
allowed to record and submit up to a few sentences (within 30 seconds) to answer a
quiz.

4 Methods

This research attempted to incorporate ORP Gym in a large-scale SFL class of
more than 50 students per teacher to improve students’ utterances outside classroom
hours. To investigate the effect, we deployed ORP Gym as a part of an elective Japa-
nese SFL speaking course, ‘Spoken Japanese Basics (SJB)’ at an Indian university
from January 2nd to February 8th (around five weeks), 2019. The course was a total
of 15 face-to-face classroom hours.

4.1 Experimental procedure

Figure 5 shows the experimental procedure to investigate our six research questions
in this research. There were 3 phases: 1) preparation, 2) experiment and data collec-
tion, and 3) data analysis. The initial two phases were conducted during the 5-week
course. The data analysis phase followed afterward. We conducted orientation and
online registration during the preparation phase to explain how to use ORP Gym and
create user accounts before the experiment started. During the experiment and data
collection phase, we conducted a) online oral assessments outside classroom hours,
b) an online final exam during classroom hours, and ¢) an online questionnaire.
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1) Preparation
- Orientation (explain how to use the proposed system) and online registration
(create user accounts of the system for students as participants)

2) Experiment and data collection

a) Online oral assessments (take-home style)
- provide participants with online oral assessments outside classroom hours
- oral assessment scores (initial scores and final scores) were collected on
the proposed system (*the initial scores were also considered as pretests)

b) Online final exam (face-to-face style)
- provide participants with a final exam during classroom hours
- final exam scores (as posttests) were collected on the proposed system

c) Online questionnaire

3) Data analysis

- analyze the collected data on the system and online questionnaire forms

Fig.5 The experimental procedure in this research

4.1.1 Oral assessments

ORP Gym was used for conducting two online oral assessments: the 1st assessment
from January 22nd to 30th (9 days), and the 2nd assessment from February 1st to
8th (8 days). The 1st assessment consists of 4 quizzes (maximum score = 10). The
quizzes were randomly selected from a question bank of 20 yes-no/what questions
about nouns, and 72 time expression questions. One common read-aloud quiz of
their self-introduction was given to all the students along with the 1st assessment
to investigate the uptake and repair rates. The 2nd assessment consists of 5 quizzes
(maximum score = 10) that were randomly provided from 16 when/how questions
about adjectives and verbs. Although the oral assessments were not mandatory to
complete the course, they were provided for students’ voluntary practice. The stu-
dents were allowed to attempt the quizzes multiple times during each assessment
period.

4.1.2 Pretest and posttest
We used the first trial of the oral assessments as a pretest. As a posttest, the indi-
vidual online final speaking exam was conducted during classroom hours on Feb 8th

after the oral assessment period. The exam contained 1 common read-aloud quiz of
their self-introduction and Part 1 (a set of 4 quizzes) and Part 2 (a set of 5 quizzes)
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in the same style as the 1st and 2nd assessments. Although the quizzes on the exam
were different from the quizzes on oral assessments to eliminate the effect of repeat-
ing exactly the same quizzes, the degree of difficulty of the quizzes was the same
level. For example, sentence patterns of assumed answers were the same, but words
such as nouns, adjectives, and verbs in the sentence were different. However, words
were randomly selected from a given unit of instruction during the course to ensure
the homogeneity between pretest and posttest. Forty-five students took the exam on
ORP Gym using their mobile devices (laptop computer or smartphone) and ear-
phones, with a time limit of 20 minutes (Fig. 6). The functions of HR and retry were
deactivated on the system, and EEC was not provided on the exam.

4.2 Online questionnaire

An online questionnaire was created by Google Forms (Google, n.d.) and provided
to students who completed the course and the experiment. The questionnaire con-
sists of two parts: 1) three questions with a 5-point Likert scale and 2) an open-
ended question (free descriptive style) regarding the course introducing the pro-
posed system.

