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Abstract

Limited studies have paid attention to describing Chinese Primary school students’ singing
behaviour. Consequently, to understand Chinese Primary school students’ singing behaviour,
singing performances were collected from N=1,193 children aged from 6+ to ||+, drawn
from six schools in Hunan Province, China. All participants sang three songs: Twinkle, Twinkle,
Little Donkey (a Chinese nursery song), and Happy Birthday, with vocal products analysed against
two existing rating scales: the Singing Voice Development Measure (SVDM) scale and the Vocal
Pitch-Matching Development (VPMD) scale. Older participants and girls tended to have more
developed singing behaviour than younger participants and boys. Urban children and children
from higher-income families tended to show better singing behaviour. However, the differences
by sex, geographic location and income were reduced for the oldest participants. The study might
help future and current music teachers who are teaching the music curriculum in Primary schools
in China to understand the likely development of Primary school students’ singing behaviour
across different age groups, sex and socio-economic statuses, in order to support development
in 2 more nuanced way which is differentiated by likely need.
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Background and Literature Review

Singing has been observed to be an essential activity in music lessons in many Primary schools
across the world, such as in the USA (Nichols, 2016), China (Guo, 1999), England (Welch et al.,
2009a) and Portugal (Pereira & Rodrigues, 2019). Overall, in some countries, there has been a
growing body of research on how children’s singing develops with age and experience, such as in
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the UK (e.g., Welch et al., 2009b, 2010), the USA (e.g., Moore, 1991; J. Rutkowski, 1996, 2018),
Australia (Barrett, et al., 2020), mainland Europe (e.g., Mecke & Sundberg, 2010), Japan (Welch
& Murao, 1994; Azechi, 2016) and Latin America (Ilari, 2006). However, published research data
on children’s singing in China is limited. Exceptions are a new national research project that
includes music (The Monitoring Centre for the Compulsory Education, Ministry of Education of
the People’s Republic of China, 2020), and a large Government-funded study led by Guo (1999)
about music education in Primary and Secondary schools in China.

The Chinese national music test in 2016 and 2018 randomly selected Grade 4 and Grade 8 stu-
dents from varied economic backgrounds in each Province in China. This was to provide a general
picture of Primary and Secondary school students’ musical ability at both national and regional
levels, and thereby by implication infer the quality of the teaching received by these students (The
Monitoring Centre for the Compulsory Education, Ministry of Education of the People’s Republic
of China, 2018, 2020). The national studies defined the general singing performance by the mean
scores of five perspectives (vocal pitch-matching accuracy, thythm, fluency, expression and clarity
of lyrics), as measured by a four-rating scale (1—4) for each perspective. Both national tests reported
that around 80% of Grade 4 students’ general singing behaviour was the second rating (=2).
However, the mean scores for the vocal pitch-matching ability for a target song in both testing
years (M =77.4% in 2016 and M=73.0% in 2018), were the lowest ratings among the five musical
perspectives. These findings imply that vocal pitch-matching accuracy for songs likely required
more attention than the other four perspectives for Chinese Primary school students. Furthermore,
while the national tests provided an overview of Primary school students’ singing behaviour in
China, these did not involve students from other compulsory school Grades (ages) for reasons of
cost and the large population size in China.

Previous studies conducted in Western countries have also concluded that many children may
have a problem with singing in-tune (e.g., Welch, 1979a, 1979b; Cenberci & Kalkanoglu, 2023;
Pereira & Rodrigues, 2019), although an alternate interpretation of the data is that singing is a
developmental process and that in-tune singing emerges with appropriate experience (Welch, 1985,
2015). The literature also suggests that development could be slower or even decline if appropriate
support or engagement is not maintained (Demorest & Pfordresher, 2015; Welch et al., 2010).
Many previous studies have reported children’s vocal pitch-matching accuracy for songs in varied
settings. Variables include children’s age, sex, singing individually or within a group and singing
with or without text (e.g., Estis et al., 2011; Leighton & Lamont, 2006; Welch et al., 2009a, 2009b).
Similarly, many previous studies have reported children’s vocal register use for songs with varia-
bles such as age (e.g., Mang, 2006; Pereira & Rodrigues, 2019; Welch et al., 2009a) and sex
(Dansereau, 2005; Mang, 2006; Welch et al., 2009a).

Mang (2006) and Welch et al. (2009b) defined singing behaviour by both vocal register use and
vocal pitch-matching accuracy. These authors combined measures of these two singing perspec-
tives to describe the singing behaviour of Primary school children. Both Mang and Welch et al.
studies applied J. Rutkowski’s (1996, 2015, 2018) Singing Voice Development Measure (SVDM)
scale to assess vocal register use, alongside Welch’s Vocal Pitch-Matching Development (VPMD)
scale (Welch, 1998) to measure vocal pitch-matching accuracy for song(s). Mang (2006) and
Welch et al. (2009b) reported a positively significant correlation between vocal register use and
vocal pitch-matching accuracy for songs. The following section compares the results of these two
studies.

