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ABSTRACT

An experimental study examined whether the effects of
aesthetic appeal on usability test outcomes are moderated
by usage domain. The aesthetic appeal of a cell phone was
experimentally manipulated in both home- and work-based
usage domains. The two usage domains were modeled in a
usability laboratory. 60 participants completed a series of
typical cell phone user tasks. Dependent measures such as
performance, perceived usability, and emotion were taken.
The results showed that aesthetic appeal had a positive
effect on perceived usability but a negative effect on
performance. The effects of aesthetic appeal on usability
test outcomes were not moderated by usage domain. The
results of this study imply that it may be sufficient to test
dual-domain products in only one of their usage domains.
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H.1.2
INTRODUCTION
Aesthetics in product design

The role of aesthetics in the design of interactive products
has not only attracted increasing interest in the product
design community, but also in the field of human factors
and ergonomics [27,60]. This is reflected in an increasing
number of empirical studies that have investigated the
influence of aesthetically pleasing designs on outcome
variables such as perceived usability, performance and
emotion. The findings of these studies showed aesthetics
had a positive influence on perceived usability [e.g.
4,23,30,41,43,47,48,49,51]. Although there is some work
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that did not report such effects [e.g. 54,56,58], most studies
having investigated aesthetics and usability found that users
rate usability of an appliance higher when the design is
more aesthetically pleasing. Even when appliances had
exactly the same inherent usability, users still perceived the
more aesthetically pleasing appliance as having a higher
usability. To explain this intriguing observation, the halo
effect has been proposed as an underlying mechanism.
Aesthetics, as a predominant (and mainly visual) feature,
influences the perception of other less prominent features of
the product such as inherent usability [52]. The ”what is
beautiful is good” stereotype, known from the field of
social psychology [13] also provides explanation to this
phenomenon. Recent studies addressing the link between
perceived attractiveness and perceived usability claim that a
general evaluation of the product (‘goodness’) might acts as
moderating factor between perceived attractiveness and
perceived usability [16,57]. Other work however put
forward different moderators (e.g. affect, [49]) and there is
currently no set of influencing factors upon which there is
general agreement.
In addition to the relationship between aesthetic appeal and
perceived usability, some studies also examined the effect
of aesthetics on user performance. The findings are
however highly inconsistent. To our knowledge, there are
two studies that found a performance decrease when users
operated aesthetically pleasing products [2,41], while two
other studies revealed an increase in performance [29,44].
Finally, in several other studies aesthetic appeal was
unrelated to performance [7,15,49,52]. To explain these
conflicting findings, it has been postulated that there may
be two opposing effects on performance [44]. Performance
may decrease because of the occurrence of a ”prolongation
of joyful experience”-effect, that is, users enjoy the
aesthetically pleasing design of the appliance and therefore
wish to increase the time of operating the product, thus
resulting in longer task completion times. On the other
hand, performance may improve because of an ”increased
motivation”-effect. Based on Norman's 'positive affect
mediation model' [32], it can be assumed that user
interaction with an aesthetically appealing device is
mediated by positive affect and may have a positive effect
on user performance. Furthermore, it may even put the user
in a state of “flow” [10], which may result in shorter task

