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Digital technologies may aid pronunciation teaching, especially Automatic Speech
Recognition (ASR). This study sought to explore the affordances of ASR for
pronunciation teaching from the perspective of in-service English teachers and
investigate teachers’ appraisal of ASR-based pronunciation activities designed to be
implemented in second language English classes. To achieve these objectives, this
research followed a mixed-method approach. An online workshop session was delivered
to two different groups of participants in order to gather participants’ perceptions of ASR
technology for pronunciation teaching. In addition, seven ASR-based pronunciation
activities were made available for their appraisal. A total of twelve teachers participated
in this study. Data from an online background questionnaire and an online survey were
analyzed quantitatively. The overall perceptions of the participant-teachers indicate that
ASR can 1) be used as a tool for self-studying; 2) help encourage learners to produce
more output outside the classroom; 3) provide students with relevant orthographic
feedback; 4) serve as a supplementary resource beyond the classroom; and 5) be an
adequate auxiliary resource for pronunciation teaching in regular classes, especially, in a
hybrid environment.

INTRODUCTION

Digital technologies demonstrate great potential for both pronunciation teaching and learning
(Revell-Rogerson, 2021). Automatic Speech Recognition (ASR) technology, for example, can
facilitate pronunciation improvement and provide learners with instant feedback (Golonka et al.,
2014). This technology is now available for free as a built-in feature in varied websites and
programs. Simply put, ASR can transcribe speech (oral input) into word sequences (written
output) (Yu & Deng, 2015). An exemplary application of ASR technology is its implementation
in dictation tools that offer flexibility in usage (McCrocklin, 2019). This flexibility may
represent an opportunity to circumvent the time constraint and the lack of resources that may
hinder pronunciation teaching in second language (L2) English classes.

ASR programs are especially suitable for learners with little access to the target language outside
the classroom since they offer an opportunity for learners to produce more output with instant
orthographic feedback (Liakin et al., 2017) and can foster learner autonomy (Liakin et al., 2017,
McCrocklin, 2016; Mroz, 2018). Moreover, ASR technology is particularly important due to its
potential to aid pronunciation learning and teaching as resource both in and out of the classroom
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(Cardoso, 2022). All in all, much research has been conducted trying to comprehend the
affordances of ASR for pronunciation teaching (see Gottardi et al., 2022).

Regarding pronunciation teaching, Pennington and Rogerson-Revell (2019) point out that
research studies usually offer insufficient information related to how teachers can adopt the
study’s suggestions into their practices, considering their teaching context. In addition, previous
studies indicate that pronunciation teaching is a major gap in teacher education, indicating that
there might be a lack of knowledge about what to teach and how to teach pronunciation (Baker,
2014; Buss, 2013, 2016; Costa, 2016; Silveira et al., 2022). Taking this into consideration, there
might be a mismatch between teacher education, research, and pronunciation teaching. This
research sought to contribute towards understanding this mismatch and propose pedagogical uses
of ASR for L2 pronunciation teaching.

Bearing in mind the abovementioned considerations, this study endeavored to explore the
affordances of ASR for pronunciation teaching from the perspective of in-service English
teachers and to investigate teachers’ appraisal of ASR-based pronunciation activities designed to
be implemented in L2 English classes. Thus, this study intends to provide teachers with relevant
information regarding ASR technology applied to pronunciation teaching so they can decide
what path they want to follow to achieve their pedagogical goals.

Research Questions

RQ1: What are the in-service English teachers' perceptions of ASR for pronunciation teaching,
and how does a workshop on how to use this speech technology influence their perceptions
regarding the following constructs: teacher development needs, ASR accessibility, and ASR
affordances?

RQ2: How do in-service teachers appraise the ASR-based pronunciation activities designed to be
implemented in L2 English classes?

METHODS
Participants

Participants were recruited online via e-mail and social media. A total of twelve in-service
English teachers participated in this research. Participants’ ages ranged from 24 to 42 (M =32.2,
SD =5.6); 41.6% male (n = 5) and 58.3% female (n = 7), and their experience teaching English,
in years, ranged from 4 to 16 (M = 10.6, SD = 3.89). With respect to sectors where the
participant-teachers worked, 50% worked in the private sector (n = 6); 33.3% in the public sector
(n = 4), and 16.6% in both sectors (n = 2). All participants held an undergraduate degree; 83.3%
(n = 10) related to English teaching, and the other 16.6% (n = 2) in a different area.

