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Abstract 
This paper reports on the effects of two Text-To-Speech (TTS) synthesized speech models, one 
based on English utterances by a native English speaker and the other based on English 
utterances by a Japanese non-native speaker of English, on presentation anxiety and self-efficacy 
of Japanese English as a Foreign Language learners. We hypothesized that learners’ presentation 
anxiety would decrease and their self-efficacy would increase when using the Japanese non-native 
English speaker model compared with the native English speaker model. 55 first-year university 
students (upper level: 33; lower level: 22) voluntarily participated in the study and were divided 
into experimental and control groups. To measure the participants’ presentation anxiety and self-
efficacy, the scale developed by Ishikawa et al. (2021) was used. A mixed-design three-factor 
ANOVA with the group, class level, and period as independent variables showed an interaction 
between class level and period. A simple main effect test indicated a significant increase in self-
efficacy in the upper-level students. These results reveal that, regardless of the model used, the use 
of TTS-synthesized speech significantly increases the self-efficacy of the upper-level students. The 
paper concluded that further research on technology use and learner affect needs to be conducted. 

Keywords: presentation anxiety, self-efficacy, text-to-speech, synthesized speech. 

 

1. Introduction 

Studies have demonstrated the usefulness of Text-To-Speech (TTS) in language-learning settings. Handley and 
Hamel (2005) reported positive results for TTS use and recommended the technology for English as a Foreign 
Language (EFL) learners’ listening and speaking practice. TTS synthesis, which generates speech from text 
input, offered means of providing spoken language input to learners in Computer-Assisted Language Learning 
(CALL) environments (Handley, 2009). A trainee teacher in Turkey utilized a web-based TTS tool outside class 
in order to improve her English pronunciation, and it was found that her accent started being perceived as native, 
indicating that the online TTS tool may be effective as a self-study tool for improving the trainees’ English 
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pronunciation (Ekşi, & Yeşilçınar, 2016). Liakin et al. (2017) examined the impact of the pedagogical use of 

mobile TTS on the L2 acquisition of French liaisons. The results showed that the mobile TTS technology 

complemented and enhanced L2 pronunciation teaching. In addition, Chiang (2019) compared traditional 

teacher-led dictation and dictation with TTS among EFL learners’ vocabulary performance and found a 

significant difference. Even in an environment where English is the first language, TTS technology has been 

used for English language lessons. Parr (2013) conducted an eight-month survey with 28 grade five students 

whose first language was English, and revealed that the TTS technology promoted an inclusive reading practice 

that facilitated language learning for students with different reading abilities. 

Regarding learners’ perceptions of pedagogical TTS use, Bione et al. (2016) found that participants had positive 

attitudes toward it. According to Papin and Cardoso (2022), learners viewed the self-directed learning experience 

with TTS and the automatic speech recognition features of Google Translate as positive. Moon (2020) conducted 

a questionnaire survey on using self-generated listening materials based on TTS and found that most students felt 

that TTS-based listening materials reduced their listening anxiety and increased their confidence. 

Although previous studies have investigated the usefulness of TTS in language-learning settings, no study has 

compared different models of TTS-synthesized speech and their effects on the emotional aspects of learner 

engagement. Therefore, in this study, we developed two TTS-synthesized speech models and an interface that 

allows learners to use them. We hypothesized that learners’ presentation anxiety would decrease and their self-

efficacy would increase when using the Japanese non-native English speaker model compared to when using the 

native English speaker model. 

2. Method 

2.1. Development 

Two TTS-synthesized speech models were created: one based on English utterances by a native English speaker 

and the other based on English utterances by a Japanese non-native speaker of English. The speech of both 

models was synthesized by a deep learning model ‘FastSpeech 2: Fast and High-Quality End-to-End Text-to-

Speech’ (https://arxiv.org/abs/2006.04558v8) using data in which text and speech were paired. 

The interface to allow learners to use the two above-mentioned models was developed as a web-based 

application that runs on students’ mobile devices, such as laptops, tablets, and smartphones. After logging into 

the application, students can listen to the TTS-synthesized speech by the following three steps: (1) Click on the 

‘Create New’ button, and when the dialog box appears, select the document you want to convert to a TTS-

synthesized speech, and then, click the ‘Start’ button. (2) Click the ‘Convert to Audio’ button at the bottom left 

of the screen to convert it to a TTS-synthesized speech. (3) When the conversion is completed, a playback bar 

appears in the lower-left corner of the screen, which can be pressed to listen to the TTS-synthesized speech (see 

Ishikawa et al., 2021 for more details). 