completion times. Currently, it is not clear under what
circumstances either effect occurs but contextual factors
such as work- or leisure-based usage may have a
moderating function. However, no direct empirical
comparison between these usage contexts has yet been
made to test this assumption.
While perceived usability and, to a somewhat lesser extent,
performance were the principal outcome measures in this
research area, emotion was measured only in a small
number of studies. This is rather astonishing considering
the fact that different models and theories of aesthetic
design and evaluation regard affect as being a central aspect
in the process of aesthetic perception [25,32]. Furthermore,
some empirical work in the domain of human factors and
ergonomics has indicated that emotions might be an
important mediator or moderator for the interplay of design
aesthetics and outcome variables of usability tests, such as
perceived usability and performance [e.g. 33,49]. Overall,
emotion as an outcome measure has gained in importance
in the field of consumer ergonomics, which is demonstrated
by the introduction of concepts such as fun, pleasure and
joy into the research literature [20,32,61]. This indicates
that the impact of using technology needs to be measured at
multiple levels, including the users’ emotional response as
an important aspect of user experience, as it is suggested by
ISO standards (ISO 9241-210). An increasing number of
publications have already addressed the issue of emotion in
the design of interactive consumer products [e.g. 5,19].
Concerning the impact of product aesthetics, there have
been several studies that measured user emotions. While
some studies did not find a relationship between the two
concepts [e.g. 46], other work showed that emotions were
more positively affected by the operation of more
aesthetically appealing products [29,41,47,49]. All this
work suggests that emotion needs to be considered as an
important aspect of product design and should be measured
in usability testing.
When reviewing the research literature on aesthetics, some
conceptual confusion surrounding the term aesthetics is
noticeable. Apart from aesthetics, there are several other
terms that denote exterior properties of a product-like
appearance and attractiveness [e.g. 6,18]. These terms are
not consistently employed across research fields. For
example, some authors employed the term aesthetics when
referring to a user’s response to the appearance of the
product [9,55]. Other authors distinguish between different
forms of aesthetics such as expressive and classical
aesthetics [24]. Expressive aesthetics is characterized by
original and creative design. In contrast, classical aesthetics
represents a more traditional form of design with
orderliness and clarity as important elements. This also
includes the use of harmonious colors and symmetric
patterns [31,34]. To avoid conceptual confusion, in the
present study the term aesthetics is used to refer to the
objective exterior properties of the product, while the term
attractiveness is employed when the user’s subjective

response to these properties is concerned (i.e. measuring
user perception of the product).
Usage domain

The context in which a product is used is expected to
influence the way it is operated and perceived [3,28]. While
there are many aspects in which the context may differ (e.g.
presence of co-users or observers, testing in lab or field), of
particular relevance appears to be the so-called usage
domain. This refers to a classification of product use
according to location (e.g. work, domestic and public
domain) or according to the primary activity (e.g. work,
leisure). While the work environment is undoubtedly the
domain that has most frequently been the subject of
ergonomic research, other domains have also benefited
from such research efforts, partly fuelled by the increasing
complexity of technical systems in non-work domains.
Examples for research in the design of products for the
domestic domain are central heating systems [40] and
washing machines [36]. In the public domain, automated
teller machines [52] and ticket vending machines [8]
represent examples of products that have been examined.
Finally, a portable digital audio player [49] represents
products that belong to the leisure domain.
Usability requirements may differ as a function of these
domains. In contrast to work environments, non-work
domains are more restricted with regard to the possibilities
of modifying user behavior [40]. At work, humans are
typically not only selected for their competencies in
operating a device, but they also receive training, and they
are often given feedback about their performance. By using
these measures, deficiencies in the usability of a device may
be compensated to some extent. This is in contrast to nonwork domains, where such measures are usually not
available. In a similar vein, user expectations with regard to
aesthetics may also be different between the domains
concerned. This may be related to the fact that, unlike work
environments, users in the leisure domain often own the
product they operate. Some of the interactive consumer
products owned by users also convey a message of prestige
and status (e.g. the brand of a cell phone [11,35]), that is,
product features that are unrelated to usability may have an
influence on usability variables (e.g. aesthetic design
features, price, product value, and life style associated with
a product [45]). This may suggest a higher significance of
such factors in the leisure domain than at work, where
efficiency and performance appear to play a dominant role.
Indeed, there is evidence that humans experience work and
leisure activities in fundamentally different ways [50]. The
former is associated with attributes such as performance,
goal orientation and external rewards while for the latter
intrinsic satisfaction, relaxation and aesthetic appreciation
represent important issues. A study by Rheinberg et al. [38]
also pointed out the differences between the two domains.
At work, individuals experience lower levels of happiness
and satisfaction but, at the same time, higher levels of flow
(i.e. being fully immersed in an activity) than during leisure

activities. These differences were attributed to the strong
goal orientation of work-related activities.
Some interactive consumer products may be used in several
domains. For example, a telephone can be employed for
work purposes in an office or at home in a leisure context.
These products may be termed dual-domain products.
Using the same product in different domains raises the
question of whether the influence of the domain is of such
significance that it may affect the outcomes of a usability
test. Put differently, would it make a difference whether the
product was tested in an office environment or at home? To
answer this question an empirical study is needed that
allows for a direct comparison of the effects of operating
such a dual-domain product in each domain by using
equivalent usage scenarios.
The present study

