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Cantonese, the native language of the majority of Hongkongers, is “a typical syllable-timed language” (Mok 2009). Many 
Hongkongers are Cantonese-English bilinguals: the former is a syllable-timed language while the latter is often regarded 
as stress-timed (Grabe and Low, 2002; Mok and Dellwo, 2008; Mok, 2009). While every syllable carries a lexical tone 
and there is no lexical stress in Cantonese (Mok and Dellwo, 2008), syllables are presumably approximated to be evenly 
spaced in Cantonese. This phonological feature, perceptually noticeable for native Cantonese speakers, can be used in 
teaching musical rhythm. 
The advocate and educator of the Kodály method Rappaport (2016) suggests that “one way to teach music reading 
more easily is to call rhythms something, and the simpler, the better”, which is part of the motivations of this study. It is
important to find out the simplest possible way to label rhythms for Cantonese native speakers for an optimal best 
learning experience, and it is assumed that language, one of the cognitive processes, may be helpful in making “the 
abstract concept of rhythmic reading available to everyone”, the job of music educators as stated by Rappaport (2016), 
especially in the context of a syllable-timed language like Cantonese. 
Therefore, this project aims to specifically discover whether “Cantonese Words Method” (CW Method) is more effective 
than the more conventional “English Numbers Method” (EN Method). It is hypothesized that (1) the difference of the 
intervals between each note is smaller when using the CW Method compared with the EN Method for all participants, 
and (2) the group with musical training background performs better than the other group.

INTRODUCTION

DATA ANALYSIS

METHODOLOGY
A total of 20 Cantonese-English bilingual adults were recruited as participants of this research, with an equal number 
from each of the two different levels of musical training background: (1) having experience of musical training of at least 
one musical instrument outside primary and secondary school curriculum, and (2) no previous experience of musical 
training apart from compulsory music lessons at primary and secondary school curriculum. 
All participants were asked to play eighth notes in the first bar, triplet eighth notes in the second bar and sixteenth notes
in the third bar, in 4/4 time signature, tempo at 60 beats per minute, while verbally counting the rhythms with Cantonese 
words or English numbers. Participants listened to a metronome played through an on-ear headphone to know when 
each beat should start, i.e. the speed they should play along, but the metronome would not be recorded. 
Half of the participants were assigned to attempt the CW Method first, and the other half the EN Method first, so as to 
ensure a counterbalance. There was a pause between the recording of each bar, so that participants’ performance of 
each bar would not be affected by the previous bar, for example, lagging behind in the second bar causing continuous 
lagging behind or intentional speeding up in the third bar. 
The same instruction session, during which PowerPoint slides containing the musical notation and the audio of 
metronome demonstration of the three bars they were to play, were presented to all participants, regardless of their 
existing knowledge of musical rhythms, before the practice sessions. Each participant would then complete their 
CW/EN practice and recording sessions. Participants were not allowed to read musical notation during any of the 
practice and recording sessions, but they were encouraged to practice as many times as they would like to in each of 
the two 2-minute practice sessions for the CW and EN Methods. 
They were told that their aim was to play the rhythms as accurately as possible in the recording session, in which they 
hit the drum using a drumstick with their dominant hand, i.e. the hand they use to write. In the recording session, each 
participant was required to play while verbally count the rhythms of each bar once. Each participant had two trials, one 
for each Method, but no participant was given a second chance to record again for the same trial.

CW Method: EN Method:
Musical rhythms equivalent Cantonese words (stimuli)          equivalent English numbers (stimuli)
Eight notes 菠蘿 bo1 bo4 ‘pineapple’ one-two
Triplet eighth notes 哈密瓜 haa1 mat6 gwaa1 ‘melon’ one-two-three
Sixteenth notes 士多啤梨 si6 do1 be1 lei4 ‘strawberry’         one-two-three-four

The intervals between each drum sound were extracted manually on Praat. The extraction was done as shown below:
Figure 1: Extracting the interval between the first and second notes of a triplet played by Participant 003 (without 
musical training background)

At the end of the experiment, participants were asked to fill out another questionnaire about their subjective experience 
and opinion on the two Methods of counting rhythm. The questionnaire is in the format of rating on a 5-point scale to 
show the degree of agreement for statements. This questionnaire is to understand the learners’ experience because a 
teaching method does not only consider the outcome, but also about the learning process, students’ motivation etc.

