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Abstract: In this study, the researchers from different baockgd cooperatively completed
the interdisciplinary research. The aim of thisdgtwas to explore a CALL system by
combining the speech recognition (ASR) technolog &nglish learning in the hope that
the state-of-the-art technology could provide leasnwith more opportunities of
bi-directional language learning in both of fornaid informal English learning. The
ASR-based CALL system was constructed which praviéarners with the opportunities
to practice English speaking with immediate diagho$their utterance and three levels of
pedagogical feedback was embodied to assist leamdrancing English speaking. The
guasi-experimental design was adopted in this saudlya total of 32 Taiwanese students
participated in the experiment. The results revietiiat using the ASR-based CALL system
in learning had positive effects on learners’ sjpgglperformance especially and students
had positive attitude toward using the ASR-bagmstesn for language learning. Moreover,
the three-level corrective feedback of the ASR-OaSALL system could help students to
improve language faults.
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Introduction

The advancement of computer assisted languagangai@ALL) facilitates learning and
teaching. The automatic speech recognition (ASRet&ELALL system benefits learners by
providing them with integrated learning stimulati@md opportunities of enhancing
learners’ English speaking (Chiu, Liou, & Yeh, 20@hen, 2011). The ASR technology
provides a flexible learning environment where heas obtain immediate evaluation of
their English speaking and they can practice attang that suits him. However, many
issues in the feedback design of ASR-based CALteaysequires further research (Chen,
2011). Related research has shown that in the spppkacticed CALL system, learners
tend to produce more accurate utterances whenratteegrovided with corrective feedback,
instead of the opportunity of to speak (Lyster & Ra 1997). Nevertheless, little study
evaluated the feedback design of the ASR-based CG#sstem because the requirement to
develop the ASR technology is technically demandamgl challenging which needs
researchers from different domain knowledge, baiftechnical expertise and technology
learning theory background, to work together. Ustierding the above research
background, we attempted to construct and evalu@aLL in which the ASR web-service
and pedagogical corrective feedback were integraigoiovide learners with a flexible
learning environment for English speaking. The aedeers from different backgrounds of
computer science and learning technology workedttamy with the English educators to
bring out the interdisciplinary study. The reswii#i inform our following research project
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on how to well design and implement an ASR-based.IC8ystem to address the actual
needs of learners in Taiwan.

1. Literature Review
1.1 Computer assisted language learning

Over the last few decades years, there has beametic increase in the variety of research
on CALL including the mobile assisted language neay (Shield & Kukulska, 2008),
tangible companions for learning conversation (Mpuwang & Jang, 2010) and the
web-based voice recognition system for acquirirapsd language learning (Chiu, Liou, &
Yeh, 2007). An intelligent Computer Assisted Langgidearning (ICALL) involved the
application of state-of-the-art computing technglegch as automatic speech recognition
technology (ASR). The timely evaluation based arrers’ speaking performance forms
an individual learning environment which providegle learner with step by step learning
opportunities The ASR-based pronunciation learngygtem attracts more and more
interests from researchers and English instrucamid the future of applying ASR into
CALL system in language learning is promising (LW&w, 2010).

1.2 The importance of feasibility feedback in langubegening

The importance of providing learners with correetfeedback while using CALL system
has been recognized from several studies (Neki, &06; Chen, 2011). Learning feedback
or immediate reward of learners’ performance iseseary for learners to improve their
ability (Hawkins, 1987). It could help learnersre&ffectively while providing them with
corrective feedback rather than only giving themrméng input (Lyster & Ranta, 1997).
Corrective feedback could be presented in the ciigbrm or explicit form. According to
the study results from Lyster and Ranta (1997)evealed that teachers used implicit
feedback, recast, in the language class the mosbt@ct learners’ language errors.
Students pointed out that the explicit and segntiemtdeedback was more efficient than
implicit ones for learners to acquire their langaidgults (Bigelow et al., 2006). While
considering students’ responses to various typéseatback, it is also important to consider
the pedagogical purpose at the same time. An iatedrfeedback should be designed for
the target learners and an explicit feedback mayecafter the implicit one. After reviewing
the related literatures, we approached the resegmahfrom the view point of associating
ASR techniques with web-based learning conceptaameéd to develop a CALL system
which integrating multiple levels of corrective tdmack to facilitate learning.

2. The ASR-based CALL System

The ASR-based CALL consisted of four modules, Expeodule, Instruction module,
Student module and ASR module, and each moduleiteaspecific role in language
learning. The Expert module and Instruction mogbldgred the role of an English tutor that
provided students with appropriate learning malerand guideline depending on the
learner’s speaking proficiency. The ASR module é&&s an on-line learning partner and
speaking evaluator that listens to each learnangligh utterance and provided language
feedback. The Student module acted as a recordehwdtorded the learner’s operation of
the system and generated a language portfolio.
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2.1 Corrective feedback design and presentation

Under this framework, both implicit and explicitefdbacks were provided and were
organized into three levels. At the first level,igfhfocused on providing implicit feedback,

shows the learner’s pronunciation score and theauaveform. At the second level, which

aimed to provide explicit feedback, contained a iw@mmt, an emoticon (a smiley face or
crying face depending on the score), list of waits were pronounced accurately and
inaccurately and an audio toolbar for replay of lgmrner’s utterance. At the third level,

demonstration of the accurate utterance, in bdthséntence and single-word form were
available. The learners could also play the seetemaormal and slow speed.

