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The soundscape approach highlights the role of situational factors in sound evaluations;
however, only a few studies have applied a multi‐domain approach including sound‐related,
person‐related, and time‐varying situational variables. Therefore, we conducted a study
based on the Experience Sampling Method to measure the relative contribution of a broad
range of potentially relevant acoustic and non‐auditory variables in predicting indoor
soundscape evaluations. Here we present the comprehensive dataset for which 105
participants reported temporally (rather) stable trait variables such as noise sensitivity, trait
affect, and quality of life. They rated 6.594 situations regarding the soundscape standard
dimensions, perceived loudness, and the saliency of its sound components and evaluated
situational variables such as state affect, perceived control, activity, and location. To
complement these subject‐centered data, we additionally crowdsourced object‐centered data
by having participants make binaural measurements of each indoor soundscape at their
homes using a low‐(self‐)noise recorder. These recordings were used to compute
(psycho‐)acoustical indices such as the energetically averaged loudness level, the A‐
weighted energetically averaged equivalent continuous sound pressure level, and the A‐
weighted five‐percent exceedance level. This complex hierarchical data can be used to
investigate time‐varying non‐auditory influences on sound perception and to develop
soundscape indicators based on the binaural recordings to predict soundscape evaluations.
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Analysis of physical and perceptual properties of room impulse
responses: development of an online tool

2023 | Konferenzveröffentlichung
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Abstract
Over the past decades, research in room acoustics has established several derivative
measures of an impulse response, some of which are incorporated in the ISO 3382
standards. These parameters intend to represent perceptual qualities, but were developed
without a consistent modeling of room acoustical perception. More recent research proposed
comprehensive inventories of room acoustic perception that are purely based on evaluations
by human subjects, such as the Room Acoustical Quality Index (RAQI). In this work RA-QI
scores acquired for 70 room impulse responses were predicted from room acoustical
parameters. Except for Reverberance, the prediction of RAQI factors performed rather poor.
In most cases, the sound source had a greater impact on RAQI scores. All analyses are
published in an online tool, where users can upload omnidirectional and binaural impulse
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responses, and instantly obtain and visualize several physical descriptors, as well as
predicted RAQI scores for three different sound sources. So far, acceptable prediction
accuracy is achieved for Reverberance, Strength, Irregular Decay, Clarity and Intimacy.
Larger data sets of evaluated impulse responses are required to improve the model
performance and enable reliable predictions of room acoustical quality. Therefore, the
administration of RAQI evaluations within the website is currently being developed.

Comparing individual perception of timbre and reverberance
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Abstract
Room reverberation alters the spatial impression and timbre of a sound by modulating its
spectral and temporal characteristics. Thus, we argue that, on a perceptual level,
reverberation basically breaks down into interaural differences and spectro-temporal cues
and that the separation of a perceived timbre into a sound source and a surrounding room is
a purely cognitive process. To investigate the connection between the perception of
reverberation cues and timbre analysis, the sensitivity for changes in reverberation was
compared to timbre perception abilities. The Timbre Perception Test was used to measure
the perception of the temporal envelope, spectral centroid, and spectral flux of artificial
sounds. Sensitivity for changes in reverberation time was tested with a discrimination task
using speech and noise with speech-alike spectral and temporal envelopes as source
signals. Musical and acoustical expertise was assessed through the Goldsmiths Musical
Sophistication Index and self-reports on experience with and knowledge of acoustics. There
was a considerable correlation between timbre and reverberance perception ability, but
timbre perception and academic experience predicted only 41% of the variance in
reverberance perception. Still, perception abilities related to similar acoustical phenomena
seem to be better indicators of listening skills than self-reports on acoustical or musical
expertise.