Procedures

This research followed a mixed-method approach. In order to answer the research questions, an
online workshop session was designed and delivered to the participant-teachers presenting an



overview of the literature on pronunciation teaching and ASR, along with seven original ASR-
based pronunciation activities.

The background information of the participants was collected via an online background
questionnaire. Participants’ perceptions of the affordances and limitations of the ASR technology
as well as their appraisal of the ASR-based pronunciation activities were collected via an online
survey. Data from the background questionnaire and survey were mostly analyzed quantitatively
except for one open-ended question from the survey. Two separate workshop sessions were
conducted online via Zoom Meetings. Five participants joined the first session and seven joined
the second. The duration of each session varied from two to three hours. Both workshop sessions
were recorded and transcribed, and the chat logs saved. These resources were used for qualitative
analysis.

Background Questionnaire

A background questionnaire was shared online with the participants to support the data analyses
and to guarantee that participants matched the criteria of this research. The questionnaire was
created using Google Forms. It was designed to obtain the demographic characteristics of the
participants (e.g., gender, age, residential location, occupation) and find out about the
participants’ experience with digital technologies and pronunciation teaching through 10-point
Likert-scale behavioral questions (see Table 2 in Results and Discussion section).

Survey

An online survey was created using Google Forms and shared with the participants at the end of
the workshop session. Each survey item was carefully designed to address a particular research
question. The items were divided into four sections. Sections 1, 2, and 3 addressed a particular
construct from RQ1. Section 1 (Teacher Development Needs) was composed of 3 items; section
2 (ASR Accessibility), 4 items; and section 3 (ASR Affordances), 6 items. Section 4, composed
of 14 items, addressed RQ?2.

Most of the items were Likert-scale questions ranging from 0 (strongly disagree) to 10 (strongly
agree). There were also some multiple-choice questions and a single open-ended question that
inquired about the workshop session itself. The survey items from section 4 that inquired about
the design, suitability, and adaptability of the ASR-based pronunciation activities presented
during the workshop session were designed based on Jamieson and Chapelle’s (2010) survey
items which were “logically linked to the six criteria for CALL evaluation” (p. 362) from
Chapelle (2001).

Workshop Design

The workshop sessions followed a specific program. During the workshop, an overview of
relevant topics was provided to the participants, namely, pronunciation teaching issues,
Computer-Assisted Language Learning (CALL), ASR technology, and the rationale behind the
ASR-based pronunciation activities designed by the authors.



Then, instructions on how to use Google Translate’s (GT) ASR feature were provided to the
participants. GT was the ASR tool chosen to be used during the workshop mainly because it is
available for free as a website or a mobile app. In addition, Brazilian teachers may have a better
understanding of Google products for English teaching and learning compared to other digital
tools (Junior et al., 2022). Finally, participant-teachers were able to use GT on their own by
performing the ASR-based pronunciation activities during the hands-on portion of the session.

ASR-based Pronunciation Activities

Seven ASR-based pronunciation activities were presented to the participants during the
workshop. The activities followed the Criteria for CALL Task Appropriateness (CCTA) from
Chapelle (2001). The six criteria are 1) language learning potential (beneficial focus on form); 2)
learner fit (respect learner’s individual characteristics); 3) meaning focus (learners’ attention is
guided to the meaning of the language); 4) authenticity (correspondence between the activity and
what learners might see out of the classroom); 5) positive impact (positive effects of the activity
on the learner); and 6) practicality (adequacy of resources to implement the activity considering
the particular constraints of the class).