4.3 Participant details

A total of 45 students out of 55 registered students completed the course by meeting
the grading criteria (passing the final exam). Ten students were audit students who
only participated in the class activities during classroom hours and did not take oral

Fig.6 The individual online final speaking exam using students’ mobile devices and earphones
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assessments and examinations on our LMS. Their nationality was Indian, and they
were undergraduate students ranging from 18 to 21. The level of all the participants
was absolute beginner, and all had no prior experience learning Japanese. However,
they were capable of commanding multilingual languages such as English, Hindi, or
other different state languages in India.

4.4 Data analysis

Regarding RQ1 and RQ2, we conducted a statistical test to compare the learning
gain between the initial and the final scores during their oral assessments period and
between the pretest and the posttest. The Wilcoxon signed-rank test was used as a
nonparametric test for the two related samples because the data did not follow a nor-
mal distribution based on the result of the Shapiro-Wilk normality test (p < 0.01).
IBM SPSS Statistics (version 27) was used for the statistical analysis.

5 Result

To investigate the six research questions in this paper, the following six indicators
are extracted from the data collected through the deployment of ORP Gym and a
questionnaire.

Relationship between utilization of ORP Gym and score improvement
The number of retries and repaired answers

Linguistic uptake and repair rates by ORP Gym

Comparison of score improvement in the final examination

The workload distribution by OEA and the average time to produce EEC
Students’ satisfaction with the course and CMF

AN

5.1 Relationship between utilization of ORP Gym and score improvement

The students exhibited different usage of ORP Gym and were classified into two
categories: no retry using ORP Gym and retry using ORP Gym according to the
access log and the audio data on the system. These categories were classified into
four groups based on the action patterns observed through ORP Gym: Group 1 (No
uptake and no repair), Group 2 (Uptake and repair by HR only), Group 3 (Uptake
and repair by HR and EEC), and Group 4 (Uptake and repair by EEC only) as sum-
marized in Table 1.

The maximum score is 10 for both assessments. Out of 45 students who com-
pleted the course, 41 students attempted the 1st assessment, and 40 students
attempted the 2nd assessment. Tables 2 and 3 summarize the median and interquar-
tile range (IQR) of initial and final scores achieved by the students on ORP Gym in
the 1st and 2nd assessments. The detailed result of the Wilcoxon signed-rank test is
shown in Table 9 in the Appendix section.
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Table 1 Groups classification by students’ voluntary retries (Y=Yes, N=No)

Description of action pattern

Retry
by EEC
(Y/N)

No retry group by ORP Gym
Retry group by ORP Gym

No uptake and no repair
Uptake and repair by HR only
Uptake and repair by HR and

S}
=~

Uptake and repair by EEC only

Table2 The median and IQR of the Ist oral assessment and the result of the Wilcoxon signed-rank test

Group

V4

No retry groupby 1
ORP Gym

9.50 (8.25 - 10.00) 9.50 (8.25 - 10.00)

8.00 (5.00 - 9.25) 9.75 (8.80 - 10.00)

N/A®

4,027

N/A?
b

Retry group by 2
ORP Gym

3

4
% p <.001

The statistical test was not applicable (N/A) because Group 1 did not retry and Group 3 was only 1 stu-

dent

"No data because the number of the students in the groups was 0 or 1

Table 3 The median and IQR of the 2nd oral assessment and the result of the Wilcoxon signed-rank test

Group

z

9.80 (9.35-9.80) 9.80 (9.35 - 9.80)

9.40 (7.40 - 9.80) 9.80 (9.60 - 9.80)

N/A?

-2.66%*

b

N/A?

No retry group by 1
ORP Gym

Retry group by 2
ORP Gym

#*p<.01

The statistical test was not applicable (N/A) because Group 1 did not retry and Group 4 was only 1 stu-

dent

"No data because the number of the students in the groups was 0 or 1
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In both assessments, the no retry group recorded the highest initial median scores,
and they did not retry for score improvement. We suspect that no retry group did not
feel a strong need to retry due to reasonably high scores. The final median scores of
the no retry group were the same or lower than the retry group. On the other hand,
the majority of the students in the retry group belong to Group 2. The students in
Group 2 showed significant score improvement with a large effect size in the 1st
assessment (Z = -4.02, p < .001, r = -.80) and the 2nd assessment (Z = -2.66, p <
.01, r = -.56). This result means students’ retries, especially with HR by ORP Gym
contributed to improving students’ utterances. However, the number of other stu-
dents who used EEC for voluntary ORP during the assessment period (Groups 3 and
4) was only zero or one, although the student achieved a score improvement through
retries. Although EEC directly contributes to enhancing student repair, EEC was not
used actively for their retries by students. We believe that one of the reasons was the
delay in providing EEC and a score, which was 48 hours after submission.