Firstly, in terms of the age difference, although the mean score for older children in Mang’s
(2006) study was slightly higher than that for younger children, the age difference in the overall
singing behaviour was not statistically significant. However, the mean scores of older children
were statistically significantly higher than those of younger children in Welch et al.’s (2009b)
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study. It is uncertain whether the different results by age between these two studies were because
of the different complexity levels of target song(s),! the wide difference in numbers of participants,
or the diverse ranges of age groups.

Secondly, in terms of the sex variable, both Mang (2006) and Welch et al. (2009b) agreed that
girls’ singing behaviour generally was better than that of boys. When the National Singing
Programme Sing Up provided professional singing training for boys and girls in the study of Welch
et al. (2009b), they still observed a sex difference in their singing behaviour, with a continued
developmental bias towards girls (Welch et al, 2010).

Thirdly, regarding the age and sex interaction effect on children’s singing behaviour, Mang
(2006) reported no statistically significant impact. However, Welch et al. (2009b) reported a statis-
tically significant difference. In their study, the sex difference for younger English Primary school
children was smaller. It increased for the middle age group of Primary school children before it
decreased for the oldest. It was unsure whether the different results reported in the two above stud-
ies were because of diverse complexities of target songs, numbers of participants or age groups.
Mang’s study included only ages 7 and 9, while Welch et al.’s (2009b) study included ages 6 to 11.

Furthermore, Welch et al. (2009b) reported that Primary school children in England who
received Sing Up experience generally showed better singing ability than peers who did not receive
such an enrichment programme. While the baseline of the initial Sing Up data found a significant
age difference between Year 2 and Year 3 (Welch et al., 2009a), the age difference disappeared in
a longitudinal data comparison for the same children 1year later. We believed that the impact of
Sing Up training contributed to the non-age difference in the second data collection, which for Year
2 children dramatically improved their vocal pitch-matching accuracy of the song. This suggested
a positive correlation between a positive singing experience and an improvement in rated singing
ability (cf. Pereira & Rodrigues, 2019).

For English children who came from higher indices of multiple deprivation (IMD) areas with
Sing Up experience, Welch et al. (2009b) reported that their singing behaviour generally was more
advanced than children from lower IMD areas without Sing Up experience. This suggests that
socioeconomic status need not be a barrier if schools provided appropriate singing support. Instead
of the impact of socioeconomic influence, Welch et al. (2009b) suggested that the school manage-
ment’s attitude towards singing might be the key factor in the degree of children’s singing behav-
iour development.

However, while the English study by Welch et al. (2009a, 2009b) provided an overview of
Primary school students’ singing behaviour, it is unsure whether singing data in another country
with big rural and urban income differences, such as China, can apply the findings.

Limited studies have investigated Chinese Primary school students’ singing behaviour, and
some (e.g., Feng et al., 2013; Zhao, 2020a, 2020b) focused on kindergarten ages. Although the
research led by Guo (1999) reportedly measured Chinese Primary school students’ singing ability
across 20 provinces, their assessment was based on the students’ singing using a broad definition
of counting the number of songs that students could sing from memory, which is not necessarily an
indication of the quality or competence of the participant children’s singing. Consequently, there is
a need for a more detailed definition of singing behaviour, as well as development, if Chinese data
are to be compared to other studies elsewhere in the world. The singing tests in the Chinese national
tests (The Monitoring Centre for the Compulsory Education, Ministry of Education of the People’s
Republic of China, 2020) could provide an overview of Chinese Primary school students’ singing
abilities by selected Grade 4 students. However, they will not report on the development of singing
behaviour from across the age range of Grades 1 to 6 for Chinese Primary school students.

Consequently, the current article reports on a range of findings from a recent Chinese study that
aimed to explore Chinese children’s singing behaviours and development according to age and sex,
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and also how these might be influenced by socio-economic status. The current study uses vocal
register use and vocal pitch-matching accuracy for songs as two key measures to define singing
behaviour. It uses two variables, geographic location and inferred parents’ income to identify
socio-economic status. One application of the findings is that this could allow a more suitable
match between appropriate pedagogy and curricula for singing and children’s current competency
levels. The research questions to be addressed in this article are: What is the general singing behav-
iour of song singing from the perspectives of vocal registers application and vocal pitch-matching
accuracy for different songs, ages, sexes and socioeconomic groups for Chinese Primary school
students?