Based on our literature review on aesthetics and usage
domain, the study addressed a number of research
questions. (a) To what extent is the well-established
positive effect of aesthetics on perceived usability domainspecific? (b) To what extent can the inconsistent pattern of
findings with regard to the impact of aesthetics on
performance (there is evidence for positive as well as
negative effects) be explained by specific domain
characteristics? (c). Is there a need to test dual-domain
products separately in each domain?
The research questions are examined by comparing two
appliances that are different in their aesthetic appeal but are
identical in all technical features, which means that
objective (or inherent) usability is the same for both. Each
appliance is tested in two usage domains (work vs. leisure).
A cell phone was chosen as the product to be tested since
for this type of product not only functionality and usability
are relevant but also aesthetic properties. Furthermore, the
cell phone represents an excellent dual-domain product.
The research questions were addressed in an experimental
study that manipulated two independent variables: aesthetic
appeal (high vs. low) and usage domain (work vs. leisure).
Using a device that was manipulated in terms of its
aesthetic appeal, users carried out a number of typical tasks
of cell phone usage. Half of the users completed these tasks
in an office context while the other half did so in a leisure
context. Perceived usability and performance were taken as
primary measures in the experiment, due to their
prominence in the literature review. Finally, the emotional
response was measured.
The following predictions were made: (a) The aesthetically
appealing appliance will result in higher perceived usability
and more positive emotion than the aesthetically less
pleasing one. (b) This effect will be stronger in the leisure
domain than in the work domain, resulting in a significant
interaction between the two independent factors. (c)
Aesthetically appealing appliances will lead to increased
performance in the work domain (increased motivation) but
will decrease performance in the leisure domain

(”prolongation of joyful experience”-effect)
aesthetically less pleasing appliances.

than

METHOD
Participants

Sixty participants (68.3% female) took part in the
experiment, with their ages ranging from 19 to 43 years (M
= 25.9 yrs). They were students and research assistants. All
participants were regular users of a cell phone but none of
them owned the specific device to be used in the
experiment or had employed it previously. They were not
paid for their participation but six book vouchers of CHF 20
each (approximately $ 20) were given out to participants in
a draw.
Experimental design

A 2 x 2 between-participants design was used, with
aesthetic appeal of the product (high vs. low) and usage
domain (work vs. leisure) as independent variables.
Participants were randomly assigned to one of the four
experimental conditions. Half of the participants used their
respective phones in a simulated work context whereas the
other half carried out the tasks in a simulated leisure
context. Usage domain was manipulated by using different
set-ups of the laboratory environment and different task
instructions. The task instruction either described a leisure
or a work domain (c.f. experimental task section below).
Both groups were tested in a usability laboratory.In the
work set-up, a personal computer, a desk and stationery
were placed in the lab. In the leisure set-up, none of these
items were present, but the lab was equipped with a TV-set,
a table, a sofa, pictures, books and a plant, instead.
Measures and instruments
Perceived usability

A German version of the Post-Study System Usability
Questionnaire (PSSUQ [26]) was administered. This
translated version has already been used in several
experiments [e.g. 42,44]. The PSSUQ was originally
developed for the evaluation of computer software. It
consists of 19 items which are assigned to three subscales:
system usefulness (8 items; e.g. ‘It was easy to learn to use
this system.‘), information quality (7 items; e.g. ‘The
information provided by the system was clear.‘), interface
quality (3 items; e.g. ‘I liked using the interface of this
system.‘), and an additional item that is not assigned to any
of the subscales (‘Overall, I am satisfied with this system.‘).
For the purpose of the present study, the term ‘system‘ was
replaced by ‘cell phone‘ to make the items sound more
relevant to the intended application area. The original
version of the PSSUQ has very good psychometric
properties (Cronbach’s  = 0.97 for the overall scale and
for the three subscales: system usefulness:  = 0.96,
information quality:  = 0.91, interface quality:  = 0.91
[26]). In the present study, the translated and modified scale
had the following alpha coefficients: overall scale ( =