In addition, the activities addressed different phases (3, 4, and 5) of the Communicative
Framework for Teaching Pronunciation (CFPT) from Celce-Murcia et al. (2010). Activity 1
focused on guided practice (4™ phase), activities 2-6 focused on controlled practice (3™ phase),
while activity 7 focused on communicative practice (5™ phase). Lastly, the pronunciation target
features that each activity addressed were based on common intelligibility issues presented on L2
Brazilian learners’ speech (Gongalves & Silveira, 2015; Silveira et al., 2017) and on different
learning difficulties faced by L2 Brazilian learners (Zimmer et al., 2009). Table 1 summarizes all
the activities by presenting the expected proficiency level of the learners, the CFTP stage, and
the learning focus of the activity.



Table 1

Summary of the Seven ASR-Based Pronunciation Activities

Activity Name CEFR Level CFTP Learning Focus
Phase
1 — Pronunciation Self- Al— A2 Guided Practice Pronunciation self-
assessment assessment
Raising awareness about
the acoustic features of
2 — Vowel Contrast A2 and above Controlled Practice each vowel and how to

distinguish them in
production

3 — Shadow Reading

B2 and above

Controlled Practice

Practicing speech
fluency and accuracy

4 — Paragraph-reading

Perceiving and
producing the different -

B1-B2 Controlled Practice ed pronunciations of

Task )
regular verbs in the
simple past tense.

5 — Tongue Twisters All levels Controlled Practice Pronunciation accuracy
and fluency
Pronunciation self-

6 — Monitoring . assessment and

Worksheet All level Controlled Practice monitoring skills
development

Communicative Speech rehearsal for
7 — Role-play Activity B2 and above Prac tic: fluency and accuracy

improvement

As Table 1 demonstrates, most of the activities are categorized as “Controlled Practiced”, which
is easier to implement with ASR technology (Gottardi et al., 2022; Souza & Gottardi, 2022).

Data Analyses

In order to answer both RQs, data were gathered from the background questionnaire and the
online survey and then analyzed quantitatively. The open-ended question from the online survey
was analyzed qualitatively. For the quantitative analysis, descriptive statistics were run, and the
standard deviation (SD) and the means (M) were calculated. After the data were cleaned and
grouped, they were coded into four different categories: 1) Teacher Development Needs; 2) ASR



Accessibility; 3) ASR Affordances; and 4) Activities Appraisal. The results of these data
analyses procedures are presented and discussed next.

RESULTS AND DISCUSSION

Teacher Development Needs

Data regarding the participants’ experience with digital technologies and pronunciation teaching
were gathered from the background questionnaire before the workshop session. Answers ranged
from 0 (not much) to 10 (very much). As Table 2 displays, the lower scores were related to the
use of Google Translate as an English teaching resource and the use of ASR tools as a
pronunciation teaching resource.

Table 2

Summary of the Responses about Participants' Teaching Practices

Background Questionnaire Question M (SD)
How confident are you in teaching pronunciation? 7.9 (1.2)
How often do you teach pronunciation in your classes? 8.0 (2.0)
How confident are you in using digital resources (computer, cell phone,

projector, websites, apps) in your pedagogical practices? 8.3(2.1)
How often do you use digital resources in your classes? 8.9 (1.4)
How often do you use Google Translate in your classes? 2.8(3.2)
How often do you use any Automatic Speech Recognition (ASR) tool 2.0 (3.0)

as a resource for teaching pronunciation?

Data from the online survey administered after the workshop session show that participants wish
for more professional development opportunities related to teaching techniques and digital
resources for pronunciation teaching as Figure 1 shows. These results suggest that teachers
would benefit more from practical suggestions than theory on teaching pronunciation.



In which area do you need more courses/workshops to make you
feel more comfortable teaching pronunciation?

12

83%

10

75%

6 42%

0%

Theory Teaching techniques  Digital resources None

Figure 1. Participant-teachers’ development needs.

Moreover, participant-teachers were asked about the use of ASR tools. Most participants
answered that they feel comfortable using ASR to teach pronunciation after attending the
workshop (M = 8.6, SD = 1.4). Their answers ranged from 7 to 10. In addition, most of the
participant-teachers would use ASR to improve their own pronunciation (M = 8.7, SD = 1.6), and
their answers ranged from 5 to 10.