Methodology
Participants

In 2017-2018, following university ethical approval, the current authors assessed =453 children
in Grade 2 (age 7+) and Grade 4 (age 9+) in the six research schools from a southern-middle area
of China, Hunan Province? (see Figure 1). In addition, in 2018-2019, we assessed another n=740
participants from Grades 1, 2, 4 and 6, to build a picture of children’s singing behaviour across all
Primary school grades. Across the 2 years, we recorded singing performances from the N=1,193
participants, drawn from Grades 1 to 6, aged between 6+ and 11+.

Table 1 shows the number of participants for each age group (by School year) in each visiting
year. In total, n=655 boys® and n=>538 girls participated. Overall, =810 and n=383 participants
came from rural and urban areas, respectively. Also, n=610 and n=583 participants were from
lower- and higher-income families, respectively.

We selected the schools based on seeking to contrast those in rural and urban areas, drawing
initially on personal contacts, and then checking how they might match against the focus variables
related to location, likely parental occupations and their interest in participating in the research.
Four schools (Schools A—D) were in four rural areas — one school in each area, while two schools
(Schools E and F) were in an urban area (see Table 2). The number of participant rural schools was
greater than that of urban schools to allow for the size of an urban Primary school being usually
greater. Students at the schools came from local areas. The degrees of remoteness from town cen-
tres for the four rural schools, such as a village surrounded by mountains (Schools A and B) or a
town centre (Schools C and D), were diverse. We also recognised that, compared with students
living in the villages, it might be easier for students who lived in the town centres to access music
training or other related musical activities taking place in the town.

Furthermore, the authors explored the impact of unequal socioeconomic development within a
geographic area on children’s singing behaviour in China by relative analysis of parents’ income at
a school level. The authors defined income by inferring the parents’ occupations from informal
interviews with students, teachers and other school staff to create a general sense of the local area’s
economic development (official data on income was not available). For instance, in rural areas, if
parents stayed at home and worked on the land, or went to the city to work in infrastructure con-
struction, we categorised them as a group of rural parents with relatively lower income (i.e., chil-
dren at Schools A and B). If rural parents owned a shop in a local town centre, we categorised them
as a group of rural parents with relatively higher income (¢f. children at Schools C and D). In urban
areas, if parents worked in a factory, we categorised them as a group of urban parents with rela-
tively lower income (cf. children at School E). If urban parents were professionals, such as doctors,
we recognised them as higher-income parents (cf. children at School F). Although the description
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Figure |. Location of Hunan province in China (vectorstock.com/28773929).

Table I. The Number of Participants by Age in Whole Years Across Two Visiting Years (2017-2019)
N=1,193 (453 + 740).

Age in whole years Participants in 2017-2018 Participants in 2018-2019
6+ 76
7+ 99 158
8+ 124 158
9+ 123 144
10+ 105 116
I+ 2 88
Total 453 740

might not be suitable for every participant within a school, informal conversations with teachers
and pupils suggested that these inferences were appropriate at a school level.

In terms of the difference in music resources in terms of staffing (see Table 2), although each of
the four rural participating schools (Schools A—D) employed music specialists, six of the seven
teachers were not able to focus solely on teaching the music curriculum because part of the teach-
ers’ assigned responsibility was to cover other subjects as well. In contrast, all the music teachers
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Table 2. Information on Each of the Participating Schools in Hunan Province, China.

Lower/higher School size from No. of music No. of music specialists

School Rural/urban income grades | to 6 specialists teaching music only
A Rural Lower =120 I 0
B Rural Lower =250 2 0
C Rural Higher ~260 2 0
D Rural Higher ~500 2 |
E Urban Lower ~600 3 3
F Urban Higher ~700 4 4

in the two urban participating schools (Schools E and F) were music specialists who were only
expected to teach music. Also, compared with the four rural participating schools, music teachers
in the two urban schools used the music classrooms regularly. One difference in the musical envi-
ronment between the two urban schools was that only School F had an orchestra.

Singing Tasks

To test Primary school children’s ability in song singing, we asked participants to sing three short,
familiar criterion songs, Twinkle, Twinkle, Little Donkey (a typical Chinese nursery song) (see the
tune in Figure 2), and Happy Birthday, with lyrics provided. These songs were nursery songs, so it
is assumed that Primary school participants already knew these target songs.

