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1 Introduction

Auditory processing is affected by both musical experience
and native language. However, there is uncertainty as to
which aspects of auditory perception are influenced by
musical experience and whether this varies as a function of
native language. Auditory discrimination (the ability to tell
apart similar sounds) is an important part of auditory
perception. Better pitch discrimination has a consistent
relationship with more musical experience, regardless of
native language. However, duration discrimination is
positively related to musical experience only in some
language groups. A previous study with Finnish speakers
found no relationship between duration discrimination and
musical experience [1], while another study found Mandarin
musicians had enhanced duration discrimination when
compared to non-musicians [2].

Here, we set out to study the relationship between
musical experience and various aspects of auditory
discrimination in a sample of English-speaking participants.
The first objective was to determine if musical experience
was related to auditory discrimination. Second was to
determine if individual performance differences between
simple and complex duration discrimination, were related to
musical experience. Then finally to assess if the degree of
modulation of frequency and intensity, on duration
perception, is related to musical experience.

2 Methods
2.1 Participants

Eighty-two participants completed the experiment, all were
right-handed, 18-33 years old (49% female, mean age of 22
years old), and undergraduate students. They self-reported
speaking English natively. 78 participants reported normal
hearing and four participants were unsure. This experiment
was conducted according to the ethical guidelines of the
Declaration of Helsinki and was approved by the Human
Research Ethics Board at the University of Alberta
(Pro00082110).
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2.2 Procedure

Musical sophistication was scored using the self-report
questionnaire of the Goldsmiths Musical Sophistication
Index (Gold-MSI) [3]. The questionnaire evaluates musical
sophistication based on active engagement, perceptual
abilities, musical training, singing abilities, and emotional
engagement. These five factors can be scored individually or
scored together to create a generalized musical sophistication
score. This index is particularly useful for comparing
participants with a wide variety of both formal and casual
musical experience.

The behavioural task included three tests. All three tests
consisted of a forced-choice decision between two different
sounds. In the first test, participants were asked which of the
two sounds was a higher pitch; in the second, they were ask-
ed which sound had a longer duration; and in the third test,
they were asked which of two complex sounds was longer.
The complex sounds varied in pitch, duration, and intensity.
White noise was included in the complex task to mask any
potential distortion patterns. The behavioural task was com-
pleted on a laptop that was running custom Matlab scripts,
and circumaural headphones calibrated to 73 dB were used.

Stimuli

All behavioural task stimuli were in the range of normal
human speech. All sounds varied from a standard of 300ms
long, 73 dB, and 150 Hz. In the simple pitch test, the
frequency varied adaptively while the length and intensity
were held constant. In the simple duration test, the length of
the sound varied and the pitch and intensity did not change.
In the complex task, all three features varied randomly. For
duration, the sounds had a standard deviation of 75ms and
were between 150ms and 450ms. The fundamental frequency
of the sounds had a standard deviation of four semitones, and
there was a pitch glide which also had a standard deviation of
four semitones. The intensity had a standard deviation of 1
dB.

3 Results

Six correlations were used to compare behavioural data to
Gold-MSlI scores (Table 1). At a Bonferroni corrected alpha
value (a=0.0083), Gold-MSI scores are only significantly
correlated with simple pitch discrimination (rs=0.297,
p=0.008). At an uncorrected alpha, Gold-MSI is also
correlated to complex duration discrimination (rs=0.218,
p=0.049) and intensity modulation (rs=-0.283, p=0.010).
Simple duration discrimination, duration ratio, and pitch
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modulation have no significant relationship with Gold-MSI
scores.

Musical experience is related to some aspects of auditory
discrimination, but not all. Greater pitch discrimination (a
more negative slope) is associated with more musical
experience (Table 1). Degree of musical experience is not
associated with duration discrimination ability (Table 1).
Musical experience was not a factor in how much changes in
frequency or intensity affected duration discrimination
(Table 1). There is also not a relationship between musical
experience and how much performance changed from the
simple to complex duration discrimination tasks (Table 1).

Table 1: Correlations performed on behavioral data (Spearman’s
rho). Scores on the Goldsmith Musical Sophistication Index
questionnaire (MSI) are correlated to various scores from
behavioral discrimination tasks.

Correlation Spearman’s Rho  p value
MSI & Simple Duration 0.185 0.100
Discrimination

MSI & Pitch Discrimination -0.297* 0.008
MSI & Complex Duration 0.218 0.049
Discrimination

MSI & Duration Ratio -0.054 0.0635
MSI & Frequency Modulation  0.014 0.904
MSI & Intensity Modulation -0.283 0.010

*Indicates significant p-values (0¢=0.0083).