ASR Accessibility

According to the data gathered from the online survey, when participants were asked about their
perceptions of Google Translate’s ASR feature, nearly all participants answered that it is easy to
use (M =9.3, 8D = 1.1). Most reported that their students would have access to GT to practice
pronunciation (M = 9.3, SD = 1.5). Participants were also asked about which teaching context
would be more appropriate to use ASR to teach pronunciation (online, face-to-face, or hybrid).
Figure 2 displays the percentage of responses.



In which context(s) would you use ASR to teach pronunciation?

100%
12

10

58%

33%

0%

online face-to-face  hybrid (online and face-to-face) none

Figure 2. Participants’ preferred teaching context for ASR use.

A hybrid environment was unanimously chosen as appropriate by the participants (100%),
followed by online (58%), and then, lastly, face-to-face (33%). Notice, however, that no
participant marked the option “none”. Therefore, according to the participants of this study, a
hybrid environment, that is, online and face-to-face classes, represents the most appropriate
teaching context to use ASR for pronunciation teaching.

ASR Affordances

As an attempt to comprehend the English teachers’ perceptions of the affordances of ASR for
pronunciation teaching, the online survey contained a third section composed of six questions.
The means and standard deviations can be seen in Table 3.



Table 3

Participants’ Perceptions of the ASR Affordances

Survey's Item M (SD)

1- ASR facilitates the teaching of pronunciation. 9.0 (1.0)

2- My students would be interested in using ASR to

: : oy 7.7(1.9)
improve their own pronunciation.
3- I would use ASR as a complementary tool for teaching 9.1 (1.2)
pronunciation in my classes. R
4- ASR can encourage/motivate learners to produce more

. 8.7 (1.6)
output outside the classroom.
5- ASR transcription (orthographic feedback) can be 8.8 (1.1)

beneficial to the development of learner's pronunciation.

Most participants agree that ASR indeed facilitates the teaching of pronunciation. However,
when they were asked if their students would be interested in using ASR to improve their
pronunciation, the results presented some variations (M = 7.7, SD = 1.9). Question 3 inquired
whether participants would use ASR as a complementary tool for teaching pronunciation in their
classes. The answers to this question ranged from 7 to 10 (M = 9.1, SD = 1.2). Most reported,
thus, that ASR can be a complementary resource for pronunciation teaching, and that the
participant-teachers hold a positive attitude towards using ASR for pronunciation teaching.

Participants were also asked whether they believe that ASR can encourage/motivate learners to
produce more output outside the classroom. Participants’ answers to this question ranged from 5
to 10 (M =8.7, SD = 1.6). Only one participant gave a rating that fell below 7. The conjecture is
that this rating happened due to the educational level at which this participant was currently
teaching (young learners). Consequently, the participant's students might have limited autonomy
in utilizing ASR independently. Furthermore, for young learners, certain digital resources may
be distracting and demand teacher’s mediation (Silveira et al., 2022). The overall perceptions of
the participant-teachers indicate that ASR can help by encouraging learners to produce more
output outside the classroom. Question 5 asked participants whether ASR’s orthographic
feedback can be beneficial to the development of learner's pronunciation. Their answers ranged
from 6 to10. Most participants believe that ASR transcription can be beneficial for learners’
pronunciation development (M = 8.8, SD = 1.1).

The last question of this section elicited information on how participants would use ASR for
pronunciation teaching. As displayed in Figure 3, participants would unanimously use ASR as a
learning tool for self-study (100%). Many participants reported that they would also use ASR as
an out-of-class supplement/homework (83%). In addition, a considerable number of participants
reported that they would use ASR as an auxiliary resource for regular classes (75%) and as a
pronunciation self-assessment tool (67%).



I would use ASR for pronunciation teaching as:

100%
12
83%
10 75%
67%
8
6
4
2
0%
0
in-class auxiliary out of class self-studying tool  self-assessment no use
resource supplement / tool
homework

Figure 3. Participants’ perceptions of ASR as a teaching resource.

Activities Appraisal
Aimed at gathering participant-teachers’ appraisal of the seven ASR-based pronunciation
activities, a fourth section of the online survey was designed. This section contained 13 questions

addressing the six CCTA from Chapelle (2001). Table 4 shows the mean rates for each criterion.