DISCUSSION
The current study considers the mean difference of interval within triplets played by participants as the accuracy of their 
rhythm-counting performance: the smaller the mean interval difference, the better their performance. It was found that 
when given more time to practice, i.e. a total of 4 minutes in two practice sessions, the performance of musicians and 
non-musicians, as well as their performance using the two Methods, all did not differ significantly. However, when 
considering only their first trial, i.e. performance after only 2 minutes of practice, non-musicians’ performance using the 
CW Method was better than using the EN Method. While musicians’ performance did not demonstrate such a 
difference, an interaction effect between musical training background and Method on interval difference was observed. 
As the effect of Method depends on musical training background, it cannot be generalized for both musicians and non-
musicians together.
It is presumed that practice effects contributed to the non-significant overall result, as the experiment in current study 
used a within-subjects, repeated measures design. Each participant was measured for two conditions, namely the CW 
Method and the EN Method, in the experiment. They might become more adept because they repeated the recording 
session, in which they played the same rhythms. Counterbalancing had been done through varying the order of 
Methods to control such effects, which was indeed not eliminated.
Nevertheless, the significant interaction effect reflected in the first trial provide clear evidence that, when there was no 
practice effect, the CW Method was more effective in teaching participants who do not have musical training 
background to play evenly spaced triplets than the EN Method. This supports the author’s proposal of utilizing the 
relationship between speech rhythm of syllable-timed Cantonese and musical rhythm to teach Cantonese-speaking 
non-musicians, who have been used to producing almost evenly spaced syllables in Cantonese, to count and play 
similarly evenly spaced musical rhythms such as triplets. Non-musicians’ linguistic ability seemed to have helped them 
learn what musical rhythms are like. For participants who have musical training background, the two Methods did not 
constitute a significant difference in their performance. This is not very surprising as these musicians, many of who 
have achieved Grade 8 in ABRSM examination, have already acquired the knowledge of counting and playing musical 
rhythms, and thus not relying on the Methods. Instead, the Methods might have created extra burden for musicians to 
perform the tasks, as they had to verbally count rhythms, unlike how they usually play music. In addition, participants 
with musical training background might have previously trained to count rhythms in the traditional EN Method, or if they 
were trained to count in Cantonese, numbers instead of words were used. This might explain why, although there was 
not a significant difference, musicians did not perform better, but even slightly worse, when using the CW Method than 
using the EN Method.
Regarding the results of post-experiment questionnaire, while musicians had higher mean scores than non-musicians 
for each of the five statements, it was worth noting that both musicians and non-musicians expressed that they were 
more willing to use the EN Method to practice musical rhythm than the CW Method. According to the mean scores, 
although musicians and non-musicians expressed certain agreement and neutral responses that the CW Method was 
more interesting respectively, both groups did not find the CW Method was easier, and did not think they play rhythms 
more accurately using the CW Method than the EN Method. This might be related to the choice of Cantonese stimuli 
used in the experiment, as participants were not given the freedom to choose their preferred Cantonese words to be 
used for rhythm-counting. However, more importantly, these opinions reveal that the CW Method might not be as 
learner-friendly as expected, even if it helped participants perform better.

LIMITATIONS
A major limitation of the current study is that it had a small sample size of only 10 participants with and 10 participants 
without musical training background. Another limitation is that the intervals were manually extracted by the author, so 
there could be measurement error. For the administration of experiment, some participants did not fully spend the 2-
minute practice session, especially the one for the second Method they used. They might have felt bored, so they 
simply waited the time to pass, not focusing on or continuously practicing the given task. It might result in unwanted 
differences among the participants’ performance. Besides, as the participants recruited in this study were native 
Cantonese speakers, the result that the CW Method is more effective for non-musicians might also be related to the 
native language advantage, apart from Cantonese being a syllable-timed language.