Based on these results, we observe significant score improvement by HR. On the
contrary, EEC was not actively used by the students. EEC helps to further improve
the utterances by allowing the student to notice the mistakes which cannot be rec-
ognized nor repaired using HR. However, the total number of EEC users was quite
small in this experiment and the latter statement cannot be generalized until EEC is
evaluated with a larger sample size.

5.2 The number of retries and repaired answers

Table 4 summarizes the number and the ratio of retries and repaired answers in each
assessment. Erroneous answer contained a mistake and scored less than one (Full
Mark). Repaired answer is a correct answer that satisfies all the criteria and its score
is one (Full Mark) as a result of retry.

Both assessments exhibited reasonably high rates of retry and repair. Retry was
attempted against 85.9% and 78.0% of erroneous answers, and 28.9% and 31.0% of
the erroneous answers were repaired. ORP Gym was actively utilized based on the
average number of retries per student, 1.90 and 2.02 in the 1st and 2nd assessments.
Even though approximately 70% of the answers of retry did not receive the full
mark, the score improvement is still significant in the retry group with HR (Group

Table 4 Improvement of utterances by retries on ORP Gym

Total no. of Errone- HR EEC? Retries Repaired

answers ous answers answers
Ist assessment 390 128 (100.0%) 128 (100.0%) 128 (100%) 110 (85.9%) 37 (28.9%)
2nd assessment 405 74 (100.0%) 74 (100.0%) 74 (100.0%) 58 (78.0%) 23 (31.0%)

In this experiment, EEC was provided to all erroneous answers. However, because of the small num-
ber of students who actually used EEC, the effect of EEC is excluded from the causality of utterance
improvement as well as uptake and repair rates
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2), as observed in Tables 2 and 3. Since HR was used by the majority of the stu-
dents, HR contributed to the students’ retries and repaired answers. However, EEC
should be excluded from the causality of utterance improvement as well as uptake
and repair rates due to the small number of students who used EEC for retries.

5.3 Linguistic uptake and repair rates by ORP Gym

In this experiment, uptake rate and repair rate were measured using a total of 78
audio answers (including initial answers and retried ones) to the common read-aloud
quiz submitted by 41 students in the st assessment. The quiz was a student’s self-
introduction with the same and fixed sentences where the student’s name must be
included. Table 5 shows the breakdown of the number of uptake and repair as well as
uptake rate and repair rate based on the error category: pronunciation, grammar, and
vocabulary. ‘Errors’ were counted by the part of speech (called hinshi in Japanese).

Generally, as a benchmark among the existing OCF studies for the past few dec-
ades, 59.2% uptake rate and 45.3% repair rate in total are considered to be high (Fu
& Nassaji, 2016). Although we analyzed the students’ audio answers collected by
ORP Gym and our analysis is not based on audio recording data during classroom
hours, our overall 84.8% uptake rate and 45.5% repair rate by ORP Gym are reason-
ably high considering the benchmark. The majority of the errors occurred in pro-
nunciation and grammar categories. The uptake rates were high in both categories,
but the repair rate in grammar was much lower than in pronunciation.

5.4 Comparison of score improvement in the final examination

To measure their speaking improvement by ORP Gym, this paper compares the
scores of Parts 1 and 2 in the final exam as posttests with the initial scores of the
Ist and 2nd assessments as pretests by the Wilcoxon signed-rank test as shown in
Tables 6 and 7 respectively. The detailed result of the Wilcoxon signed-rank test is
shown in Table 9 in the Appendix section.

