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It is supported that musical ability…
• has multiple facets (Müllensiefen et al., 2014;).
• is a stable but malleable trait. It develops across lifespan (Ilari et al., 2016; 

McPherson et al., 2012). 
However, little is known about musical ability in terms of…
• its developmental trajectory.
• its determinants.
• the degree of its malleability.
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R E S U L T S

M E T H O D

B A C K G R O U N D A I M S
This study aims…
1. to describe the development trajectory of musical ability and musical training using 

latent growth curve models,
2. to explore gender differences in the developmental trajectories of musical ability, and
3. to identify any casual influences between musical training and musical ability by 

employing cross-lagged panel models.

L I T E R A T U R E

Measures
Musical listening ability
• Melody memory (Harrison et al., 2017)
• Beat alignment perception (Harrison & Müllensiefen, 2018)
• Mistuning perception (Larrouy-Maestri et al., 2019)

Participants
• N = 715
• Students at secondary schools in Germany
• Data collected in 2017, 2018 and 2019
• Majority: Female (52.4 %)
• Average age: M = 10.57 years (SD: 0.7 years)

Self-reported Musical training
• Gold-MSI (Müllensiefen et al., 2014)
• Extracurricular musical activities (Müllensiefen et al., 2015) 
• Musical home environment (Müllensiefen et al., 2015) 

Factorial Invariance

FIGURE 1. Measurement model of musical listening ability. 

MM = Melody Memory. BAP = Beat Alignment Perception. MP = Mistuning Perception 

• Achieved only partial 
strong invariance

• Intercept of melody 
memory changed 
significantly at Grade 7.

à The structure of musical 
listening ability may 
change during 
adolescence.

• Further analyses are 
conducted using this 
model.

TABLE 1. Fit information for testing factorial invariance of 
musical listening ability. 

Development of musical listening ability

FIGURE 2. Model specification: Latent growth model of musical listening ability. Level (intercept) of latent 
musical listening ability is held constant. Shape (slope) assumes that musical listening ability grows in a 
linear way. Measurement model (see figure 1) is omitted for the sake of clarity.

FIGURE 3. Predicted musical listening ability in three models. Figure 3a. Ability predicted by the measurement model (see figure 1). Figure 3b. Ability 
predicted by the latent growth model (figure 2). The variances of shape and level are set to be equal between boys and girls. Figure 3c. Ability 
predicted by the latent growth model. The variances of shape and level differ between boys and girls.

Relationship between musical training and musical listening ability
With gender differences
• Χ2 = 64.848 

df = 54 
p = .15
CFI = .983
RMSEA = .023

Without gender differences

• Χ2 = 72.123
df = 58, 
p = .10
CFI = .978
RMSEA = .026

• Musical ability develops over time (change per year:  Cohen’s d = 0.502)
• Gender differences are observed (Cohen’s d = 0.594, 0.766 and 0.544 for Grade 

5, Grade 6 and Grade 7, respectively), but can be neglected according to the 
latent growth model.

• Linear growth model exaggerates the observed gender differences. 

à Musical listening ability may develop in a nonlinear manner. 
à However, more data are required to test for nonlinear growth.

• Musical training and musical listening ability don’t affect each other, but are 
correlated with each other.

à There should be common causes (e.g., intelligence or socioeconomic 
status) which drive the development of musical listening ability 
concurrently.

FIGURE 4. Cross-lagged panel model testing for the relationship between musical training and musical listening ability. 
Measurement model is omitted for the sake of clarity. Standardized coefficients are reported.
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