2.2. Participants 

Two class levels of first-year students (upper:33; lower:22; total:55) from a Japanese university volunteered to 

participate in this study and were randomly divided into two groups (A:26; B:29). They were divided into two 

classes at their university according to their scores on the Test of English for International Communication 

(TOEIC) for Listening and Reading. The participants’ mean TOEIC scores were 537.12 (SD = 88.43) and 

456.67 (SD = 92.92) in the upper and lower group, respectively. 

2.3. Instrument 

Ishikawa et al.’s (2021) questionnaire was used to measure the participants’ presentation anxiety and self-

efficacy. The questionnaire included ten items (five items each for presentation anxiety and self-efficacy), such 
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as “I feel anxious when I give a presentation in English” and “I am confident in my ability to give presentations 

in English.” Participants rated their responses on a five-point Likert scale (1 = disagree to 5 = strongly agree). 

2.4. Procedure 

A pre-model survey using the above-mentioned questionnaire was administered in late November 2022. The 

participants then practiced their presentations for approximately three weeks outside the classroom. The 

participants in Group A used the non-native Japanese speaker of the English model, whereas those in Group B 

used the native English speaker model. In mid-January 2023, a post-model survey was conducted using the same 

questionnaire after the participants delivered their presentations in class. A mixed-design two-factor Analysis of 

Variance (ANOVA) was conducted with the groups and periods as independent variables. In addition, a mixed-

design three-factor ANOVA was conducted with groups, periods, and class levels as independent variables. 

3. Results 

Cronbach’s alpha coefficients for presentation anxiety and self-efficacy were calculated. The survey results were 

sufficiently reliable (presentation anxiety: pre: α = .88, post: α = .84; self-efficacy: pre: α = .79, post: α = .83). 

The two-factor ANOVA results showed no differences between the groups and periods. Furthermore, no 

interaction effect was observed, implying that our hypothesis was invalid. However, the three-factor ANOVA 

showed an interaction effect between class level and period (F (1, 51) = 5.21, p < .05, ηp
2 = .07; see Table 1). 

Thus, a simple main-effect test (the Holm method) was conducted, and a significant increase in self-efficacy was 

found among upper-level students. This finding indicates that the self-efficacy of upper-level students increased 

significantly when using TTS-synthesized speech, regardless of the model used. 

Table 1. Mean and standard deviation for each variable by group, class level, and period. 

 Group Class 

level 

Pre Post 

Mean SD Mean SD 

Presentation 

anxiety 

Group A Upper 3.55 0.84 3.54 0.57 

Lower 3.42 0.74 3.38 1.33 

Group B Upper 3.55 1.10 3.41 0.85 

Lower 3.46 0.67 3.26 0.94 

Self-efficacy Group A Upper 2.93 0.52 2.96 0.61 

Lower 3.04 0.47 2.89 0.96 

Group B Upper 2.55 0.58 2.89 0.54 

Lower 2.95 0.58 2.85 0.69 

4. Discussion 

Our study hypothesized that learners’ presentation anxiety would decrease and their self-efficacy would increase 

when using the Japanese non-native English speaker model compared to the native speaker model. However, this 

hypothesis was not supported. Nevertheless, the three-factor ANOVA and a simple main test revealed that 

upper-level students’ self-efficacy increased significantly when using TTS-synthesized speech, regardless of the 
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model used. This outcome implies that presentation practice using TTS-synthesized speech was closely 

associated with participants’ English proficiency. By practicing their presentations using TTS-synthesized 

speech, the participants in the upper-level group felt that their presentations in class would proceed smoothly. 

However, the participants in the lower-level group did not have sufficient English language skills to attain such 

confidence. This presentation practice was an out-of-classroom self-study (participants decided whether they 

wanted to practice their presentations). Therefore, participants in the lower-level group might have been less 

motivated to engage in presentation practice than those in the upper-level group. 

The study’s limitations are as follows: 1) the intervention used a one-shot, three-week design and 2) the 

presentation practice using TTS-synthesized speech was participant-directed. 

Based on the results and limitations described above, there are two directions for future research. The 

intervention period using TTS-synthesized speech should be expanded from three weeks to one semester and 

incorporated into a course designed to help students improve their speaking skills and give presentations in 

English, offering them opportunities to practice their presentations with their instructors. Moreover, TTS-

synthesized speech factors that affect learners’ presentation anxiety, self-efficacy, and motivation should be 

assessed qualitatively, similar to Teng and Wang’s (2021) research on Chinese EFL learners. 
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