The median scores achieved by the no retry group by ORP Gym, who did not
attempt a retry on ORP Gym during the oral assessments period, were high in both
the pretest and posttest in Part 1. For Part 2, the degradation of the median score was

Table 5 Uptake and repair rates by ORP Gym

Error Category Error HR EEC* Uptake Uptake rate Repair Repair rate
Pronunciation 17 17 17 14 82.4% 10 58.8%
Grammar 13 13 13 11 84.6% 2 15.4%
Vocabulary 3 3 3 3 100% 3 100%
Total 33 33 33 28 84.8% 15 45.5%

 In this experiment, EEC was provided to all erroneous answers. However, because of the small num-
ber of students who actually used EEC, the effect of EEC is excluded from the causality of utterance
improvement as well as uptake and repair rates
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Table 6 The comparison between pretest and posttest in Part 1 by the result of the Wilcoxon signed-rank
test

Initial score Final score
Group N Median (IQR) Median (IQR) zZ
No retry group by ORP Gym 1 15 9.50 (8.25-10.00)  10.00 (9.66 - 10.00) -2.83%:*
Retry group by ORP Gym 2 25 8.00 (5.00 - 9.25) 10.00 (9.66 - 10.00) -3.68%#%*
3 1 2.25 (-®) 9.66 (-°) N/A?
4 0 b b b

** p < .01, ¥ p <.001
*The statistical test was not applicable (N/A) because Group 3 was only 1 student

"No data because the number of the students in the group was 0

Table 7 The comparison between pretest and posttest in Part 2 by the result of the Wilcoxon signed-rank
test

Initial score Final score
Group N Median (IQR) Median (IQR) Z
No retry group by ORP Gym 1 6 9.80(9.35-9.80)  9.74 (9.10 - 10.00) -.11
Retry group by ORP Gym 2 23 9.40(7.40-9.80) 10.00 (9.49 - 10.00)  -2.80%*:*
3 0 _b b b
4 1 9.40 (-1 10.00 (-P) N/A®
**p<.01

*The statistical test was not applicable (N/A) because Group 4 was only 1 student

b No data because the number of the students in the group was 0

observed between the pretest and the posttest. Significant score improvement with a
large effect size was observed in the no retry group for Part 1 (Z =-2.83, p < .01, r
= -.73) but not for Part 2 (Z =-.11, p > .05, r = .03). The no retry group improved
their scores through the course contents, classroom activities including OCF, and
voluntary ORP that cannot be assessed using the data collected on ORP Gym. How-
ever, the no retry group (Group 1) exhibited degradation of the score, which is rea-
sonable because they did not use ORP Gym.

The majority of the students (Group 2), who attempted a retry on ORP Gym dur-
ing the assessments, used HR for their retries. Their median scores were low in the
pretest but high in the posttest. Significant score improvement with a large effect
size has been observed for both Part 1 (Z = -3.68, p < .001, r = -.74) and Part 2 (Z
=-2.80, p < .01, r = .58) in Group 2. In addition, IQR in the posttest is smaller than
in the pretest. This indicates that ORP Gym, especially with HR, helped the stu-
dents’ utterances to improve significantly and effectively between pretest and post-
test (exam score). Regarding the students who used EEC for their retries (Groups 3
and 4) in the retry group by ORP Gym, we could not conduct statistical tests due to
the small sample size, and we cannot generalize the relationship between EEC and
the score improvement.
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5.5 The workload distribution by OEA and the average time to produce EEC

The instructor was a certified Japanese language teacher, who is a native Japanese
speaker with four years of teaching experience in the course. One OEA (age 28,
bachelor’s degree, a native Japanese speaker, without Japanese language teacher cer-
tification) was trained using the handbook which was developed by the instructor
(Supplementary file 1) and the evaluation trial using 172 sample audio data sets.
In the handbook, the evaluation criteria and scoring instruction of borderline cases
were mentioned, and the instructor gave the results and feedback of the scoring sim-
ulation to the OEA. The duration of the training period was 1 month and the training
was completed before the course began.

