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Effects of repeating after stimuli sounds during 
computer assisted HVPT on Japanese learners’ 
perception and production of English fricatives

Atsushi Iino1 and Brian Wistner2

Abstract. This study investigated the effects of using an online High Variability 
Phonetic Training (HVPT) program for university students whose first language is 
Japanese and who studied English as a foreign language. The target sounds were 
English fricatives, which many of the participants felt were challenging to distinguish 
and articulate. The training was conducted for five weeks; each week consisted of 
three HVPT sessions. The training process consisted of an initial explanation of how 
to articulate the sounds followed by a video that showed the physical articulative 
movements. The participants listened to stimuli sounds, produced the sounds after 
each stimulus, and completed an identification task. Based on pre and posttests, 
the perception performance of the participants improved significantly through the 
HVPT training. Regarding production, a positive effect was found for one phoneme, 
while no difference was found for the other. Questionnaire results were generally 
positive but indicated the need for explicit instruction for some of the fricatives that 
exhibited relatively lower successful production and perception rates.
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1. Introduction

Among the current practices applying HVPT in English as a Foreign Language 
(EFL) instructional environments, a mixture of computer assisted pronunciation 
training and HVPT has shown positive effects in learners’ second language (L2) 
perception and production, particularly under the condition when learners are 
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required to repeat after stimuli sounds (Iino, Yabuta, & Wistner, 2020). Following 
this finding, the present study investigated the effects of using the same online 
HVPT program, English Accent Coach (EAC; Thomson, 2017), on L2 learners’ 
recognition and production of English fricatives, which are challenging consonants 
for many Japanese learners of English to recognize and/or articulate (Lambacher, 
Martens, Nelson, & Berman, 2001). The following research questions were 
examined in this study: (1) what are the effects of HVPT with explicit instruction 
and production practice after stimuli sounds on L2 learners’ perception of /f/, /θ/, 
/s/, /h/, and /ʃ/?; (2) under the same conditions, what are the effects of HVPT on 
learners’ production of /f/ and /θ/?; and (3) what is the relationship between the 
training outcomes and the learners’ reaction to the training?

2. Method

The participants were 19 first-year students (six females and 13 males) enrolled 
in a university in Japan. Their English proficiency level was roughly at CEFR3 B1 
based on the average score of their TOEIC4 reading and listening test: M=581.1, 
SD=82.2. They took a required English course focusing on reading in the fall 
semester of 2019. All of the participants accepted the research conditions and 
signed an agreement to participate in the research.

The training was conducted for five weeks in between the pretests and posttests; 
each week consisted of one in-class EAC session and two more individual sessions 
done outside of class (Table 1). The participants were engaged in perception training 
with EAC in word and word-like syllable environments – i.e. target consonant plus 
any vowel (CV) and other ‘levels’ provided in EAC. Before the training began, 
a video that demonstrated how to articulate the target sounds was shown by the 
instructor. It emphasized the acoustic features of fricatives. The participants were 
then strongly encouraged to repeat after the stimuli sounds during EAC before 
responding to its forced-choice identification task. As a pretest, the participants’ 
perception performance was measured with Level 3 (CV) training; for production, 
the participants read aloud seven sentences presented on slides shown on a computer 
display – the production performances were recorded. Two fricatives, /f/ and /θ/, 
were included in the sentences, which were evaluated by two native speakers of 
English and one nonnative (Japanese) speaker of English.