The Behavioural Economics of Music: Systematic review and future
directions

2022 | Wissenschaftlicher Artikel
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Abstract
Music-related decision-making encompasses a wide range of behaviours including those
associated with listening choices, composition and performance, and decisions involving
music education and therapy. Although research programmes in psychology and economics
have contributed to an improved understanding of music-related behaviour, historically, these
disciplines have been unconnected. Recently, however, researchers have begun to bridge
this gap by employing tools from behavioural economics. This article contributes to the
literature by providing a discussion about the benefits of using behavioural economics in
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music-decision research. We achieve this in two ways. First, through a systematic review, we
identify the current state of the literature within four key areas of behavioural economics-
heuristics and biases, social decision-making, behavioural time preferences, and dual-
process theory. Second, taking findings of the literature as a starting point, we demonstrate
how behavioural economics can inform future research. Based on this, we propose the
Behavioural Economics of Music (BEM), an integrated research programme that aims to
break new ground by stimulating interdisciplinary research in the intersection between music,
psychology, and economics.
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music listening behavior
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Junk Food or Haute Cuisine to the Ear? – Investigating the
Relationship Between Room Acoustics, Soundscape, Non-Acoustical Factors, and
the Perceived Quality of Restaurants
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Abstract
Sound and music are well-studied aspects of
the quality of experience in restaurants; the role
of the room acoustical conditions, their
influence on the visitors’ soundscape evaluation
and their impact on the overall customer
satisfaction in restaurants, however, has
received less scientific attention. The present
field study therefore investigated whether sound
pressure level, reverberation time, and
soundscape pleasantness can predict factors
associated with overall restaurant quality. In
total, 142 persons visiting 12 restaurants in
Berlin rated relevant acoustical and non-
acoustical factors associated with restaurant
quality. Simultaneously, the A-weighted sound
pressure level (LA,eq,15) was measured, and
the reverberation time in the occupied state
(T20,occ) was obtained by measurements
performed in the unoccupied room and a
subsequent calculation of the occupied
condition according to DIN 18041. Results from
linear mixed-effects models revealed that both
the LA,eq,15 and T20,occ had a significant
influence on soundscape pleasantness and
eventfulness, whereby the effect of T20,occ was
meditated by the LA,eq,15. Also, the LA,eq,15
as well as soundscape pleasantness were
significant predictors of overall restaurant
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quality. A comprehensive structural equation
model including both acoustical and non-
acoustical factors, however, indicates that the
effect of soundscape pleasantness on overall
restaurant quality is mediated by the
restaurant’s atmosphere. Our results support
and extend previous findings which suggest that
the acoustical design of restaurants involves a
trade-off between comfort and liveliness,
depending on the desired character of the
place.
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Abstract
Musicians and music professionals are often considered to be expert listeners for listening
tests on room acoustics. However, these tests often target acoustic parameters other than
those typically relevant in music such as pitch, rhythm, amplitude, or timbre. To assess the
expertise in perceiving and understanding room acoustical phenomena, a listening test
battery was constructed to measure the perceptual sensitivity and cognitive abilities in the
identification of rooms with different reverberation times and different spectral envelopes.
Performance in these tests was related to data from the Goldsmiths Musical Sophistication
Index, self-reported previous experience in music recording and acoustics, and academic
knowledge on acoustics. The data from 102 participants show that sensory and cognitive
abilities are both correlated significantly with musical training, analytic listening skills,
recording experience, and academic knowledge on acoustics, whereas general interest in
and engagement with music do not show any significant correlations. The regression models,
using only significantly correlated criteria of musicality and professional expertise, explain
only small to moderate amounts (11%–28%) of the variance in the “room acoustic listening
expertise” across the different tasks of the battery. Thus, the results suggest that the
traditional criteria for selecting expert listeners in room acoustics are only weak predictors of
their actual performances.