Triplets are selected to be analyzed in this paper because the division of a beat into three even sounds should be more 
difficult than two (duplets) and four (quadruplets). The difficulty of counting and playing triplets presumably makes the 
performance of playing this kind of rhythm most representative for the current study of teaching effectiveness. 
Overall Results
A dependent t-test was used to compare the interval difference (in seconds) within the triplets played by using the CW 
Methods. The results from the CW Method (M = .0335625, SD = .01748098) and EN Method (M = .03815, SD = 
.02899437) tasks indicate there was not a significant increase or decrease in the interval difference using the two 
Methods, t(19) = -0.79142, p = .4385.
A MANOVA was used to compare the interval difference within the triplets played by the participants with and without 
musical training background by the two Methods. The multivariate result was not significant for musical training 
background, Pillai’s Trace = .10656, F = 1.0138, df = (2,17), p = .3838, denying a difference in the length of interval 
difference between the group with musical training (musicians) and the group without musical training (non-musicians). 
The univariate F tests did not show there was a significant difference between musicians and non-musicians for CW 
Method, F = 2.1468, df = (1,18), p = .1601, and EN Method, F = .4249, df = (1,18), p = .5227, so the difference in music 
training background did not result in a statistically significant difference in the effectiveness of the two Methods.
Means of interval difference played by the musician and non-musician groups for the two Methods:

CW Method EN Method
Musicians 0.030975 0.028925
Non-musicians 0.035725 0.04745
Overall 0.03335 0.0381875
Musicians performed better, i.e. played triplets with smaller interval difference, than non-musicians for both the CW 
Method and EN Method. However, the non-significant result for both Methods indicates that there is no reliable 
difference between their musical training background with respect to how accurately they could divide a beat into three 
even sounds.
Results of only the first trial
When considering the means of interval difference of the musician group, non-musician group, and overall, there 
seemed to be a crossover interaction where the effect of Method depends on musical training background as shown in 
Figure 2, and CW Method seemed to be more effective for all participants as shown in Figure 3.
Figure 2: Figure 3:

A 2x2 ANOVA was thus performed using the data obtained from only the first trial of the 10 musicians and 10 non-
musicians, to eliminate practice effect. Tests were conducted for the main effect of musical training background, the 
main effect of Method, as well as the interaction between musical training background and Method. 
There were statistically significant main effects of musical training background [F(1,16)=5.0641, p=.03885] as well as 
Method [F(1,16)=4.5320, p=.04915]. In addition, there was a statistically significant interaction between the effects of 
musical training background and Method on interval difference [F(1,16) = 4.996, p = .04001]. Since the interaction effect 
is significant (p = 0.04001), the ‘Method’ effect cannot be generalized for both musicians and non-musicians together. 
Figure 4 is the interaction plot showing a difference between musicians and non-musicians in the way that Method 
affects interval difference, since the lines are not parallel. The differences between the mean interval difference using 
the two Methods are much bigger for non-musicians.
Figure 4:

For the results of post-experiment questionnaires, the following table shows the mean scores (1=completely disagree, 
5=completely agree) for each of the 5 statements.
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Tukey’s HSD post hoc tests were carried out. The interactions 
post hoc tests compare each pair of combinations, showing that 
the only significant differences are for the EN Method between 
musicians and non-musicians (p=.0273), non-musicians 
between the EN Method and CW Method (p=0.0323), and the 
EN Method by non-musicians and CW Method by musicians 
(p=0.316). Non-musicians using the EN Method performed 
triplets with interval differences on average 0.443 second more 
than musicians using the same Method, 0.431 second more 
than non-musicians using the CW Method, and 0.433 second 
more than musicians using the CW Method.

The length of each interval, such as 0.320 (seconds) in 
Figure 1, was logged in a spreadsheet. For each 
participant, the difference between the first-and-second-
notes-interval and the second-and-third-notes-interval was 
then calculated for each of the 4 triplets played. With 4 
interval differences for each participant and each trial, an 
average of interval differences, known as the ‘interval 
difference’ in the rest of this paper, was eventually worked 
out for data analysis. The spreadsheet containing the 
interval difference of each participant and each trial was 
imported to R for manipulating the data and performing 
statistical tests. 