3. Common European Framework of Reference for languages
4. Test of English for International Communication
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Table 1. Research procedure
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3. Results and discussion

3.1. Perception

The overall results confirmed that the perception performance of the participants 
improved after the HVPT training with EAC (see Table 2; Figure 1). Statistical 
significance was observed for all the sounds except for /h/, which was already 96% 
correct in the pretest. The progress made was about 10%, which exhibited large 
effect sizes. After the HVPT training, the sounds /s/, /h/, and /ʃ/ seemed easier to 
perceive than /f/ and /θ/. The percentage correct for those two sounds was relatively 
lower even on the posttest, which indicates that those sounds were difficult for 
Japanese EFL learners to perceive. Even with these differences in difficulty, the 
participants’ reactions indicated that over 60% thought that the use of EAC was 
effective for perception, and that their listening skills improved (Figure 3, Q1 and 
Q2). However, the amount of progress in total was smaller than that reported in 
Iino et al. (2020), in which /l/, /r/, and /w/ were examined. This result could be due 
to the shorter length of training (five weeks versus ten weeks) and the inclusion of 
five sounds instead of three.
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Table 2. Descriptive statistics and analyses for /f/, /θ/, /s/, /h/, /ʃ/ perception (N=19)
Pretest Posttest Post-Pre
M (%) SD M (%) SD M (%) SD Cohen’s d t-value

f 68.53 12.6 78.63 9.5 10.11 12.7 .93 3.48 **
θ 53.00 3.8 63.58 3.0 10.58 15.7 .73 2.94 **
s 85.84 14.5 95.74 3.6 9.89 12.1 .96 3.55 **
h 96.21 4.6 95.89 6.3 0.32 6.8 .06 .20 n.s.
 ʃ 81.74 12.9 94.79 5.7 13.05 2.3 1.34 4.63 **

Total 78.32 8.6 87.00 4.7 8.68 6.4 1.29 5.94 **

* p <.05; ** p <.01

Figure 1. Left: boxplots of perception rates in /f/, /θ/, /s/, /h/, /ʃ/ between pre and 
posttests (%, N=19); right: overall change of perception (%)

3.2. Production

The results for production of the two fricatives with lower perception rates are 
shown in Table 3 and Figure 2. For /f/, statistically significant progress was observed 
with a small effect size (t=2.44, df=18, p<.01, d=.34), while no significant progress 
was made for /θ/. This finding supports the relationship between perception and 
production – progress in production might be based on increases in perception.

Based on the questionnaire results, 38% of the participants perceived the employed 
explicit instruction as helpful, but 48% were not sure (Figure 3, Q5: 24%+14% 
agreed). Although 48% of the participants perceived the benefits of EAC on 
producing the segmental sounds, 29% did not (Q3). Additionally, regarding the 
effect on overall pronunciation (Q4), 43% expressed their uncertainty by choosing 
not sure, while a similar number found it effective (Q4, 24+19% agreed). For /f/ 
and /θ/, more intensive instruction and articulatory practice may be necessary. 
During the assessment process, it was noted among the raters that some participants 
replaced the Japanese voiceless bilabial /ɸ/ for /f/ and /s/ for /θ/.
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Table 3. Descriptive statistics and statistical analyses for /f/ and /θ/ production 
(N=19)

No. of
items

Pretest Posttest Post-Pre
M (%) SD M (%) SD M (%) SD Cohen’s 

d
t-value

/f/ 9 4.45 (49.4) 3.3 5.50 (61.1) 3.0 1.05 (11.7) 1.9 .34 2.44 *
/θ/ 9 3.13 (34.8) 3.6 3.82 (42.4) 3.5 0.68 (7.6) 1.7 .20 1.79 n.s.
Total 18 7.58 (42.1) 6.7 9.32 (51.8) 6.2 1.74 (9.6) 2.9 .28 2.63 *

* p <.05; ** p <.01

Figure 2. Left: pre-post production for /f/ and /θ/ (raw score /9 words); right: 
overall pre-post production (/18)

Figure 3. Results of the questionnaire on the use of EAC for perception and 
production (N=19)

4. Conclusion

The overall results of the training indicated positive effects of HVPT on L2 learners’ 
perception of the target fricatives. This finding supports the idea that incorporating 
such training inside and outside of the L2 classroom could be beneficial for 
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improving L2 phonemic perception skills. To further investigate the effectiveness 
on production, focus-on-form pronunciation instruction could be utilized in class, 
through which learners pay attention to target sounds after engaging in meaning-
focused communicative activities.
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