A global investigation of music listening practices: The influence of country
latitude and seasons on music preferences
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Abstract
Music listening has become a highly individualized activity with smartphones and music
streaming services providing listeners with absolute freedom to listen to any kind of music in
any situation. Until now, little has been written about the processes underlying the selection
of music in daily life. The present study aimed to disentangle some of the complex processes
among the listener, situation, and functions of music listening involved in music selection.
Utilizing the experience sampling method, data were collected from 119 participants using a
smartphone application. For 10 consecutive days, participants received 14 prompts using
stratified-random sampling throughout the day and reported on their music-listening
behavior. Statistical learning procedures on multilevel regression models and multilevel
structural equation modeling were used to determine the most important predictors and
analyze mediation processes between person, situation, functions of listening, and music
selection. Results revealed that the features of music selected in daily life were
predominantly determined by situational characteristics, whereas consistent individual
differences were of minor importance. Functions of music listening were found to act as a
mediator between characteristics of the situation and music-selection behavior. We further
observed several significant random effects, which indicated that individuals differed in how
situational variables affected their music selection behavior. Our findings suggest a need to
shift the focus of music-listening research from individual differences to situational influences,
including potential person-situation interactions.
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Abstract
Listening to music before, during, or after sports is a common phenomenon, yet its functions
and effects on performance, cognition, and behavior remain to be investigated. Listening to
music before, during, or after sports is a common phenomenon, yet its functions and effects
on performance, cognition, and behavior remain to be investigated. In this study we present
a novel approach to the role of music in sports and exercise that focuses on the notion of
musical self-enhancement (Elvers, 2016). We derived the following hypotheses from this
framework: listening to motivational music will (i) enhance self-evaluative cognition, (ii)
improve performance in a ball game, and (iii) evoke greater risk-taking behavior. To evaluate
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the hypotheses, we conducted a between-groups experiment (N = 150) testing the
effectiveness of both an experimenter playlist and a participant-selected playlist in
comparison to a no-music control condition. All participants performed a ball-throwing task
developed by Decharms and Davé (1965), consisting of two parts: First, participants threw
the ball from fixed distances into a funnel basket. During this task, performance was
measured. In the second part, the participants themselves chose distances from the basket,
which allowed their risk-taking behavior to be assessed. The results indicate that listening to
motivational music led to greater risk taking but did not improve ball-throwing performance.
This effect was more pronounced in male participants and among those who listened to their
own playlists. Furthermore, self-selected music enhanced state self-esteem in participants
who were performing well but not in those who were performing poorly. We also discuss
further implications for the notion of musical self-enhancement. // Listening to music before,
during, or after sports is a common phenomenon, yet its functions and effects on
performance, cognition, and behavior remain to be investigated. In this study we present a
novel approach to the role of music in sports and exercise that focuses on the notion of
musical self-enhancement (Elvers, 2016). We derived the following hypotheses from this
framework: listening to motivational music will (i) enhance self-evaluative cognition, (ii)
improve performance in a ball game, and (iii) evoke greater risk-taking behavior. To evaluate
the hypotheses, we conducted a between-groups experiment (N = 150) testing the
effectiveness of both an experimenter playlist and a participant-selected playlist in
comparison to a no-music control condition. All participants performed a ball-throwing task
developed by Decharms and Davé (1965), consisting of two parts: First, participants threw
the ball from fixed distances into a funnel basket. During this task, performance was
measured. In the second part, the participants themselves chose distances from the basket,
which allowed their risk-taking behavior to be assessed. The results indicate that listening to
motivational music led to greater risk taking but did not improve ball-throwing performance.
This effect was more pronounced in male participants and among those who listened to their
own playlists. Furthermore, self-selected music enhanced state self-esteem in participants
who were performing well but not in those who were performing poorly. We also discuss
further implications for the notion of musical self-enhancement.
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Abstract
Test environments in sound quality research often significantly differ from human’s everyday
world. Hence the claim for ecological validity of such experiments is reasonable, but too
vague in its bare formulation. The estimation of ecological validity requires theoretical
knowledge about the meaning and the totality of factors influencing everyday listening and
their interaction. Therefore the influence of “reality factors” on the sound evaluation of
household appliances was investigated within the framework of nine experiments. These
tests were performed in four different settings with varied reality degrees. The psychological
realism and the perceived face validity of the tests were examined by means of interviews.
The results reveal, on the one hand, that stimuli are perceived as more pleasant in everyday-
like environments. The analysis of the relative judgments shows, on the other hand, that the
influence of the experimental realism is moderated by a number of factors. These are the
saliency and meaning of the sounds, differences between the assessed devices, and
personality traits. The correlation and regression analysis confirms that the perceived sound
character is widely independent from experimental realism. However, there is great empirical
evidence, that valid assessments of sound quality require the reconstruction of everyday
attention and action processes.

https://opus4.kobv.de/opus4-hs-duesseldorf/2378
https://opus4.kobv.de/opus4-hs-duesseldorf/2551
https://opus4.kobv.de/opus4-hs-duesseldorf/2552


