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Abstract

Mandarin tones are difficult for CSL learners of nontone-language-
background. This research studied and simulated the Mandarin tones
emergence process of CSL learners of nontone-language background,
based on the emergentism of the complexity adaptive theory. It includes
three parts, experimental studies about Mandarin tones emergence
process, the construction of the bilingual model, and the simulation of
Mandarin tones emergence process.

Four experiments of Mandarin tones emergence process are
implemented in this study. Experiment 1 is about the study of the
emergence process of tone features. Experiment 2 is about the study of
the emergence process of tone categories. Experiment 3 is about the study
of the development pattens of disyllabic tones and segment. Experiment
4 is about the study of the learning effect of tone teaching strategies.
The findings of Experiments 1 and 2 include that the emergence process
of Mandarin tones is a dynamic generating process. The interaction of
phonetic features, external factors and internal factors which restrict
the emergence of Mandarin tones. This research further proves that

self-organization is the most important mechanism of tone emergence.
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Abstract

The finding of Experiment 3 include that teaching strategy of different
syllables with different tones is better than other teaching strategies.

In order to simulate the acquisition process of Mandarin tones of
native English speakers, a growing tree-structured self-organizing feature
map network is developed in this study. Compared to the traditional
Kohonen self-organizing feature map, this network has a dynamic
network construction and capacity. On the other hand, compared to the
early dynamic tree-like map, this network is better to preserve the global
topology mapping.

When used this network to study the acquisition process of Mandarin
tones, and the learning effect of tone learning strategies. we found that
the simulation results are consistent with the experimental results, and
reveal the dynamic developmental process of Mandarin tones. The results
indicate that self-organization is an important mechanism of the tones
emergence.

The implications for Mandarin tones-teaching strategies include that
tone features teaching, the teaching strategy of different syllables with
different tones. This research also indicate that tone teaching is a long

term process.
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