Duration, intensity, frequency, and frequency range all
significantly impacted duration discrimination in the
complex duration discrimination task (Table 2). This
confirms that when ignoring musical experience, there are
modulation effects. There is also a significant difference in
performance between the simple and complex duration tasks
(t=9.303, p=2.22e14).

4 Discussion

Musical experience was expected to have a positive
relationship with both pitch and duration discrimination in a
population of English speakers, however it was related only
to pitch. These results support previous findings that pitch
discrimination is related to musical experience regardless of
language. However, the lack of a relationship between
musical experience and duration discrimination suggests that
there is still more research needed to determine how native
language impacts if musical experience improves duration
discrimination. Previously, it was proposed that speaking a
quantity language (in which duration plays an important role
in phonetics) increased duration discrimination to a
maximum ceiling, and that musical expe-rience could not
improve it further [1]. This is not supported by the present
study.

This study highlights many areas of potential future
study. First and foremost, in understanding how language
plays a role in duration perception. The findings that
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Table 2: Means of the coefficients of logistic regression models
fitted to each participant’s duration responses separately with
frequency range difference calculated as the difference between the
absolute values of the dynamic fo ranges.

Effect Mean  95% tvalue p Cohen’s
Cl value d

intercepts 0.23 (0.14, 50 p=3e® 1411
0.32)

Duration 20 (18,22) 210 p<2el® 23.101

Difference

Intensity 0.1 (0.08, 110 p<2e’® 6.075

Difference 0.12)

Frequency  0.068  (0.036, 4.2 p=6e®  0.986

Difference 0.100)

Frequency  0.035  (0.022, 5.4 p=6e7  3.470

Range 0.048)

Difference

musical experience was 1) not related to individual
performance differences between simple and complex
duration discrimination, or 2) to the degree of modulation of
frequency and intensity on duration perception, require more
research to properly interpret. The impact of other factors,
such as bilingualism, culture, and cognitive abilities on the
relationship between musical experience and auditory
discrimination remains unstudied.

5 Conclusion

Scores from a self-report measure of both formal and casual
musical experience (Gold-MSI) are correlated with pitch
discrimination in a population of adult English speakers.
However, 1) both simple and complex duration discri-
mination are not related to musical experience, 2) there is no
correlation between musical experience and the degree of
decrement in duration discrimination performance on a
complex task, compared to a simple single-feature task, and
3) duration perception effects, as a function of changes in
auditory features (i.e., frequency and intensity), are not
significantly related to musical experience in English spea-
kers. Overall, these findings suggest that musical experience
does not enhance all aspects of auditory processing equally,
and that any enhancements may be dependent on the
particular features of the individual’s language background.

References

[1] Dawson, C., Aalto, D., Juraj, S., Vainio, M., & Tervaniemi, M.
(2017). Musical sophistication and the effect of complexity on
auditory discrimination in Finnish speakers. Frontiers in
Neuroscience, 11(213), 1-11.
https://doi.org/10.3389/fnins.2017.00213

[2] Dawson, C., Tervaniemi, M., & Aalto, D. (2018). Behavioral
and subcortical signatures of musical expertise in Mandarin
Chinese speakers. PLoS ONE, 13(1), 1-14.
https://doi.org/10.1371/journal.pone.0190793

[3] Miillensiefen, D., Gingras, B., Musil, J., & Stewart, L. (2014).
The musicality of non-musicians: An index for assessing musical
sophistication in the general population. PLoS ONE, 9(2).
https://doi.org/10.1371/journal.pone.0089642

Vol. 47 No. 3 (2019) - 31



	Audiology - Audiologie
	deaf cultural identification, cochlear implants, and life satisfaction Kristen Elizebeth Mulderrig, Sean Rogers
	hearing protectors fit-testing using smartphones: preliminary data Jeremie Voix
	  Abstracts for Presentations without Proceedings Paper - Résumés des communications sans article

	Auditory Perception - Perception auditive
	listening effort in eateries Alberto Behar, Joseph Rovetti, Mohammad Abdoli, Fran Copelli, Frank Russo
	associations between musical experience and auditory discrimination Cory McKenzie, Amberley Ostevik, Bill Hodgetts, Jacqueline Cummine, Daniel Aalto
	  Abstracts for Presentations without Proceedings Paper - Résumés des communications sans article

