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Abstract: 
Pentatonic scales form the basis of Chinese music theory [1]. Historical sources [1, 2] propose 
several ways scales may relate: by sharing the same pitch-classes with a rotated order (e.g., 
any pitch of C-D-E-G-A can serve as the starting note), by sharing the same intervallic structure 
under transposition (e.g., C-D-E-G-A and G-A-B-D-E), or by emphasizing a salient surface cue 
such as a common final or starting tone, as often practiced in pedagogy (e.g., C-D-E-G-A and 
C-D-F-G-A). Direct empirical tests of these hypotheses are scarce. In contrast, Western 
classical music theory defines scale relationships through the number of shared tones and 
positions on the circle of fifths, and these have been empirically investigated using probe-tone 
ratings [3, 4], recognition [5, 6], and detection paradigms [7, 8]. 
 
This study investigates which cues listeners use to determine whether two pentatonic items 
belong to the same scale, and whether such judgments vary with musical training and cultural 
background. Chinese and non-Chinese participants (N = 124), with and without musical training, 
evaluated pairs presented in three formats (melody-melody, scale-scale, and melody-scale) and 
four types of scale relationships: identical; same pitch-class set in a different order; same 
intervallic structure with one pitch difference; and same starting or final tone differing by one 
pitch. Responses were analyzed with a Bayesian multilevel logistic regression model. 

Three main findings emerged. First, performance and strategies varied by task. Judgments were 
generally easier for scale-scale pairs than for melody-melody pairs, and melody-scale 
comparisons were the most challenging for non-musicians. Second, patterns of cue usage 
differed according to musical expertise and cultural background. Order-invariant permutations 
caused the most confusion for musicians, whereas pairs sharing a starting or ending tone 
misled non-musicians, especially in scale-scale comparisons. Pairs with shared intervallic 
structure caused the least confusion, with performance comparable to the baseline. Finally, 
musical expertise had a stronger influence on accuracy than cultural background. 

This study applies music cognition paradigms to Chinese music theory, providing empirical 
evidence on the structure of the Chinese pentatonic scale system and introducing a 
cross-cultural framework for examining scale relationships. 
 
 
 
 
 
 
 



References: 
[1] Tong Z., Gu J., Zhou Y., & Xiaohui S. (2004). Zhongguo chuantong yuexue [Chinese 
traditional music theory]. Fujian jiaoyu chubanshe. 
[2] Chen, Y. (2002). Theory and Notation in China. In The Garland encyclopedia of world music. 
Volume 7, East Asia: China, Japan, and Korea (pp. 115-126). Routledge. 
[3] Krumhansl, C. L., & Kessler, E. J. (1982). Tracing the dynamic changes in perceived tonal 
organization in a spatial representation of musical keys. Psychological Review, 89(4), 334-368. 
https://doi.org/10.1037/0033-295X.89.4.334 
[4] Castellano, M. A., Bharucha, J. J., & Krumhansl, C. L. (1984). Tonal hierarchies in the music 
of North India. Journal of Experimental Psychology: General, 113(3), 394-412. 
https://doi.org/10.1037/0096-3445.113.3.394 
[5] Cuddy, L. L., Cohen, A. J., & Miller, J. (1979). Melody recognition: The experimental 
application of musical rules. Canadian Journal of Psychology / Revue Canadienne de 
Psychologie, 33(3), 148-157. https://doi.org/10.1037/h0081713 
[6] Bartlett, J. C., & Dowling, W. J. (1980). Recognition of transposed melodies: A key-distance 
effect in developmental perspective. Journal of Experimental Psychology. Human Perception 
and Performance, 6(3), 501-515. https://doi.org/10.1037//0096-1523.6.3.501 
[7] Thompson, W. F., & Cuddy, L. L. (1989). Sensitivity to key change in chorale sequences: A 
comparison of single voices and four-voice harmony. Music Perception, 7(2), 151-168. 
https://doi.org/10.2307/40285455 
[8] Lynch, M. P., Eilers, R. E., Oller, D. K., & Urbano, R. C. (1990). Innateness, Experience, and 
Music Perception. Psychological Science, 1(4), 272-276. 
https://doi.org/10.1111/j.1467-9280.1990.tb00213.x 