Although we thought Twinkle, Twinkle, and Happy Birthday to be two typical Western chil-
dren’s songs but also well-known in China, we selected them to be able to compare their singing
data between Chinese participants in the current study and English participants evaluated in the
Sing Up programme (Lu & Welch, 2025). People studying abroad introduced Twinkle, Twinkle, and
Happy Birthday to China from overseas during the 20th century. They kept the melodies of the
songs, but they translated lyrics into Chinese. Previous studies agreed that children learned the
words of a song before melodies (including rhythm, contour, pitch and key stability) (Davidson
et al., 1981; Welch et al., 1996). However, it seems that the text-melody relationship has a limited
impact on children’s vocal pitch-matching accuracy of song singing (Chen-Hafteck, 1999). In
addition, we choose the traditional Chinese song Little Donkey to explore any possible difference
in singing when the place of origin of a song is different.

When combining musical elements for a target song, we thought Twinkle, Twinkle to be the casi-
est song to match, based on its narrow vocal range (a major sixth) and small musical intervals (=
perfect S5th). We judged the complexity of Little Donkey to be at a medium level across the three
target songs (Lu, 2024) due to its wider vocal range (an octave), but small musical intervals (<
perfect 5th). On the other hand, we thought Happy Birthday as the most difficult song to sing
because of its wide vocal range (an octave) and generally wide and more numerous musical
intervals.

Measurement

We assessed all singing performances against two existing rating scales: (a) J. Rutkowski’s (1990,
1996, 2015) SVDM scale measures of vocal register use; and (b) Welch’s (1998) VPMD scale to
assess vocal pitch-matching accuracy for songs (see Figure 3).
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Figure 2. Melodic contour, pitches with patterns, and lyrics of Little Donkey.

Figure 3 shows that the latest version of the SVDM scale (J. Rutkowski, 1996, 2015, 2018) used
specific register shifts and pitch ranges to define a particular type of vocal register used in its nine-
rating scoring system. Many previous studies have applied the scale to test children’s use of vocal
registers in song singing, mainly in Western cultures, such as America (Guerrini, 2006; Levinowitz
et al., 1998; J. Rutkowski, 1990, 2004; J. Rutkowski et al., 2002, 2007; J. Rutkowski & Miller,
2003), Asia (Hong Kong — H. Rutkowski & Chen-Hafteck, 2001), Europe (Portugal — Pereira &
Rodrigues, 2019; Turkey — Cenberci & Kalkanoglu, 2023) and England (Welch et al., 2009a).

However, in Mang’s (2006) study, half of the Primary school participants were Cantonese
monolinguals, suggesting that other cultures, including Asia, could apply the SVDM scale as earlier
evidenced in the H. Rutkowski and Chen-Haftek (2001) study. High consistency and interrater reli-
ability coefficients were stated for the SVDM scale (see J. Rutkowski, 1990, p. 90; 1996, p. 358;
2018; Guerrini, 2006). However, Levinowitz et al. (1998) reported lower reliability for Grade 6
students.

The VPMD scale is arranged with a hierarchical order from (i) singing like speaking, (ii) evi-
dence of macro-changes in sung melodic contour, (iii) greater singing accuracy, but still shifts in
the key centre and (iv) singing completely in tune (see Figure 3). Many previous studies used the
scale to assess the vocal pitch-matching accuracy of song singing for children from diverse cul-
tures, such as Asia (e.g., Mang, 2006) and Western cultures (e.g., Welch et al., 2009a, 2009b).

We applied each rating of the SVDM and VPDM scales when measuring participants’ vocal
register use and vocal pitch-matching accuracy for the three target songs. The first author measured
all singing performances by both existing rating scales three times to ensure more consistency of
judgment in the third and final iteration. To further improve the reliability of raw singing data
measured by the two scales, two authors together measured the singing performances of n=20
randomly selected participants. Kendall’s tau statistics, which are designed to test interrater
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Rutkowski (1996, 2015) Singing Voice Development Measure (SVDM)

1 "Presinger" does not sing, but chants the song text.

1.5 "Inconsistent Speaking-Range Singer" sometimes chants, sometimes
sustains tones and exhibits some sensitivity to pitch but remains in the
speaking voice range (usually A3 to C4).

2 "Speaking-Range Singer" sustains tones and exhibits some sensitivity to
pitch but remains in the speaking-voice range (usually A3 to C4).

2.5 “Inconsistent Limited-Range Singer" wavers between speaking and singing
voice and uses a limited range when in singing voice (usually up to F4).

3 "Limited-Range Singer" exhibits use of limited singing range (usually D4 to
F4).

3.5 "Inconsistent Initial Range Singer" sometimes only exhibits use of limited
singing range, but other times exhibits use of initial singing range (usually D4
to A4)

4 "Initial Range Singer" exhibits use of initial singing range (usually D4 to A4).

4.5 "Inconsistent Singer" sometimes only exhibits use of initial singing range, but
other times exhibits use of extended singing range (sings beyond the register
lift: B4-flat and above).