28.02.24, 11:39 Publikationen

https://medien.hs-duesseldorf.de/personen/steffens/publikationen 29/34

When do we judge sounds? – Relevant everyday situations for the estimation of
ecological validity of indoor soundscape experiments

2013 | Konferenzveröffentlichung
International Congress on Acoustics (ICA) 2013, Montréal, Canada
Steffens, Jochen

Published: 2013

Weblink: https://opus4.kobv.de/opus4-hs-duesseldorf/2553

Digital Object Identifier: 10.1121/1.4800346

"Wie viel Realität braucht der Mensch?" - Untersuchungen zum Einfluss der
Versuchsumgebung auf die Geräuschbeurteilung von Haushaltsgeräten

2013 | Dissertation
Steffens, Jochen

Published: 2013

Weblink: https://opus4.kobv.de/opus4-hs-duesseldorf/2554

Digital Object Identifier: 10.14279/depositonce-3732

The Impact of Music Preference on the Physiological Activation of the Human
Body due to Music Reception

2013 | Konferenzveröffentlichung
Fortschritte der Akustik 2013, DAGA-AIA, Merano, Italy, CD-ROM
Greb, Fabian; Steffens, Jochen

Published: 2013

Weblink: https://opus4.kobv.de/opus4-hs-duesseldorf/2578

Subjective evaluation and psychoacoustic analysis of the sound quality of low-
noise asphalt on motorways in North-Rhine Westphalia

2013 | Konferenzveröffentlichung
Fortschritte der Akustik 2013,DAGA-AIA, Merano, Italy, CD-ROM
Kärst, Michaela; Steffens, Jochen; Skoda, Sabrina

https://opus4.kobv.de/opus4-hs-duesseldorf/2553
https://doi.org/10.1121/1.4800346
https://opus4.kobv.de/opus4-hs-duesseldorf/2554
https://doi.org/10.14279/depositonce-3732
https://opus4.kobv.de/opus4-hs-duesseldorf/2578


28.02.24, 11:39 Publikationen

https://medien.hs-duesseldorf.de/personen/steffens/publikationen 30/34

Published: 2013

Weblink: https://opus4.kobv.de/opus4-hs-duesseldorf/2586

Investigations on subconscious perception of product sounds

2013 | Konferenzveröffentlichung
Fortschritte der Akustik 2013
Skoda, Sabrina; Steffens, Jochen; Becker-Schweitzer, Jörg

Published: 2013

Weblink: https://opus4.kobv.de/opus4-hs-duesseldorf/2593

Einfluss von Beschleunigungskräften auf die Geräuschbewertung im
Fahrzeuginnenraum

2012 | Wissenschaftlicher Artikel
Zeitschrift für Lärmbekämpfung, 7, 1, S. 24-28
Skoda, Sabrina; Steffens, Jochen; Becker-Schweitzer, Jörg

Published: 2012

Weblink: https://opus4.kobv.de/opus4-hs-duesseldorf/2363

Urteilsbildung bei der subjektiven Bewertung des Innengeräusches von
Elektrofahrzeugen

2012 | Wissenschaftlicher Artikel
Zeitschrift für Lärmbekämpfung, 7, 3, S. 133-135
Steffens, Jochen

Published: 2012

Weblink: https://opus4.kobv.de/opus4-hs-duesseldorf/2365

Human-machine interaction as influencing factor of indoor soundscape evaluation

2012 | Wissenschaftlicher Artikel
The Journal of the Acoustical Society of America, 131, 4, Article-Nr. 3438
Steffens, Jochen; Schulte-Fortkamp, Brigitte; Becker-Schweitzer, Jörg

Published: 2012

https://opus4.kobv.de/opus4-hs-duesseldorf/2586
https://opus4.kobv.de/opus4-hs-duesseldorf/2593
https://opus4.kobv.de/opus4-hs-duesseldorf/2363
https://opus4.kobv.de/opus4-hs-duesseldorf/2365


