
Tapping into the personal experience of quality: 

Expectation-based Sound Quality evaluation 

Daniel Västfjäll 

Department of Applied Acoustics 
Chalmers University of Technology 

daniel@ta.chalmers.se

Abstract 

This paper addresses the role of expectation for product Sound 
Quality evaluation. In two different experiments it was shown 
that expectations (induced by priming tasks or as mood) 
systematically influenced how sounds are perceived. 
Moreover, temporary influences such as mood interacted with 
more stable individual differences such as noise sensitivity. 
These findings suggest that sound quality evaluation in variant 
across people and that both research and applications needs to 
consider subjective expectations to fully understand how the 
concept of quality in constructed. 

1. Introduction 

Many psychoacoustic investigations rely on the assumption 
that sound perception is essentially invariant. This may be true 
for many sensory attributes such as loudness, perceived 
roughness etc. In contrast, it is well known that Sound Quality 
(SQ) evaluation is variant across product, people, and cultures. 
This fact complicates systematic investigations of product 
sound quality, and surprisingly little research has been 
reported on this subject.  

One of the main factors contributing to differential 
evaluations of sound quality is expectation. For a given 
product, people expect a certain sound. Expectations are 
influenced by a number of factors including previous exposure 
the similar products, brand image, brand reputation and so on. 
Some resent definitions of sound quality therefore 
acknowledge the role of expectation. For instance, Blauert and 
Jekosch [1] explicitly noted that expectations are important for 
SQ evaluation. More recently, Civille [2] reported on a 
experiment by Siewmerski and Martin that divided auditory 
evaluation in two with expectation as a dividing component 
between sensory evaluation and affective responses. The basic 
idea behind this model is that at a first stage people receive 
and treat information at a sensory level (see Figure 1). This 
level includes perception of basic psychoacoustic responses. 
The expectation “filter” modulate these responses. 
Expectations could be induced by product information, 
branding, knowledge/experience of the product, feelings 
towards the product or product category, non-auditory 
influences such as tactile and visual information etc. Sensory 
processes are fairly invariant across people and cultures, but 
the expectation component varies depending on the 
individual’s history and experience/exposure to similar 
products.  There are nevertheless ways of manipulating 
expectations in a group of potential consumers by means of 
visual design, branding, name reputation, and advertisements. 
The main contribution of this model is that affective responses
(good-bad judgments) and quality evaluations is contingent on 

both sensory evaluation and the expectation filter. So far little 
research directly addressed and assessed the role of 
expectations in SQ evaluation. 

The present research aimed at quantifying the effect of 
expectations on SQ evaluation. In doing so methods from the 
psychology of expectation were used. In Experiment 1, 32 
naïve participants made SQ ratings of two different vacuum 
cleaner sounds following a “prime” manipulation. The prime 
consisted of a series of either positive or negative statements 
about vacuum cleaner sounds. A more subtle manipulation 
was used in Experiment 2, where participants were asked to 
rate an environmental noise following a mood manipulation. 
The rationale of inducing mood is that people in a positive 
mood tend to make more positive and optimistic judgments 
than people in a negative mood do. Fourty-four participants 
were either induced to feel a mild positive or negative mood 
and then rated their reactions to a single noise. 

It was expected that both manipulations would influence 
sound quality evaluation.

Figure 1:  Schematic model of an expectation 
model of quality evaluation 

2. Experiment 1: Priming expectations 

Some research in experimental psychology suggest that 
people’s expectations can be systematically altered with 
relatively minor manipulations [3].  

In the first experiment participants read a set of words that 
contained either positive (e.g. good) or negative (e.g. bad) 
adjectives. Following this they listened to and rated one 
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vacuum cleener sound. It was expected that a subtle “priming” 
manipulation such as the adjective task would systematically 
influence quality evaluation. 

2.1. Method and Procedure 

Thirty-two undergraduates (12 male) at Göteborg University 
participated in the study (mean age: 25 years). They were 
instructed that they would participate in a “two-part study” 
that was devised by different researchers and run together for 
economic and time reasons. This cover story was used to 
avoid that participants linked the manipulation (“study 1”) 
and the dependent measure (“study 2”).  

The first “study” (the priming manipulation) was 
introduced as a word occurrence task. Participants were given 
fifteen cards that each had a Swedish word printed on them. 
They were instructed to “sort the cards according to how 
common they are in the Swedish language”. This 
manipulation would ensure that participants spent time 
looking at each card. Half of the participants (the Positive 
prime condition) were given five adjectives with positive 
connotation (see Table 1), whereas the other half were given 
five adjectives with negative connotation (negative prime 
condition). The remaining 10 adjectives were neutral (ball, 
round, table etc) and were the same for the two conditions. 
Participants were given eight minutes to complete the sorting 
task. 

