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Abstract. The development of ASR technology has made it a potential solu-
tion for EFL Pronunciation learning. This study seeks to answer the following
research questions: Q1. Can ASR-based tools provide accurate and individualized
automated feedback for mispronunciation? Q2. Is ASR training effective for EFL
pronunciation learning? Q3. How to utilize ASR technology as part of the pronun-
ciation learning process? The research results showed that properly adapted ASR
technology can provide an individualized, stress-free, self-paced learning environ-
ment as well as opportunities for immediate, individualized feedback. A blended
EFL pronunciation learning method is proposed and future research direction is
pointed out in this study.
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1 Introduction

Pronunciation is essential in EFL because it is the foundation of speaking, and without
a certain degree of pronunciation accuracy, others will be unable to understand the
speakers’ utterances. To pronounce well is a complex task, one of the technological
tools learners can use to improve their pronunciation is Automatic Speech Recognition
(ASR). It can provide feedback on mispronunciations and facilitate EFL learners to
improve their speaking accuracy and proficiency through practice.

2 Theoretical Background

2.1 What is ASR and How ASR Works?

Automatic speech recognition (ASR), is a process of converting the speech into a
sequence of words, using some algorithms which have been implemented as programs.
[1] How ASR works? There are two main approaches to ASR, one is hybrid approach,
another is end-to-end Deep Learning approach. The hybrid approach combines a lexi-
con model, an acoustic model and a language model to make transcription predictions.
Despite plateaus in accuracy, the hybrid approach is widely used today (Fig. 1).
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Fig. 1. The hybrid approach model [2].

Fig. 2. End-to-end Deep Learning model [2].

A newer approach of ASR is end-to-end Deep Learning Approach. Without lexicon
model and language model, it can directly map a sequence of input acoustic features
into a sequence of words. The End-to-end Deep Learning models is more accurate than
the traditional models (Fig. 2).

2.2 What is APED?

APED is an abbreviation of automatic pronunciation error detection. The APED system
first gives a predefined utterance text, and the learner tries to pronounce this target
text correctly. By accurately detecting the pronunciation errors and providing precise
feedback on what is mispronounced, the APED system guides the learner to correct the
pronunciation towards the target utterance and improve the speaking ability [3].

3 Literature Review

The research results of Adhan Kholis showed that ASR APP can improve the students’
pronunciation skills and motivate the students to engage in learning to pronounce [4].
Thomas Dillon and DonaldWells’ research results suggested that many Korean students
were open to the incorporation of ASR in the EFL classroom and there was significant
potential in incorporatingASR into EFL classroom [5]. Xiaobin Liu andManfei Xu stud-
ied the application of ASR technology in English pronunciation correction. The research
result showed that the ASR-based device can improve English pronunciation accuracy
and provide away for learners to improve their English pronunciation [6]. In-SeokKim’s
research on the reliability of ASR software used to teach English pronunciation revealed
that the present state of ASR technological development falls far below the desired
level of accuracy [7]. Riikka Muhonen’s research results showed that ASR can facilitate
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assessment and reduce pupils’ foreign language anxiety [8]. Ryan Spring found that the
feedback from an ASR-based practice tool caused Japanese EFL learners to focus on
their pronunciation and adjust it. The results proved that ASR-based pronunciation tools
are meaningful in a wide variety of Japanese EFL contexts [9]. Reece Randall’s research
results showed that computer-assisted pronunciation training (CAPT) helped Korean
EFL learners improve their pronunciation and motivation [10]. Wen-Hsin Chen investi-
gated the effect of ASR on segmental development and explores learners’ perception of
ASR as a pedagogical tool. The results revealed that learners significantly improved the
/æ/-/E/distinction in production [11]. The research results of Muzakki Bashori proved
that ASR assisted websites can improve Indonesian EFL learners’ vocabulary knowl-
edge and pronunciation skills [12]. Tomoko Takenouchi’s research result showed that
explicit pronunciation instruction and pronunciation practice using ASR were effective
for Japanese adult EFL learners [13]. The research of William Gottardi revealed that
the use of ASR technology is a way of giving learners the opportunity to focus on their
specific pronunciation difficulties and receive personalized feedback while becoming
more autonomous in their learning process [14]. Solène Inceoglu’s study showed that
the majority of the participants perceived ASR as useful for pronunciation practice [15].
The research results of Spring Ryan revealed that the ASR tool was found to be most
useful for students who had a lower than 95% accuracy on their pretests and was most
helpful for practicing consonant and vowel sounds [16]. Jonás Fouz-González explored
the potential of EFP app to help EFL learners improve their pronunciation. Improve-
ments in the learners’ perception and production of the target features offered a clear
measure of the learning potential of the app [17].

4 Conclusion

The answer of Q1 is: APED in ASR systems can help teachers with pronunciation
assessment tasks, allowing for the simultaneous and fast assessment of several students,
providing objective assessment and reducing teacher’s working hours. The use of ASR
tool in EFL pronunciation learning seems to be beneficial and practical. The answer
of Q2 is ASR-based training had an overall positive impact on pronunciation learning.
Because ASR systems provide low-anxiety learning environments and timely feedback,
many commercial computer-assisted language learning (CALL) programs, have incor-
porated ASR technology to encourage autonomous language learning outside of class.
The answer of Q3 is: based on the current situation of English pronunciation teaching in
China, this paper suggests adopting a blended English pronunciation learning method
of combining English pronunciation instruction in class and automatic speech recog-
nition training after class. Although there are many ASR tools, there is little quality
control to assess their rigor and effectiveness in pronunciation learning as self-learning
resources. To solve this problem, we call for greater collaboration between pedagogic
and technical experts when designing ASR training products. It should have a pronun-
ciation syllabus with clear learning objectives or outcomes. It should also be able to
make individualized pronunciation training plans according to students’ errors. When
ASR recognizes a pronunciation error, it should provide an audiovisual feedback, such
as a three-dimensional (3D) computer animations of the lips and oral cavity, to illustrate
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how a sound is articulated, so that a learner can use the visual model to correct their pro-
nunciation error. Further empirical studies on this blended EFL pronunciation learning
method are needed.
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