5 "Singer" exhibits use of extended singing range (sings beyond the register
lift: B4-flat and above).

Note. A4 =440 Hz

Welch (1998) A revised model of vocal pitch-matching development (VPMD)

1 The words of the song appear to be the initial centre of interest rather than
the melody, singing is often described as 'chant-like', employing a restricted
pitch range and melodic phrases. In infant vocal pitch exploration,
descending patterns predominate.

2 There is a growing awareness that vocal pitch can be a conscious process
and that changes in vocal pitch are controllable. Sung melodic outline
begins to follow the general (macro) contours of the target melody or key
constituent phrases. Tonality is essentially phrase based. Self-invented and
'schematic’ songs 'borrow' elements from the child's musical culture. Vocal
pitch range used in 'song' singing expands.

3 Melodic shape and intervals are mostly accurate, but some changes in
tonality may occur, perhaps linked to inappropriate singing register usage.
Overall, however, the number of different reference pitches is much
reduced.

4 No significant melodic or pitch errors in relation to relatively simple songs
from the singers' musical culture.

Figure 3. The singing voice development measure (SVDM) and the vocal pitch-matching accuracy
(VPMD), based on J. Rutkowski (1996, 2015) and Welch (1998).
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reliability (Kinnear & Gray, 2009), showed that the agreement on raw singing scores measured by
each of the two rating scales for each target song was relatively high (for Rutkowski’s SVDM —
Twinkle, Twinkle: Kendall’s tau=0.801; Little Donkey: Kendall’s tau=0.921; Happy Birthday:
Kendall’s tau=0.736; for Welch’s VPDM: Twinkle, Twinkle: Kendall’s tau=0.743; Little Donkey:
Kendall’s tau=0.606; Happy Birthday: Kendall’s tau=0.855). Overall, the test indicated that the
first author’s scores, derived from ratings of singing performances based on two existing scales,
demonstrated reliability.

Process

The University College London’s ethical research procedures approved the research in March
2017. Before the date of data collection, three tasks were undertaken: Firstly, we prepared audio
recording models for the three target songs without accompaniment, sung by a Chinese adult
female, to ensure that each of the six participating schools had the same basic learning materials.
We then sent these recording models to participating schools around 2 weeks before the authors’
initial visits. The authors asked each teacher to rehearse the three target songs with the participant
students a few times (around 3—4 times for each target song) to help the children become more
familiar with the target songs and to ensure similar familiarity between participants.

Then, we prepared an information letter and ethics form as part of the university’s standard ethi-
cal requirements. We wrote initially in English for ethical approval, then translated for fieldwork
use in China, and distributed to and signed by the participant music teachers. We informed partici-
pating children about the process by their teachers who gave proxy permission from parents and
carers under the schools’ local ethical practices.

To relax the participant children, the first author met them in their classroom during recess. We
invited all children in the focus classes to participate, with no teacher selection involved, thus ena-
bling a wide range of developmental profiles to be included. Furthermore, this could avoid any
negative feeling for a student of being ignored (Welch et al., 2009b). We told participants that they
could withdraw from the test at any time for any or no reason in line with British Educational
Research Association (BERA) ethical guidelines (2011%).

On the day of the data collection, we recorded all singing performances in a quiet but familiar
room within their school to ensure a good quality audio recording and to reduce the likelihood of
stress on participants when singing in front of a group of classmates.

A group of around five to seven participants went to the testing room. When an individual par-
ticipant sang, the other participants in the group stayed in the testing room but were asked to keep
quiet. This helped them to be familiar with the process. Each child sang the three songs in the same
order, based on a consideration of the musical material becoming progressively more complex
from Twinkle, Twinkle to Little Donkey to Happy Birthday. To avoid any possible negative influ-
ence of forgotten lyrics on the scores for song singing, we told participant children that they could
see a copy of the lyrics of the songs written on a sheet of paper if they wished. We encouraged them
to sing the three target songs at a normal speed in a natural manner with no starting pitch to provide
a better opportunity for them to sing within a comfortable singing range. Previous research had
reported that participants matched the pitches of songs more accurately when they sang in a key of
their choice (Welch et al., 2009b). This was also the protocol followed by Mang (2006). We audio
recorded all singing performances by two recording machines, an iPhone 6s (model: i0S 14.8) and
a Philips voice tracer (model: VTR5000). As revealed by the earlier pilot study (Lu et al., 2019),
participants seemed to be more relaxed when we took an audio recording compared with a video
recording.
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Data Analysis

We analysed the singing performance of each participant. When assessing the use of vocal registers
by the SVDM scale, it may be difficult to determine vocal register shifts when no starting pitch is
given. However, in the current study we explored the vocally matched pitches—including the cho-
sen starting pitch — for each participant by reference to a virtual keyboard. This helped the authors
to identify the starting pitch, register lift points and singing range for each song. We perceived
inferred sung register shifts by noting changes in the sung timbral quality. These changes helped to
determine the rater’s perceived measure on the SVDM scale.

