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1. Background & Issue: Tone Three Sandhi (T3S) in Mandarin Chinese is a phenomenon where 

the first Tone 3 (T3, a falling-rising tone) syllable becomes a rising pitch when it is followed by 

another T3 syllable. Although many experimental studies agreed that T3S was psychological real 

and productive (Cheng, 1968; Xu, 1991, 1997; Zhang & Lai, 2010; Zhang & Peng, 2013), detailed 

acoustical analyses revealed that T3S was incompletely applied among pseudo words (Zhang & 

Lai, 2010; Zhang & Peng, 2013). However, the fact that those pseudo words were presented 

without associating appreciate meanings to them might be an issue in Zhang and Lai (2010) and 

Zhang and Peng’s (2013) study. It is agreed that tone sandhi is sensitive to morphosyntactic and/or 

prosodic constituency (Chen, 2000; Duanmu, 2007; Liu & Chen, 2018; Wee, 2019). When the 

semantic contents are absent, the morphosyntactic and/or prosodic structure cannot be properly 

processed (c.f. Hsieh, 1975; Wang, 1993; Wee, 2019). 2. Current Study: The purpose of the study 

is to re-exanimate the psychological reality of T3S by using meaningful pseudo words. Participants: 

Thirty adult native speakers of Mandarin Chinese (with balanced gender) were included. Materials 

& Designs: Three monosyllabic, accidentally gapped words were coined, including a new color zǎ, 

a new type of container sǔ, and a new object wǎi. Four conditions were created based on the types 

of each syllable, including Actual Occurring (AO) syllables and syllables that were Accidental Gap 

(AG). Examples of the four conditions are shown in Table 1. Procedures: The monosyllabic words 

were inserted into the phrase X sè de Y ‘Y in the color of X’, accompanied by a picture without 

any written characters. The participants were invited to recite the full phrase, silently chanted the 

abbreviation of the phrase ‘XY’ for three seconds, and recited the abbreviated form afterwards. 

For instance, the participants saw Figure 1 and were asked to recite the phrase zǐ sè de sǎn ‘purple 

umbrella’. Next, they silently chanted the abbreviated form zǐ-sǎn ‘purple umbrella’ in mind for 

three seconds before they articulated the abbreviated form. The rhyme of the σ1 was extracted and 

evenly segmented into ten portions, giving rise to 11 time points, from which the f0 values were 

extracted and z-scored based on conditions. 3. Results & Discussion: Pitch contours of the four 

conditions are shown in Figure 2. A two-way repeated-measures ANOVA and post-hoc tests using 

one-way repeated-measures ANOVAs revealed that the pitch contours of the σ1 in AO-AO and 

AO-AG conditions were similar and the pitch contours of the σ1 in AG-AO and AG-AG were 

different from those of AO-AO. These results could be accounted for based on Zhang and Peng’s 

(2013) view that the incomplete application of T3S could be attributed to physiological/articulatory 

constraints. That is, T3S is productive and psychologically real for both real and novel words. The 

covert contrasts observed in acoustical studies could be reduced to performance factors and lexical 

familiarity effects. Future studies using pseudo words in the experiments should provide concrete 

semantic contents for them in order for the conditions of using pseudo words to be met. 



4. Table & Figures: 

Table 1: Exemplar stimuli of the four conditions  

Conditions Gloss Meaning 

AO-AO zǐ-sǎn ‘purple umbrella’ 

AO-AG zǐ- sǔ ‘purple container’ 

AG-AO zǎ- sǎn ‘umbrella in the created color’ 

AG-AG zǎ-wǎi ‘a created object in the created color’ 
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Figure 1. An 
experimental 
item used in the 
study 
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Figure 2. Time-normalized F0 contours of four conditions  
(X axis: Time points; Y axis: Z-scores) 