	Bioacoustics - Bioacoustique
	features of male- and female-produced song in black-capped chickadees (poecile atricapillus) change between seasons Kimberley Ann Campbell, Stephanie Thunberg, Christopher B Sturdy
	  Abstracts for Presentations without Proceedings Paper - Résumés des communications sans article

	Building Acoustics - Acoustique du bâtiment
	generic third-octave band spectra for construction equipment Todd Busch
	radiation efficiency of cross laminated timber panels by finite element modelling Jianhui Zhou, Behzad Vafaeian, Ying-Hei Chui
	acoustical considerations for design-build mental and behavioural healthcare facilities Paul Marks
	evaluation of an indoor open space’s acoustical quality – a case study Weidong Li, Linda Drisdelle
	the case for minimum impact noise requirments in the national building code of canada Matthew Golden, Roderick Mackenzie
	complexities of curtain wall flanking transmission – a case study Kelly Kruger, Robert Ogle
	recent experience with acoustical privacy considerations in academic settings Mandy Chan, William Gastmeier
	  Abstracts for Presentations without Proceedings Paper - Résumés des communications sans article

	Engineering and Physical Acoustics - Génie acoustique et physique
	a comparative evaluation of hand-arm vibration impacts Weidong Li, Linda Drisdelle
	development and testing of an aeroacoustic wind tunnel test section Basim Al Tlua, Joana Rocha
	intentional yaw misalignment and the effects on wind turbine noise Ian Bonsma, Nathan Gara, Brian Howe
	comparison of results from the steam rail noise model to potential alternatives Ian Matthew, Anthony Amarra
	minimizing sonic boom noise to meet potential regulatory limits John Halpenny, Joana Rocha
	investigation of aircrew noise exposure due to the use of the intercom system onboard the rcaf ch-149 helicopter Victor Krupka, Sebastian Ghinet, Yong Chen, Andrew Price, Viresh Wickramasinghe, Anant Grewal
	hearing protection performance evaluation of active noise reduction headsets under high intensity noise levels Victor Krupka, Sebastian Ghinet, Viresh Wickramasinghe, Anant Grewal
	  Abstracts for Presentations without Proceedings Paper - Résumés des communications sans article

	Noise Acoustics - Bruit
	developing the port of vancouver’s port noise rating methodology Mark Bliss, Gary Mak
	innovative and feasible noise mitigation planning Amir A. Iravani, Lucas Arnold
	studying noise assessment and policies to influence noise management in quebec Jean-Philippe Migneron, Jean-François Hardy, André Potvin, Jean-Gabriel Migneron, Frédéric Hubert
	differences in sound exposure results from firearm discharge due to measurement equipment selection Peter VanDelden, Philip Tsui, Alec Medemblik
	  Abstracts for Presentations without Proceedings Paper - Résumés des communications sans article

	Speech Perception and Production - Perception et production de la parole
	production study of spanish spirantization in naturalistic speech Gracellia Purnomo, Gloria Mellesmoen, Arian Shamei, Bryan Gick
	spectral moments to describe fricative emergence of french-quebec children Carolina Salinas-Marchant, Geneviève Meloni, Andrea A.N. MacLeod
	l2 production of american english vowels in function words by spanish l1 speakers Scott James Perry, Benjamin V. Tucker
	speech perception and the role of semantic richness in processing Filip Nenadic, Matthew C. Kelley, Ryan G. Podlubny, Benjamin V. Tucker
	forced-alignment of the sung acoustic signal using deep neural nets Dallin A Backstrom, Benjamin V Tucker, Matthew C Kelley
	effects of modality and linguistic materials on memory in younger and older adults April Emily Pereira, Jenna Pattison, Kathleen Pichora-Fuller, Sherri Smith
	  Abstracts for Presentations without Proceedings Paper - Résumés des communications sans article

	Speech Production - Production de la parole
	an acoustic analysis of cannabis-intoxicated speech Arian Shamei, Sonya Bird
	the effects of outer space on vowel space Arian Shamei, Bryan Gick
	eeg-to-f0: establishing artificial neuro-muscular pathway for kinematics-based fundamental frequency control Himanshu Goyal, Pramit Saha, Bryan Gick, Sidney Fels
	measuring the dispersion of density in head and neck cancer patients' vowel spaces: the vowel dispersion index Matthew C. Kelley, Daniel Aalto
	  Abstracts for Presentations without Proceedings Paper - Résumés des communications sans article

	CAA Announcements - Annonces de l'ACA