All raw data measured by both rating scales was seen to be normally distributed (see Lu, 2024,
Appendix). Consequently, we treated scores measured by the two ratings as scale data (cf. Mang,
2006; Welch et al., 2009b).

The authors conducted a Pearson correlation coefficient to assess the relationship for scores
measured between the SVDM scale and the VPMD scale. Results showed a strong positive correla-
tion between the two dependent variables across the three songs (r=.834, n=3579, p<.001).
Consequently, we analysed the subsequent data based on the combined data from the two rating
scales, taking the means of two existing scales for the three target songs.

The calculation of this normalised singing score (NSS) took a mean score of vocal register use
(cf. Rutkowski) and a mean score of vocal pitch-matching (cf. Welch) for the three target songs,
and converted into a normalised scale out of 100, initially calculated out of 1.00. For instance, if a
female participant’s scores of vocal registers’ application measured by the SVDM scale (a full score
is 5) of the three criterion songs were 4, 4.5 and 4, her normalised scores of vocal registers’ applica-
tion of each song were 0.80(4/5), 0.90(4.5/5) and 0.80(4/5). In this case, her normalised score of
vocal registers’ application of the three criterion songs was 0.83 [(0.80 + 0.90 + 0.80)/3]. Similarly,
if her scores of vocal pitch-matching accuracy of the three songs analysed by the VPMD scale (a
full score is 4) were 4, 4 and 3, her normalised scores of vocal pitch-matching accuracy of each
song were 1.00(4/4), 1.00(4/4) and 0.75(3/4), and her normalised score of vocal pitch-matching
accuracy of song singing was calculated as 0.92 [(1.00 + 1.00 + 0.75)/3]. Her final normalised
score was 0.88 [(0.83 + 0.92)/2], noted as 88 for computer calculation.

We entered all data into Excel files initially and uploaded them into SPSS files later. All original
audio data were saved with permission from the music teachers. All this information was protected
in an online drive by password requirement.

Results

One-way ANOVA revealed that participant children’s normalised singing scores (NSS) increased
statistically significantly with age F(5, 3573)=63.20, p<.001 (see Figure 4(a)). A two-way
ANOVA test revealed that there was also a statistically significant impact of an age and sex interac-
tion effect on participant children’s NSS F(5, 3567)=2.85, p=.014. In general, girls’ singing abil-
ity was significantly more developed than that of boys across varied ages. However, as Figure 4(b)
shows, the sex difference in the NSS was smaller for younger participants (ages 6 and 7); this dif-
ference increased during the middle of the Primary school period (ages 8 and 10), but decreased at
the end of the Primary school period (age 11).

Similarly, any possible age and geographic location and the age and income interaction effects
on the NSS were explored. Both interaction effects were statistically significant. For the age and
geographic location interaction effect F(4, 3568)=2.88, p=.021 (see Figure 4(c)), and for the age
and income interaction effect F(5, 3567)=11.16, p<.001 (see Figure 4(d)). Urban participants
(those attending urban schools) and participants from higher-income families tended to have better
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singing behaviour than rural peers and peers from lower-income families. However, the difference
in NSS scores related to geographic location and income appeared to disappear for the oldest par-
ticipants (ages 10 and 11).

Furthermore, we undertook a one-way ANOVA to explore any age-related differences in sing-
ing development across the six participating schools. The age and school interaction also had a
statistically significant influence on the NSS F(23, 3545)=4.99, p <.001. As Figure 4(e) shows,
the means of the NSS for participant children from age 7 to age 9 in School F were higher than
those for peers from the other five schools. Nevertheless, by the age of 11+, the NSS differences
evidenced for the youngest participants by school were much reduced and there is greater homo-
geneity evidenced across the six participating schools.

Any mean difference in singing behaviour for participants from lower- to higher-income fami-
lies between rural and urban areas was also explored by a two-way ANOVA. No statistically sig-
nificant interaction was found F(1, 1189)=1.68, p=.196 (see Figure 4(f)). Rural participants were
less developed in their measured singing competency than their urban peers, irrespective of family
income.

