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Introduction 
The term psychoacoustics is generally defined as the study 
of listeners’ responses to sounds. More specifically, psycho-
acoustics looks for statistical and causal relationships be-
tween certain physical properties of sounds and certain prop-
erties of human responses. It is assumed that physical and 
psychological properties are corresponding. This can be 
questioned (e.g., [7]), but we shall stick for the moment to 
the traditional definition. In a typical psychoacoustic experi-
ment, listeners are subjected to a series of brief sounds that 
vary in a certain physical dimension, and listeners are re-
quested to scale the psychological attribute of that physical 
dimension. In the early years of psychoacoustic experimen-
tation, the experimenters looked for so-called “simple stim-
uli” and “simple responses”, e.g., brief sine waves of varying 
levels on the acoustic side, and yes/no or numeric responses 
on the psycho-side. It soon turned out that there was a 
considerably variability of psychometric functions across 
laboratories, procedures, and listeners, sometimes even with 
the same listeners at different points in time. This variability 
was partly seen as a nuisance that could be overcome by 
proper training of listeners [20], partly as an interesting as-
pect of human behaviour, stimulating further methodological 
research [3]. Today, the first group of scientists replaced 
listeners by algorithms and construct machines playing 
“psychoacoustics” without much “response error”, while the 
second group engages in analysing the influence of context 
on human multidimensional judgements. 

Context Effects in Psychoacoustics 
Generally speaking, there is no such thing like perception or 
measurement without context  especially in real life situa-
tions. Even if you measure the length of a line on a sheet of 
steel, you use a ruler and obey certain rules: These rules 
specify the measurement scale (e.g., a linear scale starting at 
zero with steps of centimeters or inches), and the environ-
mental circumstances of measurement (e.g., temperature and 
evenness of the surface). The rules specify the measurement 
context, and they help greatly to get reproducible results. 
However, it is intuitively clear that the context, particularly, 
measurement scale and measurement circumstances, has a 
huge influence on the measurement results, leading to low 
generaliseability of measurement results across different 
circumstances. 

From a psychological point of view, context has at least 
three dimensions, namely, space, time, and semantics [1]. 
We can easily add the response situation as a fourth dimen-
sion. A few psychoacoustic examples may suffice to illus-
trate the importance of each dimension: 

1. Spatial context: (a) Binaural sound presentation leads to 
higher loudness judgements than monaural presentation [19]; 
(b) Detection of weak stimuli increases when sounds are 

presented from a narrow range of directions [14]; (c) When 
two sounds are presented from similar locations, they tend to 
be attributed to the same (or a similar) source [2]; (d) If a 
sound occurs in the vicinity of a visual object that is inter-
pretable as a plausible sound source, the auditory local-
isation tends to be “captured” by the visual object [8]. 

2. Time context: (a) If two sounds arrive at the listener at 
the same time, they tend to mask each other [18]; (b) If two 
sounds arrive at the listener in close succession, the sound is 
attributed to the same (or a similar) source [2]; (c) If a visual 
event precedes the sound, the perceivers tend to attribute the 
source of sound to the visual event [4]. 

3. Semantic context: (a) Sounds that are meaningful to lis-
teners are detected faster and at softer levels than neutral 
sounds [16]; (b) Sounds that are meaningful to listeners at-
tract more attention and have a greater detrimental effect on 
visual tasks than neutral sounds have [6]; (c) Visual infor-
mation that fits the sound semantically either increases or 
decreases the judged loudness of the sound  depending on 
the actual evaluation of the sound source [11, 17]. 

4. Response situation: (a) Both range and frequencies of 
sounds contribute to the judgement on sounds [9]; (b) Differ-
ent scaling procedures (e.g. absolute magnitude production 
vs. category scaling) lead to different psychoacoustic func-
tions [3]; (c) The sequence of sounds used in the experiment 
has a large influence on the individual judgement of sound 
properties [5]. 

If algorithmic procedures calculate “psychoacoustic” prop-
erties of sounds, they use listening results obtained in a spe-
cial context. The results are by no means “unbiased”, but 
they represent psychoacoustic functions that can be easily 
reproduced in listening experiments using the same particu-
lar context. Yet, it is questionable whether these functions 
can be generalised across situations and whether they are 
actually valid estimates of the average behaviour of listeners 
outside laboratory environments.  

Alternative Psychoacoustics? 
Psychologists tend to say that absolute judgements are a very 
difficult task for humans to perform. Therefore, their pre-
ferred psychophysical procedures require relative judge-
ments, stressing the cognitive basis of psychophysical 
judgements. This movement started with Helson's [5] idea of 
adaptation levels  changing over time, but still resting on 
the assumption of a sensory nature of psychophysical judge-
ments, proceeded to so-called frame-of-reference theories, 
like the Similarity-Classification (SC) Model [12] which can 
be seen as perceptual cognitive model of stimulus 
classification: A focal sound is classified within the implicit 
or explicit variable context. In Parducci's Range-Frequency 
(RF) Model [9, 10], judgements are seen as a compromise 
between two different cognitive tendencies of humans; 
namely, (1) the tendency to divide the range of mental 
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stimulus representations into equal sections, and (2) the ten-
dency to assign the same frequency (i.e. number) of stimuli 
to each category. In the course of the series presentations the 
judgement scale changes as a function both of the range and 
of the stimulus-frequency distribution. While the three 
methods mentioned so far focus on verbal behaviour (e.g., 
scaling), Sarris [13] suggests behavioural psychophysical 
methods that can be used even with children or animals, and 
may be useful in applied settings. For instance, Trehub et al. 
[15] trained children between 6 and 18 months of age to turn 
their heads in the direction of an active loudspeaker and 
observed localisation responses for octave-band sounds with 
different centre frequencies in each age group.  