28.02.24, 11:39 Publikationen

https://medien.hs-duesseldorf.de/personen/steffens/publikationen 31/34

Weblink: https://opus4.kobv.de/opus4-hs-duesseldorf/2372

Digital Object Identifier: 10.1121/1.4708899

Geräuschbewertung von Haushaltsgeräten im Labor und in der Realität [Sound
evaluations of household appliances in laboratory and in real environments]

2012 | Wissenschaftlicher Artikel
Zeitschrift für Lärmbekämpfung, 7, 2, S. 64-68
Steffens, Jochen; Schulte-Fortkamp, Brigitte; Becker-Schweitzer, Jörg

Published: 2012

Weblink: https://opus4.kobv.de/opus4-hs-duesseldorf/2373

Mensch-Maschine-Interaktion als Einflussfaktor bei der Geräuschbewertung im
akustischen Produkt-Design

2012 | Konferenzveröffentlichung
Fortschritte der Akustik
Steffens, Jochen; Schulte-Fortkamp, Brigitte; Becker-Schweitzer, Jörg

Published: 2012

Weblink: https://opus4.kobv.de/opus4-hs-duesseldorf/2546

Einfluss von Fahrzeuginnengeräuschen auf die subjektive Bewertung von
Beschleunigung

2012 | Konferenzveröffentlichung
Fortschritte der Akustik
Skoda, Sabrina; Steffens, Jochen; Becker-Schweitzer, Jörg

Published: 2012

Weblink: https://opus4.kobv.de/opus4-hs-duesseldorf/2591

Multisensory interaction – A comparative study on driving sound evaluation in
moving base and fixed base driving simulators

2012 | Konferenzveröffentlichung
Proceedings of the Driving Simulation Conference 2012, CD-ROM
Skoda, Sabrina; Steffens, Jochen; Becker-Schweitzer, Jörg

https://opus4.kobv.de/opus4-hs-duesseldorf/2372
https://doi.org/10.1121/1.4708899
https://opus4.kobv.de/opus4-hs-duesseldorf/2373
https://opus4.kobv.de/opus4-hs-duesseldorf/2546
https://opus4.kobv.de/opus4-hs-duesseldorf/2591


28.02.24, 11:39 Publikationen

https://medien.hs-duesseldorf.de/personen/steffens/publikationen 32/34

Published: 2012

Weblink: https://opus4.kobv.de/opus4-hs-duesseldorf/2592

Structurized sound design process of electric vehicle interior sound

2011 | Wissenschaftlicher Artikel
Journal of the Acoustical Society of America, 130, 4, Article-Nr. 2546
Küppers, Thomas; Biermann, Jan-Welm; Steffens, Jochen

Published: 2011

Weblink: https://opus4.kobv.de/opus4-hs-duesseldorf/2358
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Abstract
Increasing global awareness of the benefits of electromobility has brought about the need for
new concepts in terms of the acoustic design of future vehicle generations. This includes
both the creative design process and the development of suitable methods for the evaluation
of target sounds by trial participants. The main difference between e-car sound surveys and
those carried out on familiar sound categories is the potential consumer’s lack of experience
with electric vehicles. Thus the consumer has no, or very unspecific, expectations in this
regard. Several studies have consequently shown that many subjects have to construct their
personal frame of reference for evaluation within the listening experiment. However, this is
possibly at odds with experience-based expectations relating to the sounds of conventional
combustion engines. The result is a conflict of objectives between the traditional and the
modern, familiarity and strangeness and not least between driving freedom and ecological
awareness. In this context, the authenticity of the sound and the subjective interpretability of

https://opus4.kobv.de/opus4-hs-duesseldorf/2592
https://opus4.kobv.de/opus4-hs-duesseldorf/2358
https://opus4.kobv.de/opus4-hs-duesseldorf/2364
https://opus4.kobv.de/opus4-hs-duesseldorf/2369
https://doi.org/10.1121/1.3655176


28.02.24, 11:39 Publikationen

https://medien.hs-duesseldorf.de/personen/steffens/publikationen 33/34

the sound information also appear as moderator variables. Moreover, associations with other
vehicle categories, for example streetcars, also influence the perceived sound quality. In the
course of this contribution, these factors will be expounded and their influence on the
evaluation of interior noise discussed.
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