0.93), system usefulness ( = 0.92), information quality (
= 0.88), and interface quality ( = 0.70).
User performance

User performance was determined by measuring three
parameters. (a) Task completion rate (%) was measured by
calculating the percentage of users that successfully
completed each task. (b) Task completion time (s) referred
to the time users needed to accomplish each task. (c)
Efficiency of user-product interaction refers to the number
of commands that users entered to complete each task.
User emotion

A well-established questionnaire, PANAS (Positive Affect
and Negative Affect Schedule), was used for measuring
user emotion [59]. A German translation of this instrument
is also available [22]. The instrument comprises 20 items,
describing different positive and negative affective states
with 10 items, respectively (e.g. active, excited, irritated,
anxious). The intensity of each affective state is rated on a
5-point Likert scale (very slightly or not at all, a little,
moderately, quite a bit, extremely). The psychometric
properties of the German version of the PANAS are good
(Cronbach’s  was .84 for NA and .85 for PA [22]).
Materials

A cell phone from Sony Ericsson (c702i) was chosen for
the study. The model was rather new on the market when
the study was carried out, ensuring that the appliance was
likely to be unknown to prospective participants. The
exterior surface of the cell phone was manipulated to create
an aesthetically appealing and an aesthetically unappealing
version of the same appliance (see Fig. 1). Based on
previous work on aesthetics [24,31,34,37], the manipulation
of the unappealing device was mainly achieved by using
asymmetrical and unclear patterns and less appealing color
combinations. The color of the plastic casing of the cell
phone was changed to the color combination yellow, green
and black for the aesthetically unappealing phone and into
black for the appealing one. In both cases, spray guns were
used for changing the color. The manipulation of aesthetics
was limited to the exterior surface of the appliance to
ensure that the objective usability of the appliance would
not be affected in any way (e.g. changing menu colors
might be problematic since it may not only affect
attractiveness but also readability).
Experimental tasks

The participants were asked to complete five tasks with the
cell phones provided. All of them represented typical tasks
for using this appliance. The wording of the tasks differed
slightly as a function of the experimental condition of usage
domain. The following five tasks were given to
participants:

a)

b)

Fig 1. Two versions of the cell phone: (a) aesthetically
appealing and (b) aesthetically unappealing
(a) Make a phone call to …
(b) Send a text message to … saying that you are going to
be late for the meeting.
(c) Change the date for a meeting with … in the calendar of
your mobile.
(d) You received an email from ..., containing his new
phone number. Please save the phone number in the phone
book of your mobile.
(e) Please save the phone number of … as a short cut in the
phone book of your mobile.
In the work domain, ”Professor Smith from your university
department” was added to the task instruction (i.e. the
complete task instruction read ‘Make a phone call to
Professor Smith from your university department!‘). In the
leisure domain, ”your friend Patricia” was added.
Procedure

After welcoming the participants in the usability laboratory
of the University of Fribourg, they were briefly informed
about the purpose of the experiment. They were told that
they would take part in a usability evaluation of a cell
phone. Participants were asked whether they had had any
previous experience with the cell phone to be used in the
present study. If this had been the case, the participant
concerned would have been excluded from the experiment.
Participants were then told that they would need to
complete five tasks with a cell phone which would enable
them to provide feedback about the usability of the
appliance. It was emphasized that the usability test aimed to
evaluate the cell phone and not the technical competence of
the user. Participants were also told that the experiment
would take about 40 min to complete.