POSITIVE 
PRIME

NEGATIVE 
PRIME

Good Bad 

Efficient Poor 

Strong Weak 

Beautiful Ugly 

Attractive Repulsive 

Table 1: Negative and positive adjectives 
used in the priming manipulation 

After completing the sorting task, participants were asked to 
start working on “study 2” (the dependent measure). The task 
was introduced as an experiment on auditory perception, 
where participants were going to evaluate a number of sounds 
from different home appliances. Participants listened to 
sounds replayed over computer. The target sound was a 
vacuum cleaner sound recorded binaurally in a semi-anechoic 
environments. The recording lasted for 30 seconds and 
contained some sounds made during operation of the vacuum 
cleaner. 

After listening to the sound participants rated (1) how 
pleasant the sound was, and (2) how powerful the sound was 
on unipolar 1-9 scales anchored by not at all to very much.  

Following this, participants rated an additional nine 
sounds (not reported here) and were debriefed. None of the 
participants uttered any suspicion about the two studies being 
related.   

2.2 Results and Discussion

Participants pleasantness and powerfulness ratings were 
analyzed by means of t-tests with prime condition (positive or 
negative) as between groups factor.  

For the pleasantness ratings a significant effect of prime 
condition was found, t(30) = 2.84, p<.01, where as expected 
participant receiving the positive prime considered the 
vacuum cleaner sound to be more pleasant that did 
participants in the negative prime conditions (see Figure 2). 
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Figure 2:  Pleasantness ratings of participants 
receiving positive prime (left bar) and negative 
prime (right bar). 
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Figure 3:  Ratings of Powerful of participants 
receiving positive prime (left bar) and negative 
prime (right bar). 
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Similar results were obtained for the powerful ratings, t(30) = 
3.32, p<.002, where participant receiving the positive prime 
considered the vacuum cleaner sound to be more powerful that 
did participants in the negative prime conditions (see Figure 
3). 

Taken together, these findings suggest that very subtle 
manipulations such as the word sorting manipulation may 
systematically influence expectations and quality evaluation.

3. Mood and Quality evaluation 

Even more subtle manipulations may influence quality 
evaluation. Research in the domain of social, emotion and 
personality psychology suggests that pre-existing mood states 
influences most judgmental processes [4]. 

How can current mood influence noise perception? It is 
easy to imagine that if a person is already annoyed or irritated, 
the annoyance of a sound may be greater than if the person 
would feel calm and relaxed. Research in social judgment has 
convincingly shown that happy people tend to make more 
positive evaluations of objects, products and people than 
neutral or sad participants. Conversely, sad participants make 
a more negative evaluation than do neutral or positive 
participants. Findings of mood-congruent judgment may be 
assumed to also apply also to noise perception, so that people 
negative mood state make more negative judgments of the 
noise than do positive participants. 

Another major factor contributing to individual differences 
in noise perception is noise sensitivity [5]. Noise sensitivity is 
a stable personality trait covering attitudes and reactions 
towards a wide range of environmental sounds and sound-
sources [6]. Noise sensitivity has been defined as the internal 
states (psychological or physiological) that increase the degree 
of reactivity to noise in general [7]. Noise sensitivity has been 
shown to be a major determinant of noise annoyance reactions 
[8] and by including this variable in predictive models of 
annoyance, the explained variance is significantly increased 
[7]. A recent study by Ellermeier et al. [6] showed systematic 
differences in loudness and unpleasantness evaluations 
between high and low noise sensitivity participants. 

Thus both states (current mood) and traits (noise 
sensitivity) may lead to individual differences in noise 
perception. High noise sensitivity leads to more negative 
reactions then do low noise sensitivity [7], whereas negative 
mood primarily should lead to more negative noise evaluation, 
than do positive or neutral mood.  

Moreover, Rusting [9] suggested that both moods and 
personality might play an important role in mood congruent 
judgment. It has also been suggested that trait and state 
interactions are common [9]. Ciarrochi and Forgas [10] 
showed that state anxiety decreased negativity of judgments 
among high trait anxious participants, whereas state anxiety 
increased negativity of judgments in low trait anxiety 
participants.  

The current experiment thus seeks out to study if and how 
current mood influences reactions and evaluations of every-
day sounds. In addition, one aim was to study the relationship 
between state (current mood) and trait influences (noise 
sensitivity) on judgments of noise annoyance. A theoretical 
synthesis of the findings earlier reviewed yields the following 
hypothesis. 