During the experiment, the OEA evaluated 790 audio answers in two oral assess-
ments over a total of 11.05 hours, and the instructor evaluated 426 audio answers on
the final exam over a total of 6.6 hours. The average time to produce EEC was 50.4
seconds per erroneous answer by OEA, and 55.8 seconds per erroneous answer by
the instructor.

5.6 Students’satisfaction with the course and CMF

Table 8 shows the result of a questionnaire with a 5-point Likert scale taken by 41
students who completed the course successfully and responded to the questionnaire.
The summary of the free descriptive comments from 27 students (68.85%), which
were extracted from the answers to the open-ended question, also follows afterward.
Since the data was nonparametric based on the Shapiro-Wilk normality test (p <
0.01), the median and IQR are used in Table 8. The median of each item was above
4 with a small IQR, which means that most of the students showed high satisfac-
tion and comprehension with the course where ORP Gym was incorporated as oral
assessments. In addition, most of the students gave a positive reaction to the avail-
ability of CMF (HR and EEC) as personalized feedback in oral assignments as well
as the chances of score improvement through multiple attempts outside classroom
hours by ORP Gym.

Regarding the free descriptive comments, all the comments were roughly cate-
gorized into positive comments including positive words such as fun, interesting,

Taple 8 Th§ qugstionnaire ltems Median (IQR)
with a 5-point Likert scale (41
students responded on Feb 8th -y 1y vy enjoy this course? 5.0 (4.0 - 5.0)

Feb 12th, 2019
) 2. Was this course easy to understand for you? 4.0(4.0-5.0)

3. Were the several times of oral assessments (per- 5.0 (4.0-5.0)
sonalized feedback to your speaking errors) help-
ful for your study?

@ Springer



Education and Information Technologies

helpful, useful, and happy. Specifically, 5 students gave positive detailed comments’
as follows. These comments indicate that the course with ORP Gym increased the
amount of student participation in speaking and contributed to high students’ con-
fidence and satisfaction. It is also noted that a student also mentioned that speaking
tests were graded fairly and provided good insights.

1. Learning a completely new language is definitely a herculean task and you’ve
made it very simple. Managing the academics of the course in moodle is a very
good idea. The minitests, listening and speaking tests are very helpful.

2. The various listening tests and spoken tests were graded well, and they provided
good insight.

3. It covered speaking and listening part very well, it also had good amount of stu-
dent participation which really helped learning the language better.

4. It had a very good approach of teaching, especially the online assessment and
learning.

5. The online platform for all the related coursework was a nice way to learn.

On the other hand, a student pointed out a limitation of the ORP Gym. This com-
ment” indicates that the student feels that interactive communication with instructors
or between peers during classroom hours is helpful for their language development.
ORP Gym supported individual students’ oral repetition practice with CMF outside
classroom hours throughout Japanese SFL basics speaking course. However, ORP
Gym does not support interactive communication during classroom hours.

e When I was learning other languages, I found it very helpful to my development
when we were asked to speak (try to speak) only in that specific language to the
other students and the professor during the class hours. Maybe this will be dif-
ficult for an introductory course.

6 Discussion

Previous OCF studies during classroom hours have revealed the ineffectiveness of
recasts in terms of student uptake and repair (Lyster & Ranta, 1997; Panova & Lys-
ter, 2002), especially in grammatical error correction (Kim & Han, 2007; Lyster,
1998; Lyster & Mori, 2006; Nabei, 2005). Choral repletion and read-aloud (Lyster
& Mori, 2006) and one-on-one interactions between a teacher and a student by FonF
(Ammar & Spada, 2006; Nassaji, 2013) are well-known effective approaches to
improve students’ utterances in small to medium-sized classes. However, we focused
on the lack of opportunities for students’ oral production and individual support
during classroom hours in a large-scale class. Using technology-enhanced learning
approaches, computer-mediated feedback (CMF) and web-based language learn-
ing (WBLL) have been studied to complement the opportunities for oral practice