Discussion

Generally, the current research found that participant children’s singing behaviour (including vocal
register use and vocal pitch-matching accuracy) is measured as being more developed (i.e., using
more vocal registers and being rated as more accurate in their vocally matched pitches of the target
songs) with increasing age during the Primary school period. Girls generally showed better singing
ability (in terms of vocal register use and vocal pitch-matching accuracy for songs) than boys.
However, the sex difference tended to be smaller for the youngest (ages 6 and 7) and the oldest (age
11) participants. The impact of social-economic status (as measured by geographic location and
inferred parents’ income) seems to be greater for younger (aged <<10) participants’ singing behav-
iour. It tended to disappear in the data for the older participants. Similarly, while the younger (aged
<10) participants showed varied singing behaviour, the singing behaviour of older participants
was more similar (see standard deviations for older participants in Figure 4(e)). Urban students
tended to show more developed singing behaviour (using more vocal registers and more accurate
vocal pitch-matching for the three target songs) than rural peers.

The current study found that neither sex, geographic location, nor parental income influenced
the age-related improvement. The findings suggest that these Chinese participants’ singing behav-
iour related to developing age was similar to that reported of English Primary school children, both
in general terms of a trend, and in particular for those children who were without specialised Sing
Up programme training at the time of their assessment and who acted as controls for the main Sing
Up programme intervention evaluation (see Welch et al., 2009b, Figure 13, p. 36). The implication
is that age seems to have a greater influence than other cultural variables in the development of
Primary school children’s singing behaviour (i.e., not counting the possible impact of a specific
programme of singing education as in Sing Up in England).

However, Mang (2006) did not evidence the development of these singing behaviour by age
reported in the current study. She was the pioneer of using the SVDM and VPMD rating scales in
her earlier Hong Kong research to define Primary school children’s singing behaviour. We should
note that there was a tendency for older children’s singing behaviour to be rated as better on these
measures, although the mean differences in her participants’ singing behaviour between age 7
(n=64) and age 9 (n=56) did not reach a statistically significant level. Compared with Mang’s
(2006) study, the current research included two simpler songs, Twinkle, Twinkle and Little Donkey
as well as Happy Birthday and with a wider age group (ages 6—11), and with a greater number of



14 International Journal of Music Education 00(0)

participants. These distinctions may explain the different results by age between the current study
and Mang’s (2000).

The current study found that there was a significant interaction effect between age and sex in
participants’ assessed singing behaviour. The sex difference was smaller for the youngest and old-
est participants, while it was greater for the middle age group of Primary school participants.
Although boys’ singing behaviour tended to be poorer than that of girls in the current study, boys
generally continued to develop their singing behaviour across the Primary school period, while
girls tended to build their singing behaviour at a slower speed after reaching a peak at age 9. Both
of these current findings align with those of English children without Sing Up experience in Welch
et al.’s (2009b, see Figure 16) study.

Furthermore, the current study found that the variable ‘school’ statistically significantly influ-
enced participants’ singing behaviour. Young participants of School F generally reached more
advanced singing behaviour than their peers from the other five participating schools. This might
be because the school provided more extensive singing activities and advanced teaching resources
than the other five participating schools. However, the two oldest age groups (ages 10+ and 11+)
in School F appear not to have continued to develop their singing behaviour, but sustained a high
level of singing behaviour across the whole Primary school period. This might be a ceiling effect.

In terms of the influence of socioeconomic status on children’s singing behaviour, the current
study reports that urban children and children from higher-income families generally showed more
competent singing behaviour than their rural peers and children from lower-income families. This
suggests that Chinese children with a higher socioeconomic status (e.g., urban areas and/or higher-
income families) tend to have better singing behaviour (e.g., singing more accurately in terms of
Western tonalities). Furthermore, the interaction effect between geographic location and income
had no statistically significant effect on participants’ singing behaviour. This suggests that the sing-
ing behaviour of participants from higher-income families, whether in either rural or urban areas,
tended to be more advanced than that of their peers from lower-income families in the same areas.

Both geographic location and inferred family income could influence participants’ singing
behaviour through the availability of specialist music teachers within a school’s budget, given that
urban schools tend to be larger and have a greater number of music specialists, as evidenced by the
fieldwork data (Lu, 2024, Table 4.3). Also, based on the first author’s informal interviews with
music teachers, urban music teachers tended to have more professional development and training
opportunities than rural music teachers. Also, given that six of the seven rural music teachers in this
study were expected to teach other subjects, it is likely to be more difficult for the absence from
school for training to be covered.

Furthermore, while all the music teachers in Schools E and F, located in urban areas, were music
specialists, we noted that the parents in School F, who were generally working in a nearby hospital,
were likely to be richer than the parents of School E, who had been rural-based originally and who
had moved to the city to work. That the parents in School F were wealthier might also explain why
School F had an orchestra, as the instruments were provided by parents. Also, it was discovered
that rural participant children from lower-income families in Schools A and B rarely took their
music classes because the timetable slots for these classes were often used for main subjects.
However, the opportunity to take music classes for rural participants from higher-income families
in Schools C and D seemed slightly greater. We made this assumption based on the information
provided by music teachers, other teachers within the schools, and participants.