Participants were randomly assigned to one of the four
experimental conditions.
After having been informed about the purpose and the
procedure of the experiment, participants completed the
PANAS to obtain a pre-test measure of emotion. The cell
phone was then presented to the participants for the first
time, permitting them to carry out a visual inspection of the
appliance. Following the presentation of the appliance to be
tested, participants were asked to complete two one-item
scales measuring perceived usability and perceived
attractiveness.
To strengthen the effectiveness of manipulating the usage
domain, prior to receiving instructions, participants were
requested to immerse mentally into their respective usage
domain. This was achieved by asking them to think about
some recent events at work or during their leisure time,
respectively. After having been in this domain-specific
immersion for about 30 s, participants received the
instructions according to their experimental condition. (a)
For the work domain, it read: ”You have just started your
new job as a research assistant at this university. You are
looking forward to your new job and to the possibility of
working independently. You are still on your probation
period and want to do an excellent job to make a good
impression with your boss. Since you have a lot of things to
organize in your job, your employer has supplied you with
this cell phone (investigator shows it to participant)”. (b)
For the leisure domain, it read: “You have just finished
your last university class, with the vacation beginning soon.
Now you can enjoy a wonderful evening with your friends,
have a meal in a restaurant first before going to the movies.
You usually communicate with your friends using a cell
phone. You have just bought this cell phone (investigator
shows it to participant) because your old one is broken.”
The instruction was read out to participants as well as
provided to them in a written version. Participants then
completed the five tasks, which were presented to them
orally by the investigator as well as in written form. After
task completion, participants filled out the PANAS for the
second time, followed by the PSSUQ. At the end of the
experimental session, participants were debriefed and given
the opportunity to provide feedback to the investigator
about the testing procedure.
Pilot study, manipulation check and data analysis

In a pilot study comprising 10 participants (age: 23 - 65
yrs), the aesthetic appeal of the two appliances was
evaluated by asking the participants to rate the
attractiveness of both designs on a 10-point Likert scale
(aesthetically appealing vs. aesthetically not appealing).
Please note that the participants of the pilot study did not
take part in the main study. The aesthetically pleasing
design was clearly perceived as more attractive than the
aesthetically less pleasing alternative (M = 7.0, SD = 1.15
vs. M = 2.0, SD = 0.81; t = 12.6, df = 9, p < .001).

In the main study, a manipulation check was used to
examine whether the results of the pilot study could be
replicated in a between-subjects design, this time using a 7point Likert scale to make the scale consistent with the
PSSUQ response format employed in the study. The
findings confirmed that there was a significant difference in
the aesthetic appeal of the two devices (Maesthetic = 3.04,
Munaesthetic = 2.33; t = 2.10, df = 53, p < .05).
To check whether the participants assigned to the work
domain condition experienced the lab setting differently
from the participants in the leisure domain condition, a 100mm visual analogue scale was used to measure the
effectiveness of this experimental manipulation. The item
was worded “Please indicate whether you experienced the
situation in the laboratory as work-like or leisure-like.”,
with the labels at each end of the scale being: work-related
and leisure-related. It was confirmed that the two usage
domains were perceived differently in the expected
direction (Mwork = 52.0, SD = 28.7; Mleisure = 26.6, SD =
17.4; t = 4.12, df = 58, p < .001).
A two-factorial analysis of variance was carried out on all
variables. For emotion, a baseline measure (taken prior to
task completion) was used as a covariate. For all analyses,
the alpha level was set to 5%.
RESULTS
Perceived usability

The analysis revealed a main effect of aesthetic appeal in
the predicted direction, with participants rating the usability
of the aesthetically pleasing phone higher than the
unpleasing one (see Tab. 1). This difference was
statistically significant (F = 5.39, df = 1, 56, p < .05; η2partial
= .081). Interestingly, the positive effect of aesthetic appeal
was equally large for the work domain as it was for the
leisure domain, which was confirmed by the absence of a
significant interaction between the two independent factors
(F < 1). There was also no main effect of context (F < 1).
User performance