! The comments were extracted from the questionnaire as it is.
2 The comment was extracted from the questionnaire as it is.
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during the past decade. Audio-visual speaking activities (A/Vs) with CMF outside
classroom hours were proven to be effective for enhancing students’ speaking skills
(Buckingham & Alpaslan, 2017; Rassaei, 2019; Tseng & Yeh, 2019). Students’
ORP through A/Vs and CMF on a learning management system (LMS) effectively
improved word accentuation (Yoshida & Fukada, 2014). CMF is essential for stu-
dents to get personalized feedback to improve their erroneous utterances, and an
LMS is also a cost-effective approach to implement CMF for large-scale courses
(Tuffley & Antonio, 2015). Although some previous studies demonstrated the effec-
tive use of an LMS in a speaking class (Fukada, 2013; Ikeda & Fukada, 2012; Kata-
oka et al., 2018; Yoshida & Fukada, 2014), the effect of CMF integrated into an
LMS in a large-scale SFL class has not been investigated and proven by measuring
uptake and repair rates.

As the solution, we developed ORP Gym to provide students with sufficient
ORP and CMF, and to improve their utterances outside classroom hours. This
research contributed to enabling CMF within a large-scale SFL class, and empiri-
cally and statistically proving the learning effect, including uptake and repair,
by CMF using ORP Gym and OEA for the first time to the best of our knowl-
edge. Since ORP Gym is developed based on an open-source LMS (Moodle
Project, 2022), the proposed approach is deployable and reproducible by imple-
menting ORP Gym and OEA as a module on the LMS proven to be working in
a large-scale class. This paper shares the practical experience and know-how to
effectively utilize the proposed approach through the actual deployment including
the online documentation for OEA to produce CMF on ORP Gym. In addition,
this research also contributed to establishing an approach to investigate the effect
of CMF to fill in the paucity of existing CMF studies in a large-scale speaking
class. ORP Gym is reproducible on an LMS, and OEA can be introduced with
reasonable manpower cost. Further investigation of the effect of CMF is afford-
able in other large-scale SFL classes.

While teachers’ OCF was provided electronically and asynchronously as CMF,
ORP Gym establishes personalized feedback to promote students’ oral production
and enhances their utterances by 45.5% as the result shows. The benefit of teach-
ers’ HR and EEC on ORP Gym could support individual students’ ORP visually
and audibly without time constraints. Regarding RQ1, this research demonstrated
that recasts, which were previously known to be ineffective during classroom
hours, were actively used by students and effective in improving students’ utter-
ances on ORP Gym outside classroom hours. Recasts are proven to be effective
in computer-mediated communication (CMC) based on one-on-one communica-
tion (Rassaei, 2017), and this study also exhibited the effectiveness of recast-like
CMF on the LMS outside classroom hours. According to Tseng and Yeh (2019),
the combination of A/V-based CMF and text-based CMF is beneficial. This result
also shows the possibility that students can recognize and detect their errone-
ous utterances especially pronunciation by themselves using audio-based and
text-based CMF without teachers’ explicit instruction as Thomson (2011) also
claimed.
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The result obtained in this study demonstrated that ORP Gym promoted stu-
dents’ voluntary retries and different action patterns based on the access log and
audio data. Concerning RQ2, the majority of the students significantly improved
their scores through retries during the two oral assessments period by HR (model
answer’s text and audio) on ORP Gym. HR was proven to enhance students’ self-
generated uptake and repair by showing significant score improvement in the oral
assessments. This paper measured student uptake and repair rates using a common
read-aloud quiz on ORP Gym for the first time (RQ3). We found that ORP Gym
encouraged their uptake through retries at high rates in pronunciation and vocabu-
lary categories, but the repair rate in the grammar category was low. This result
is probably attributed to the fact that the majority of the students used HR more
than EEC because implicit recasts, which HR is categorized into, is known to be
ineffective against grammatical errors (Kim & Han, 2007; Lyster, 1998; Nabei,
2005). Although HR is provided to students visually and audibly on ORP Gym, it
might be insufficient for students to notice the grammatical error that causes their
erroneous utterances.