Statements mean score: 
musicians

mean score: 
non-musicians

I find the CW Method more interesting than the EN Method. 3.9 3.1

I find the CW Method easier than the EN Method. 2.8 2.5

I think I play rhythms more accurately using the CW Method than the EN Method. 2.8 2.1

I want to use the CW Method to practice musical rhythm. 2.9 2.4

I want to use the EN Method to practice musical rhythm. 3.9 4.1

CONCLUSION & FUTURE DIRECTIONS
In conclusion, the current study has shown that it is more effective to teach Cantonese-English bilingual adults who 
have not received musical training to count musical rhythm using Cantonese words than English numbers. However, 
practice is believed to be a main factor in the learning of counting and playing rhythms, given the fact that after two 
practice sessions (one for each trial), there was not any significant difference between the performances of participants 
who have previously received musical training and the performances of those who have not. With just 2 more minutes 
of practice time, the non-musician group were able to play rhythms as accurately as the musician group, with the CW 
Method and the EN Method not affecting their performances as well. A statistically significant interaction effect where 
the effect of Method depends on musical training background was found, which did not contradict the author’s 
motivations of finding out which Method is better for teaching people who have not learned the skills of rhythm-counting, 
and whether speech rhythm can be used to help Cantonese speakers to learn musical rhythm. Despite such statistical 
evidence, it is important to be aware of participants’ feedback which showed reluctance to use the CW Method 
according to post-experiment questionnaires. This means that the syllable-timed feature of Cantonese is to be utilized 
by music educators with some adjustment to, perhaps, the choice of words in the Method.
A greater sample size will undoubtedly be useful for future research, while the experiment design can also be improved 
by, for example, reducing practice time. Further investigation with success in separating native language hypothesis 
and syllable-timed language hypothesis will provide more convincing and direct proof of the relationship between 
Cantonese speech rhythm and musical rhythm processing and learning. A possible way will be recruiting simultaneous 
Cantonese-English bilinguals as participants. Additional studies can also be conducted with children to examine if the 
results are similar with adults, whose findings will definitely be useful for music education.

Chow, Ivan, et al. “A Musical Template for Phrasal Rhythm in Spoken Cantonese.” Speech Prosody 2010, May 11-14 2010, Chicago, IL. Conference Presentation.
Dauer, R. M. “Stress-timing and syllable-timing reanalyzed”. Journal of Phonetics. vol. 11, no. 1, 1983, pp. 51-62.
Grabe, Esther and Low Ee Ling. “Durational variability in speech and the Rhythm Class Hypothesis.” Laboratory Phonology 7, edited by Carlos Gussenhoven and Natasha Warner, De Gruyter Mouton, 2002, pp. 515-546.
Matthews, Stephen, and Virginia Yip. Cantonese : a Comprehensive Grammar. Second ed., Routledge, 2011.

REFERENCES
Mok, P., and Volker Dellwo. “Comparing native and nonnative speech rhythm using acoustic rhythmic measures: Cantonese, Beijing Mandarin and English.” Speech Prosody 2008, May 
6-9 2008, Campinas, Brazil. Conference Presentation.
Mok, P. “On the syllable-timing of Cantonese and Beijing Mandarin.” Chinese Journal of Phonetics, vol. 2, 2009, pp. 148-154.
Mok, P. “Speech Rhythm of Monolingual and Bilingual Children at Age 2;6: Cantonese and English.” Bilingualism (Cambridge, England), vol. 16, no. 3, 2013, pp. 693-703.
Rappaport, Jonathan C. “Traditional Kodály Rhythm Syllables: Taking a New Look.” Kodály Envoy, vol. 42, no. 3, 2016, pp. 4-9.
Wang, Hao, et al. “Capitalizing on musical rhythm for prosodic training in computer-aided language learning.” Computer Speech and Language, vol. 37, 2016, pp. 67-81.