One of the greatest obstacles for applying conventional psy-
choacoustic results to real-life situations is their restriction to 
one single modality. Perception in the world outside labora-
tories is multimodal with at least two-sensory modalities. 
Given healthy listeners, they usually listen with their eyes 
open, they often look at the source of sounds, and even if 
they can not see the sound source, they use the visual context 
in order to decide whether the sounds fit the visual scene or 
not. This situation is somewhat different from the classic 
context effect mentioned above: Since human listeners 
spontaneously tend to search visually for the source of 
sound, we expect strong neuronal and behavioural connec-
tions between audition and vision. This makes applications 
of pure auditory psychophysical results to real-life problems 
much more difficult as compared to pure visual psycho-
physics. In any case, multivariate psychophysics including 
psychoacoustics seems more appropriate to deal with human 
perception. 

 

 

 

References 
[1] Albright, T.D. & Stoner, G.R.  (2002). Contextual influ-

ences on visual processing. Annual Review of Neu-
rosciences, 25, 339 -379. 

[2] Bregman, A.S.  (1993). Auditory scene analysis: Hear-
ing in complex environments. In: S. McAdams & E. Bi-
gand (Eds.): Thinking in sound. The cognitive psychol-
ogy of human audition. Oxford, U.K.: Oxford Univer-
sity Press,  pp. 10-36. 

[3] Gescheider, G.A.  (1988). Psychophysical scaling. An-
nual Review of Psychology, 39, 169 -200. 

[4] Guski R. & Troje, N. (2003). Audio-visual phenomenal 
causality. Perception & Psychophysics 65, 789 - 800. 

[5] Helson, H.  (1964). Adaptation level theory. An experi-
mental and systematic approach to behavior. New York: 
Harper & Row. 

[6] Jones, D.M., Macken, W.J. & Murray, A.C. (1993). 
Disruption of visual short-term memory by changing-
state auditory stimuli: The role of segmentation. Mem-
ory & Cognition 21, 318 - 328. 

[7] Lockhead, G.L.  (2004). Absolute Judgments Are Rela-
tive: A Reinterpretation of Some Psychophysical Ideas. 
Review of General Psychology, 8, 265 - 272. 

[8] Mershon, D.H., Desaulniers, D.H., Amerson, T.L. & 
Kiefer, S.A.  (1980). Visual capture in auditory distance 
perception: Proximity image effect reconsidered. Jour-
nal of Auditory Research, 20, 129 - 136. 

[9] Parducci, A.  (1974). Context effects: a range-frequency 
analysis. In: E.C. Carterette & M.P. Friedman (Eds.): 
Handbook of perception. Vol. 2, pp. 127-141. New 
York: Academic Press. 

[10]Parducci, A.  (1995). Happiness, Pleasure, and Judg-
ment. Mahwah, NJ: Erlbaum. 

[11]Patsouras, C., Filippou, T.G. & Fastl, H.  (2002). Influ-
ences of  Color on the Loudness Judgement. Forum 
Acusticum, Sevilla, Spain. 

[12]Sarris, Victor  (1971). Wahrnehmung und Urteil. 
Bezugssystemeffekte in der Psychophysik. Göttingen: 
Hogrefe. (2. edition: 1975). 

[13]Sarris, V.  (2004). Frame of Reference Models in 
Psychophysics: A Perceptual-Cognitive Approach. In C. 
Kaernbach; E. Schröger; H. Müller (Ed.).Psychophysics 
Beyond Sensation. Laws and Invariants of Human Cog-
nition, Mahwah, NJ: Erlbaum, pp.69 - 88. 

[14]Scharf, B.  (1998). Auditory attention: The 
psychoacoustical approach. In: H. Pashler (ed.). Atten-
tion. Hove (UK): Psychology Press, pp.75 -117. 

[15]Trehub, S.E., Schneider, B.A. & Endman, M.  (1980). 
Developmental changes in infants' sensitivity to octave-
band noises. Journal of Experimental Child Psychology, 
29, 282 - 293. 

[16]Treisman A.M. (1960). Contextual cues in selective 
listening. Quarterly Journal of Experimental Psychology 
12, 242 - 248. 

[17]Viollon, S., Lavandier, C. & Drake, C.  (1999). Chang-
ing soundscape appraisal through visual information. 
Inter-Noise '99, Paper 1165. 

[18]Wegel, R. & Lane, C.  (1924). The auditory masking of 
one pure tone by another and its probable relation to the 
dynamics of the inner ear. Physical Review, 23, Ser. 2, 
266 - 285. 

[19]Zwicker, E. & Zwicker, U.  (1991). Dependence of 
binaural loudness summation on interaural level differ-
ences, spectral distribution, and temporal distribution. 
Journal of the Acoustical Society of America, 89, 756 - 
764. 

[20]Zwislocki, J. & Goodman, A.  (1980). Absolute scaling 
of sensory magnitudes: A validation. Perception & Psy-
chophysics, 28, 28-38. 

NAG/DAGA 2009 - Rotterdam

1551