H1. Participants in negative mood state evaluate noise 
less favourably than do participants in a neutral or 
positive mood state. 

H2. High noise sensitivity participants react more 
negatively than do low noise sensitivity participants. 

H3. Low noise sensitive participants in negative mood 
state evaluate and react more negatively than do high 
noise sensitivity participants in a negative mood state. 

To test these predictions, 44 undergraduates either received a 
mood induction procedure to induce mild annoyance or a 
neutral affective state. Following either the annoyance or 
neutral mood induction, participants listened to a sound and 
rated the degree of annoyance (reaction) and preference 
(evaluation). 

3.1. Method and Procedure 

Forty-four undergraduates, 26 males and 18 females, at 
Chalmers and Göteborg Universities participated on voluntary 
basis. Their mean age was 27.4 years. 

Noise sensitivity was assessed using a Swedish extended 
version of the Weinstein Noise Sensitivity scale.  The scale 
comprised in total 16 items translated from the original scale 
and some additional items reflecting general attitudes towards 
noise [11]. 

Unipolar nine-step scales were used to assess noise 
annoyance as well as preference for the sound. Participants 
could indicate any number between 1 (not at all annoyed/do 
not like this sound at all) and 9 (extremely annoyed/like this 
sound extremely much). Participants were explicitly instructed 
to rate how annoyed they were, and avoid trying to rate how 
annoying the sound was. 

A one-minute binaural recording of a hand-held machine 
saw was made using a Head HMS artificial head at 44.1 kHz. 
The sound contained high frequencies and was deemed in a 
pilot experiment as sharp, irregular, unpleasant, and irritating 
and was thus considered an appropriate stimulus to elicit mild 
noise annoyance reactions. The sound was replayed using a 
portable computer connected to Nad 20 amplifier with two 
identical Yamaha Ns-10 loudspeakers. The experiments were 
performed in a classroom before lectures. 

In order to induce mild temporary affective states in a 
laboratory setting, researchers have employed a variety of 
different procedures including music, movies with emotional 
content, mental imagery, reading self-referring statements, and 
recall of autobiographical memories etc. (for a review see 
[12]). The present study aimed at inducing negative 
(annoyance/irritation) and neutral moods. Since no specific 
mood induction techniques are available to induce mild 
annoyance or irritation, the more general autobiographical 
recall procedure that previously have been shown to efficiently 
produce stable general and specific positive and negative 
mood states was used. This mood induction technique is 
frequently used in psychological research, and consists of a 
structured protocol where participants are asked to recall a 
memory from their own life where they experienced the target 
affective state [10]. Participants are asked to think about 
characteristics of the event, to write it down on paper, and to 
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think of the appraisals related to the situation producing the 
affective state.  

For the neutral mood induction the Velten procedure was 
used [12]. In this procedure participants are asked to read self-
referring statements to induce depression, elation or a neutral 
mood. In the neutral mood induction procedure, participants 
read affect-neutral statements such as “Paris is the capital of 
France”. 

3.2. Results and discussion 

First, participants in both conditions were divided on basis 
of their self-reported noise sensitivity using median split, thus 
resulting in eleven individuals with low noise sensitivity and 
eleven participants with high noise sensitivity in each mood
condition. The noise sensitivity measure had an internal 
consistency of .89 (Cronbach’s α). Annoyance and preference 
ratings were then submitted to separate analysis of variance 
(ANOVAs) with mood induction (annoyance/neutral) and 
noise sensitivity (low/high) as between-subject variables. The 
ANOVA for annoyance yielded a main effect of mood 
induction F(1, 43) = 54.62, p<.001, (M:s 7.00 and 4.63), but 
the main effect of noise sensitivity did not reach significance 
F(1, 43) = 2.36, p>.05, (M:s 5.58 and 6.10). However, the 
mood induction x noise sensitivity interaction was significant, 
F(1, 43) = 15.35, p<.001. Figure 4 display participants mean 
annoyance ratings by mood induction and noise sensitivity.  
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Figure 4:  Mean annoyance ratings for 
participants in annoyed (n = 22) or neutral (n = 
22) mood. Participants in each mood condition 
was divided in high and low noise sensitivity. 

As may be seen in Figure 4, mean annoyance ratings are 
consistently higher for participants in the annoyance mood 
induction condition. However, for this condition participant 
with high noise sensitivity is significantly less annoyed by the 
sound than low noise sensitivity participants. The reverse is 
true for the participants in the neutral condition; participants 
with high noise sensitivity are more annoyed than participants 
low in sensitivity.   

