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Abstract

Mandarin Chinese is one of the most widely spoken languages in the world, and
its unique tones pose a significant challenge for Chinese as a second language (CSL)
learners. Pronunciation skills play a crucial role in language proficiency, but so far there
is a lack of research combining Computer-Assisted Pronunciation Training (CAPT) and
Digital Game-based Language Learning (DGBLL) to aid language pronunciation
learning, specifically for Mandarin Chinese. Therefore, this study developed a
Mandarin Tones Learning Game (MTLG) with a “Tone Diagnosing and Visualization
Feedback Mechanism” to assist CSL learners in personalized and real-time feedback
during pronunciation learning. The system enables learners to improve their
pronunciation by comparing their pitch contours with those of the native speaker,
hoping to enhance their Mandarin tones perception, Mandarin pronunciation
performance, and Mandarin tone change rules. Additionally, this study also examines
the differences in achievement emotions experienced by learners in different groups
and investigates the correlations between positive/negative emotions and Mandarin
pronunciation. Finally, the study analyzes the behavioral patterns of learners with
different proficiency levels in the experimental group and the impact on “game
behavior” and “pronunciation learning behavior” in relation to pronunciation

performance.

This research adopts a true-experimental design, recruiting a total of 14
international students from universities in Taiwan whose native languages were not
Mandarin Chinese to be research participants. Each participant was randomly assigned
to the experimental and control group respectively using “MTLG with/without Tone
Diagnosis and Visualization Feedback Mechanism” for an experiment that lasted for
one month, with both groups using the same materials and having the flexibility to
autonomously decide their daily online learning time and learning progress. This study
compares the differences between the two groups regarding Mandarin tone perception,
Mandarin pronunciation performance, technology acceptance, achievement emotions,
and learning behaviors. The interview was conducted to gather participants’ feedback
and suggestions, which were analyzed to provide recommendations for teaching

implementation, system improvement, and future research directions.
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Based on the experimental results, the experimental group of learners was found
to significantly enhance Mandarin tone perception, Mandarin pronunciation
performance, and understanding of tone change rules, but not being found in the control
group of learners. Besides, the experimental group of learners showed slightly higher
levels of technology acceptance than the control group, indicating that the Tone
Diagnosis and Visualization Feedback Mechanism is useful and user-friendly in aiding
Mandarin pronunciation learning. In terms of achievement emotions, both groups
experienced relatively high levels of positive emotions and relatively low levels of
negative emotions during the learning process. Among the experimental group of
learners, there was a strong negative correlation between prior knowledge and shame,
hopelessness, as well as a strong negative correlation between post-test scores and
anxiety, shame, and hopelessness. Furthermore, the improvement in Mandarin
pronunciation was highly positively correlated with enjoyment and pride, while

showing a strong negative correlation with boredom.

Moreover, among high-performing learners in the experimental group, the
frequency of learning must-learn vocabulary words with the Tone Diagnosis
Mechanism and the improvement in pronunciation showed a strong positive correlation,
confirming the critical role of this mechanism in enhancing Mandarin pronunciation
performance. The learning behavior patterns of high-performing learners revealed that
combining the "Tone Diagnosis and Visualization Feedback mechanism" with other
game-based learning features can improve the willingness to continue using the system
and simultaneously enhance Mandarin pronunciation performance. Overall speaking,
the “MTLG with Tone Diagnosis and Visualization Feedback Mechanism” developed in
this study is innovative and practical, and can effectively support personalized and autonomous

learning of Mandarin pronunciation.

Keywords: Chinese as a second language; Computer-Assisted Pronunciation Training;
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