Table 4

Summary of participants’ answers to the questions addressing the CCTA from Chapelle (2001)

CALL Task Appropriateness criteria M (SD)
1- Language learning potential 9.5(.8)
2- Learner fit 9.1(1.2)
3- Meaning focus 8.2 (2.1)
4- Authenticity 8(1.9)
5- Positive impact 924
6- Practicality 8.9 (.9)

The first criterion (Language learning potential) obtained the best rates. These results indicate
that the participant-teachers could clearly see the language learning potential (beneficial focus on
form) of the activities. On the other hand, the fourth criterion obtained the lowest rates
(Authenticity). The fourth criterion inquired about whether the activities showed a strong
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correspondence between the activity and what learners would see outside the classroom. It is
hypothesized that some controlled practice techniques (e.g., minimal pair and tongue-twisters)
did not represent authentic language use to the participants of this research. Nevertheless, such
activities supply learners with speech correction strategies that aid successful communication.
Hence, it is emphasized that a clearer link between the intelligibility issues addressed by the
activities and their implications for successful communication should be drawn.

All in all, the overall mean considering all the questions that address the six CCTA was high (M
= 8.8, SD = 0.7). These results suggest that the activities suit most of the participant-teachers’
realities and that the participants demonstrate an overall positive attitude towards the ASR-based
pronunciation activities presented in the workshop.

After the questions addressing the six CCTA, participant-teachers were asked which one(s) of
the seven ASR-based pronunciation activities presented during the workshop they would use
with their students. Figure 4 illustrates the distribution of the responses to this multiple-choice
question. Participant-teachers could select multiple answers.

Which activity(ies) presented during the workshop would you use with your students?
100%
92%

58%
50%
42%

17% 17%
2
0%
0
1 — Pronunciation 2 — Vowel 3 — Shadow 4 — Paragraph- 5 — Tongue 6 — Monitoring 7 — Role-play None
Self-assessment Contrast Reading reading Task Twisters Worksheet Activity

Figure 4. ASR-based pronunciation activities evaluations.

As can be seen in Figure 4, all participants marked Activity 2 (Vowel Contrast). The second
most marked option (92%) was Activity 1 (Pronunciation self-assessment). Activity 5 (Tongue-
twisters), 58%, and Activity 7 (Role-play Activity), 50%, were the other two activities that at
least half of the participants marked as a viable option for their students. Therefore, it can be
concluded that these activities may best fit the participants’ teaching needs.
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This study sought to explore the affordances of ASR for pronunciation teaching from the
perspective of in-service English teachers and investigate teachers’ appraisal of ASR-based
pronunciation activities designed to be implemented in L2 English classes. Figure 5 displays a
summary of the results presented in this section.

Confident about
teaching
pronunciation and
using digital
resources.

Workshop
demonstrated that
ASR is a practical
and accessible tool.

ASR works better in

ASR is useful for
pronunciation
teaching.

ASR is useful in

ASR-based
pronunciation tasks
are appropriate.

Participants

More knowledge hybrid and online both classroom and demonstrate a
about pedagogical contexts. self-study situations. positive attitude
and digital tools towards the
needed. activities.
ASR can encourage
Lack or knowledge learners to produce
about how to use more output outside
ASR for pedagogical the classroom.
purposes.
ASR provides
students with
Workshop helped relevant
learning how to use orthographic
ASR to teach feedback.
pronunciation.

Figure 5. Teachers’ perceptions of ASR for pronunciation teaching and learning.
CONCLUSIONS

Overall, participant-teachers reported positive attitudes towards the ASR-based pronunciation
activities and how they were presented during the workshop session. They also perceive the
ASR-based pronunciation activities as an adequate axillary resource for pronunciation teaching
in regular classes, especially in a hybrid environment, for segmental features, for self-
assessment, and for reading-aloud practice.

Moreover, the affordances of ASR for pronunciation teaching are numerous. Yet, teachers’
guidance is of paramount importance for an optimal result (based on workshop comments).
Although the number of participants in this research was quite limited (n=12), the results suggest
that the proposed activities can provide teachers with practical ideas on how to integrate ASR
technology into pronunciation teaching.
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