In addition, the active users, who retried with HR on ORP Gym, showed
more score improvement between the pretest and the posttest than those who
did not retry on ORP Gym (RQ4). This indicates that students’ oral production
through retries especially with HR on ORP Gym during the two oral assess-
ments period improved their speaking accuracy and proficiency in the final
exam. However, EEC (pointing out the problematic part) was not actively used
by students compared with HR. We believe the reason may be the length of
delay to provide EEC, or students’ lowered motivation for repairing or improve-
ment after they got the score. To improve the utilization of EEC by students, we
have to consider improving EEC’s latency or giving higher incentives for repair
or further improvement. Visualizing or notifying the repair and improvement
including perfection to the individual student can be explored to motivate them
to use EEC.

With respect to RQS, the OEA, who works in parallel with teachers and
remotely, distributes the workload and time of examining the audio answers and
producing EEC. OEA is a relatively reasonable option to ensure the quality of
feedback and reduce the workload related to the teacher’s CMF. However, the
current method of producing EEC relies on manual error detection and scoring
by the teacher and OEA. While increasing the number of OEAs may reduce the
time to process a certain number of answers, such an approach may not be sus-
tainable considering the availability and cost of reasonably skilled OEAs. OEAs
can be non-certified native Japanese speakers, but still require guidance and train-
ing before the course starts. The training includes how to use ORP Gym, evaluate
submitted students’ audio answers, and generate EEC. The handbook (Supple-
mentary file 1) documents how to detect each part of speech errors and gener-
ate EEC using transcription (in romaji with pitch symbol) to avoid evaluation
discrepancy. Maintaining the quality of EEC by OEAs requires human labour and
human resource management costs at present. A crowdsourcing platform to man-
age OEAs can be explored to improve the scalability of ORP Gym as the number
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of students and the frequency of oral assessments increase (Takahashi et al.,
2015). Taking the advantage of its active deployment and availability, automatic
speech recognition (ASR) is helpful for teachers to examine students’ utterances
and produce EEC quickly. Computer-generated feedback (CGF) employing ASR
gives supplemental information in addition to CMF (Sherafati et al., 2020). For
example, Fu et al. (2020) have developed an ASR-based system for estimating the
similarity of English pronunciation between Japanese speakers and native Eng-
lish speakers using Deep Learning. ASR can also be extended for EEC by con-
verting submitted audio answers to raw text, marking an erroneous pronunciation
so that the error can be recognized by the students (Kataoka et al., 2019), because
ASR is promising to enhance students’ pronunciation improvement (Bajorek,
2017; Cucchiarini et al., 2009).

Regarding RQ6, based on the questionnaire result, we found that ORP Gym
was utilized actively outside classroom hours by students and is promising for
students to improve their utterances and maintain their interest and motivation.
Lasagabaster and Sierra (2005) pointed out that consistent error correction is
arduous for students during classroom hours. However, ORP Gym enabled con-
sistent error detection and correction outside classroom hours and brought stu-
dents’ high satisfaction and comprehension. Furthermore, students also positively
expressed that ORP Gym benefited their language learning through the response
in the questionnaire.

7 Implications and limitations

In this experiment, we prioritized introducing of ORP Gym and providing a vari-
ety of quizzes randomly from a question bank in a classroom activity instead of
conducting a dedicated investigation of uptake and repair rates using more com-
mon quizzes in a controlled environment. In addition, the effectiveness of EEC
could not be validated due to the small sample size in this experiment. Further
data collection and investigation of uptake and repair rates as well as the effect
of EEC should be conducted for statistical analysis and learning analytics in the
future.

Since this research is a classroom observational study in a Japanese basics SFL
course at an Indian university, the age group, language level, and nationalities of
the participants were limited in this experiment. The participants were undergradu-
ate Indian students ranging from 18 to 21. The level of participants was beginners
without any prior learning experience in Japanese language. Therefore, further
research needs to be conducted for different age groups, different levels of learners,
and different countries to investigate the effectiveness of the approach.