Next, participants’ preference ratings were submitted to an 
ANOVA with mood induction (annoyance/neutral) and noise 
sensitivity (low/high) as between-subject variables. The 
ANOVA for annoyance yielded a main effect of mood 

induction F(1, 43) = 19.38, p<.001, (M:s 2.25 and 3.82), but 
the main effect of noise sensitivity did not reach significance 
F(1, 43) = 0.51, p>.05, (M:s 3.16 and 2.90). However, the 
mood induction x noise sensitivity interaction was significant, 
F(1, 43) = 12.01, p<.001. Figure 5 display participants mean 
preference ratings for mood induction and noise sensitivity.  
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Figure 5:  Mean preference ratings for 
participants in annoyed (n = 22) or neutral (n = 
22) mood. Participants in each mood condition 
was divided in high and low noise sensitivity. 

As may be seen in Figure 5 mean preference ratings is higher 
for participants in the neutral mood induction condition. For 
the neutral condition the preference ratings are significantly 
different between low and high noise sensitivity participant. 
Low noise sensitivity participants exhibit a higher liking for 
the sounds than the high noise sensitivity participants. As for 
annoyance ratings, the reverse was found to be true for the 
participants in the annoyance condition; participants with high 
noise sensitivity exhibit a greater preference for the sound 
than participants low in noise sensitivity.  

The results indicated an overall effect of current mood on 
both annoyance and preference ratings. Overall, participants 
who already were annoyed (annoyance condition) rated 
themselves as more annoyed than did participants who were in 
a neutral affective state. Similarly, participants in the 
annoyance condition overall disliked the sounds more than 
participants in the neutral condition. These results thus 
suggest that current mood influences affective reactions as 
evaluations of auditory stimuli and is consistent with the 
mood-congruent judgment effect [4]. However, the present 
results also indicated that current mood had different 
influences depending on individual sensitivity to noise.  
Participants in the annoyance condition that reported being 
sensitive to noise also judged themselves as less annoyed than 
did participants low in noise sensitivity. For the neutral 
condition the reverse was true. Similarly, participants low in 
noise sensitivity receiving the annoyance mood induction 
disliked the sound more than did participants sensitive to 
noise. Again the reverse was found for the neutral condition. 
The counter-intuitive findings for the annoyance condition 
may reflect that the participants that are not noise sensitive 
generally may temporarily have a lowered threshold when 
their current mood is negative (annoyed). The difference 
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between high and low noise sensitivity in the annoyance 
condition may also be accounted for by the fact that 
participants temporarily (annoyed low noise sensitivity 
participants) but not generally (as for high noise sensitivity 
individuals) give a higher weight to their current mood. 
Individuals generally sensitive to noise may use their 
knowledge and predispositions (“I’m sensitive to noise in 
general”) when judging and reacting to the noise. However, 
individuals with low noise sensitivity do not hold these 
dispositions and must therefore use something else as a frame 
of reference: their current mood (“right now, I’m annoyed”). 
The results seem to indicate that noise sensitive participants 
may primarily have used their noise sensitivity as a basis of 
evaluation, while low noise sensitive participants may 
primarily have used their current mood as a frame of 
reference.  

4. Discussion and Conclusions 

The two experiments reported in this paper suggest that it is 
possible to systematically manipulate quality evaluation by 
means of relatively subtle manipulations that influence 
judgment processes. It may be discussed if these 
manipulations actually tap into expectations or if they 
influence some other aspect of the intricate system of 
components that together make up an overall quality 
evaluation. Admittingly, these manipulations are somewhat 
indirect and it seems possible to more directly assess the role 
of expectation in SQ evaluation. One future possibility may be 
to assess individual differences in product expectations by 
means of questionnaires.  

The methods used in the present research however bear 
strong resemblance to many of the methods used in advertising 
where products are displayed with positive adjectives (New!, 
High Performance!, etc) and the environment (the store) is 
designed to induce positive feelings (bright colors, music 
playing etc.).  

The present research is one of the first studies to show that 
expectation-based judgments are a major component of quality 
evaluation. More research needs to be directed to this issue to 
fully understand the interplay between sensory evaluation, 
expectation, and quality. An interesting possibility that the 
present research pointed at is that relatively stable individual 
difference factors (e.g. noise sensitivity) may interact with 
temporary states (e.g. mood) and jointly determine the overall 
evaluation of a target sounds. Thus, it seems equally important 
for a successful design process to incorporate user 
characteristics (in terms of target groups), as it is to define 
auditory, tactile, and visual design criteria. Including such 
criteria may be a first step towards development of efficient 
intelligent products that meet the requirements of both a user 
group and the specific individual. 
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