In terms of the age influence on the different development in singing behaviour by socioeco-
nomic status, the current study found that the age and geographic location interaction, and the age
and family income interaction had a statistically significant effect on participants’ singing behav-
iour. Whether in both rural or urban areas, and from higher or lower-income families, older
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participants tended to have more advanced singing behaviour than their younger peers. However,
the difference in singing behaviour by geographic location and income tended to be smaller for
older participants (age =10) compared with younger participants. These two above interaction
effects suggest that Primary school children from diverse socioeconomic backgrounds are likely to
reach a similar level of singing behaviour when they are older (age =10), unless there is a specific
singing pedagogy intervention (Welch et al., 2009b). This might be because the underlying vocal
mechanism of children from diverse socioeconomic groups reaches a similar level of development
before puberty. Simultaneously, participants’ singing experience is also enhanced with increasing
age. Although some came from lower socioeconomic homes, they may have had more access to
music in and out of school as they got older because of modern technology. It suggests that most
of the oldest Primary school children can reach a certain level of singing behaviour even if the
singing teaching in their school is limited.

Summary and Conclusions

The current study aimed to explore Chinese Primary school students’ singing behaviour and
development by age, sex and social-economic status. We found that older participants and girls
had more advanced singing behaviour (using more vocal registers and vocally matched pitches
of the target songs more accurately) than younger participants and boys. Urban participants and
participants from higher-income families tended to show better singing behaviour than rural
peers and peers from lower-income families. However, the socio-economic status (measured by
geographic location and inferred parents’ income) had less impact on the oldest participants’
singing behaviour.

The current study suggests that singing ability is a developing process during the Primary school
period. Given that middle-Primary school-aged girls (ages 8—10years) demonstrated statistically
significant more superior in singing behaviour compared to boys at these ages, music teachers
should provide more targeted encouragement to male students. Music teachers working with stu-
dents from rural and lower-income families should not be discouraged by their students’ singing
development. When a rich singing environment is provided, these students can achieve singing
behaviour comparable to students from urban and higher-income families.

The implications are that the current findings could help music teachers in Hunan Province to
understand the likely variation in Primary school children’s singing ability and development in
varied circumstances, including different ages, sexes, geographic locations and family incomes.
We assumed that music teachers from other areas in China with similar economic development as
Hunan Province could apply the findings to understand and support the singing development of
their pupils. However, as we collected the current data from Hunan Province only, where the GDP
is close to the median level across the country (https://www/stats/gov.cn), data from the Province
may not be appropriate to show the singing behaviour of Primary school children from the top or
bottom GDP areas in the country.

It is suggested that a future study of variables in children’s sung vocal registers should compare
ratings evaluated by the SVDM scale, both with and without a given starting pitch and with/without
a sung model. It is also suggested that future research should be undertaken to discover (a) more
detail of the nature of children’s singing behaviour and development in different circumstances,
and (b) how these behaviours might be impacted by effective singing pedagogy, as well as (c) what
might count as effective singing pedagogy in a Chinese Primary school context. Assuming that
singing has value, both in itself and for other aspects of development (such as social and emotional
development), then there seems to be a clear need to ensure that music and singing are supported
in schools and not marginalised, as might be the case in some rural locations.


https://www/stats/gov.cn
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Notes

1. Mang (2006) used the song Happy Birthday only, while Welch et al. (2009b) applied two target songs,
Twinkle, Twinkle, Little Star (called Twinkle, Twinkle hereafter) and Happy Birthday. Happy Birthday
includes an octave leap, whereas Twinkle, Twinkle has a much more limited pitch range.

2. The population of Hunan Province was N=65,683,722 (about 5% of the whole national population) in
2011, rising to N=68,990,000 in 2018 (National Bureau of Statistics of China in 2018). The urban-rural
residents’ population ratio (1.52:1) in Hunan Province in 2018 was similar to that in many other prov-
inces in China. GDP per capita in Hunan Province was US $10134.994 (14th out of 31 regions) in 2021
(stats.gov.cn).

3. The singing performances of participant pubertal boys whose voices were changing at the time of assess-
ment are not included in the current analyses. Evidence of pubertal voice change was in their vocal prod-
ucts, with the overall pitch range being much lower, and the voice quality being perceptually different
and less child-like compared with unchanged voices (¢f. Cooksey & Welch, 1998).

4. BERA-Ethical-Guidelines-2011.pdf, updated 2018 and 2024
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