The use of ORP Gym is limited to enabling language instructors to provide
asynchronous computer-mediated practice and feedback outside classroom
hours. Therefore, it does not support real-time OCF using CMF during class-
room hours. On the other hand, we believe that ORP Gym can support fully
online language classes, which are offered in a completely online environment,
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due to pandemic issues such as COVID-19. However, our experiment did not
cover such a use case, and therefore, the effectiveness of ORP Gym has not been
proven for large-scale fully online Japanese SFL speaking classes.

8 Conclusion

This paper presented ORP Gym, an online oral repetition practice support sys-
tem to provide sufficient opportunities and support for students’ ORP aiming
to improve the rates of uptake and repair in a large-scale Japanese SFL educa-
tion. Given the fact that the existing OCF of erroneous utterances during class-
room hours suffers from enhancing uptake and repair due to severe time con-
straints, especially in a large-scale SFL class, ORP Gym provides a platform
to perform ORP enhanced with two types of CMF outside classroom hours:
HR and EEC. As the evaluation shows, the erroneous answers were corrected
through retries encouraged by ORP Gym in each assessment. The evaluation
of the errors in read-aloud of all 41 students’ self-introduction exhibited an
84.8% uptake rate and a 45.5% repair rate during the assessment period. The
majority of the students retried using ORP Gym and improved their speak-
ing scores significantly in the posttest than in the pretest compared with those
who did not utilize the system. OEA contributed to mitigating the instructor’s
workload and shortening the time duration to produce EEC by distributing the
correction tasks.

As a future work, a separate evaluation of EEC should be conducted to meas-
ure its effectiveness. The course management plan can be improved so that EEC
will be more actively utilized. In addition, the number of OEAs involved in the
proposed approach was one. We can explore the direction to improve the effi-
ciency of OEA management even though the number of OEA can also be more
than one or even larger. The automatic scoring of audio answers by ASR is prom-
ising to mitigate the workload of the instructor and OEA as well as to make the
production of EEC faster. Utilizing ORP Gym, further data collection and anal-
ysis should be conducted by collaborating with multiple educational institutes
in India as well as other countries. We need to analyze error tendencies among
various students whose age group, level, and native language are different so that
types of CMF could be adjusted flexibly according to the error tendencies. We
are also planning to introduce ORP Gym for Japanese SFL courses in Southeast
Asian countries in collaboration with SOI (School of Internet) (Okawa et al.,
1999) and SOI Asia (SOI Asia Project, 2022) as a part of the broader deployment,
collection of best practices of ORP Gym, and further improvement of the system.
Since this experiment proved the effect of HR outside classroom hours, we will
extend ORP Gym to support the real-time oral repetition practice and investigate
the effect of HR during classroom hours. The use of Artificial Intelligence will be
considered to enable the real-time EEC. In addition, due to COVID-19 pandemic
issues, the form of many SFL classes shifted to fully online. We will investigate
the effectiveness of ORP Gym in fully online speaking classes.
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Appendix
Table 9 The result of the Wilcoxon signed-rank test
Groups Variables Neg/Pos/Ties N Mean Rank  Sum zZ p
of Ranks
1 Posttest - Pretest (Part 1)  Negative Ranks 1 3.00 3.00 -2.83%* 0.005
Positive Ranks 11 6.82 75.00
Ties 3
Posttest - Pretest (Part 2)  Negative Ranks 6 10.33 62.00 -11 91
Positive Ranks 9 6.44 58.00
Ties 1
2 final score - initial score ~ Negative Ranks 0 .00 .00 -4.02%* < 0.001
(OA1?)
Positive Ranks 21 11.00 231.00
Ties 4
final score - initial score ~ Negative Ranks 5 4.90 24.50 -2.66%* 0.008
(0A2")
Positive Ranks 13 11.27 146.50
Ties 5
Posttest - Pretest (Part 1)  Negative Ranks 2 8.50 17.00 -3.68%* < 0.001
Positive Ranks 21 12.33 259.00
Ties
Posttest - Pretest (Part 2)  Negative Ranks 6 5.00 30.00 -2.80%* 0.005
Positive Ranks 14 12.86 180.00
Ties 3

**p <.01
20OA1 = l1st oral assessment

POA2 = 2nd oral assessment
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