3. Methodology

To understand the learning effectiveness of usihi tsystem, we adopted the
quasi-experiment. The control group practiced Ehmgli speaking using
single-level-feedback system. The design of sihgyel-feedback system was referred to
the previous CALL study discussed in the literasurewhich only the waveform diagram
were presented as feedback to evaluate learneesaksm. On the contrary, the
experimental group was given the three-level-feekbsystem which integrating the
implicit and explicit elements into feedback preséion. A total of 32 seventh graders in
the middle Taiwan participated in this study. Tkpeximental group contained 16 students
and the control group contained the other 16 stisddime study used comparative test data
and empirical experiments to report on the perfereeaof learning English in the
ASR-based CALL system with different levels of l@ag feedback. The learning topic
chosen for this study was based on our previowsrek results (Wang & Young, 2012) that
indicated English proverbs were one of the mosirel@dearning contents for Taiwanese
learners. Learners were required to take a prearas$ta post-test each contained an oral
evaluation and several multiple-choice questions.

3.1 Research questions

The research questions of this study are as follows

1. Can students achieve better English speakieg asing the ASR-based CALL system?
2. Can the three-level feedback ASR-based CALLesggbromote learning effectiveness
and motivation more effectively than the one-leeeldback system?

4. Data Analysis

Following the research questions, the researchetyzed and reported the study results
based on quantitative data collected from the @séand post-test and the qualitative results
from questionnaires and system login records. Tidependent Samples T-test and Paired
Samples T-test were conducted using the SPSS t2sefpackage.

4.1 Learning effectiveness of experiment group (E.@d) @ntrol group (C.G.)
Learning performance of the E.G. and C.G. are teddoelow. The independent sample
t-test showed that there was no significant difieesin the scores of pre-tests and post-tests

for E.G and C.G. However, there were significarftedences between the pre-test and
post-test speaking scores for the E.G. and C.Ge Reasthe audio recordings of the
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participants, it was found students tended to pwane the vocabulary correctly after
practicing speaking with the ASR-based CALL syst@usides, their speaking fluency
improved toward the end of our data collectiongebrFor example, the proverb “Don’t put
off till tomorrow what should be done today”, dugithe first few weeks, students tended to
experience difficulty of pronouncing full sentencé@$iey only could pronounce the first
three words accurately but pronounce the last ipadcurately. However, after several
weeks of practice, their speaking was more commetd they spoke with much more
confidence.

4.2 Evaluation of the corrective Feedback

The ASR-based CALL system provided both explicitl amplicit feedback to learners.
Three levels of corrective feedbacks were provitiedstudents in the E.G. and only one
level of corrective feedback for the C.G. From fre-test and post-tests data, the result
indicated that both the E.G and CG’s speaking ftyamas enhanced after eight weeks of
practice. Considering the possible influence oflstius’ learning achievement, we further
analyzed their speaking fluency according to thehievement level. It was found that the
means of the speaking post-test scores were hilgaeithe speaking pretest scores in E.G..
Furthermore, there were significant differencesMeen pre-test and post-test scores from
the results of Paired Sample T-test for the lomeaadment learners in E.G. (t= -4.79, P=
0.01). It showed that the low-achievement learmeEs G. had improved significantly with
the English speaking but not for the learners i8.COn the other hand, from the results of
guestionnaire, it showed there were only 40% ofstinelents reflected they could read the
information from the first-level of feedback. Mattean half of the students were confused
and had problems understanding the audio wavefaagraim. Furthermore, 53% of the
students suggested that they did not know howjtgsaitheir pronunciation just by using the
first-level feedback information. Approximately 6086students in the C.G. suggested the
need for more details from the system.

5. Discussion and Conclusion

The study results showed that the ASR-based sysfiimently improved Taiwanese
students” English speaking. Research analysesarteli that students’ English speaking
fluency and pronunciation were enhanced signifigaittwas observed that some students
experienced difficulty pronouncing English provedbshe beginning but they were able to
produce full sentences after several weeks. Fremetorded system login data, it is found
that learners became much more active in speakimgjidh. Besides, the corrective
language feedback in the proposed system was aeghimto three levels, containing both
implicit and explicit forms. The research resuftghis study accorded with the earlier ones
(Lyster & Ranta, 1997; Giuliani, Mich & Nardon, 28QChiu, Liou & Yeh, 2007). Students
in the C.G. pointed out they had difficulty detegtitheir pronunciation errors from the
level-one implicit feedback. The audio waveform wast helpful in providing useful
information to the learners and in-depth analysis weeded and expected. On the other
hand, the system provided students in E.G. withtlakke levels of learning support,
feedback in implicit format firstly and then in diqit format. It indicated that corrective
feedback in explicit format of immediate audio Bp(recast) with the textual description
and model pronunciatiobenefited learners the most especially for the &mhievement
ones. The pre-test and post-test speaking scoregbddow-achievement learners in the
experiment group were improved through the integtanformation of feedback. The
textual feedback interpreted the waveform of sttglemterance more specific and the
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audio replay recast students’ speaking utteranceeidiately so that they could read and
hear the evaluation of the system accordingly toeae better language learning.

5.1 Future work

It can be concluded from the current study thatAB&-based system is promising and the
cooperation of the interdisciplinary study couldbyde tremendous value to language
learning. In the future, the researchers will coundi to improve the ASR-based CALL
system and develop more interactive activity tygash as interactive storytelling or
speaking cloze test. Besides, we tend to extendsdhef the system and evaluate the system
for learners at different ages for addressing tttaah needs of learners in Taiwan. Other
research findings yielded from this series of A8Bhnhology in language learning will be
shared in the near future.
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