Task completion rate. The data of this parameter showed
that most participants (82.0%) successfully completed the
experimental tasks. The means for this parameter may be
found in Table 1. Examining the effects of the independent
variable revealed no significant effects (aesthetics: F < 1;
usage context: F = 1.45, df = 1, 56, p > .05; η2partial = .025;
interaction: F < 1).
Task completion time. The results show that this
performance parameter was not affected by any of the
independent variables (see Table 1). This was confirmed by
the results of the statistical analysis, which all revealed the
absence of any significant effects: aesthetics: F = 1.94, df =
1, 55, p >.05; η2partial = .034; usage context: F < 1;
interaction: F < 1.
Efficiency of user-product interaction. This efficiency
measure refers to the number of commands entered by the

user to complete the tasks. The results show that task
completion was less efficient when an aesthetically pleasing
phone was used than an aesthetically displeasing one (see
Table 1). This difference was statistically significant (F =
4.74, df = 1, 51, p < .05; η2partial = .085). No difference
between usage contexts was observed (F = 1.31, df = 1, 51,
p > .05; η2partial = .025) and no interaction emerged (F < 1).
Emotion

The data of positive and negative emotion were analyzed
separately, using a two-factorial model of analysis of
covariance with aesthetic appeal and usage domain as the
independent factors and the baseline measure of emotion
(i.e. taken prior to task completion) as covariate. A
descriptive analysis showed that the score was higher for
positive affect (M = 3.23) than for negative affect (M =
1.25) at both measurement points. The analysis also
revealed that operating the cell phone increased positive
affect (Mpre = 3.17¸ Mpost = 3.29) and reduced negative
affect (Mpre = 1.29¸ Mpost = 1.20). Both changes were found
to be significant (positive affect: F = 6.60, df = 1, 55, p <
.05; η2partial = .105; negative affect: F = 6.16, df = 1, 55, p <
.05; η2partial = .099). Aesthetic appeal and usage domain did
not show any significant main effects and no interaction,
neither for positive nor for negative affect. The covariate
‘baseline measure’ was highly related to measures of
emotion taken after task completion (positive affect: F =
87.34, df = 1, 55, p < .001; η2partial = .61; negative affect: F
= 57.10, df = 1, 55, p < .001; η2partial = .51). The data for
positive and negative affect are presented in Table 1 (only
the post-test data are presented since the pre-test data
showed the same pattern). An additional analysis was
carried out, examining each of the 20 emotions measured

Perceived usability (1 – 7)*
Work
Leisure
Task completion rate (%)
Work
Leisure
Task completion time (s)
Work
Leisure
Efficiency index*
Work
Leisure
Emotion (post test): positive (1 – 5)
Work
Leisure
Emotion (post test): negative (1 – 5)
Work
Leisure

by PANAS separately. However, none of them was found
to be influenced by aesthetic appeal or usage domain.
Correlational analysis of data

In order to facilitate interpretation and comparison of
outcomes of usability evaluations, Hornbaek and Law [20]
suggest that usability studies should report correlations
between measures collected. Analysis of data indicate
correlations of perceived usability with attractiveness (r(54)
= .57, p < .001), task completion time (r(54) = -.47, p <
.001) and task efficiency (r(54) = .53, p < .001).
Furthermore, negative emotions decreased with a higher
task completion rate (r(54) = -.29, p = .036) and increased
task efficiency (r(54) = -.31, p = .023). No other
correlations reached significance.
DISCUSSION

The present study has revealed three major findings. First,
the results have confirmed the well-established effect of
aesthetics on perceived usability. Second, with regard to
performance-related effects, there was evidence for a
negative impact of the aesthetically pleasing design on one
performance measure. Third, there was a general absence of
domain-specific effects, with little difference emerging
between work and leisure domains.
The present study has again confirmed the positive effects
of an aesthetically appealing design on user perception of
product usability. Given the considerable number of
previous studies that have reported similar effects [e.g.
51,52], the finding has to be considered very robust. The
robustness of this effect is supported by the absence of an
influence of usage domain, indicating that even in
performance-oriented domains such as work an influence of
aesthetics may be observed.

High aesthetic appeal
Means (SD)

Low aesthetic appeal
Means (SD)

Overall
Means (SD)

3.71 (1.36)
3.42 (1.04)

2.93 (1.00)
2.96 (0.61)

3.32 (1.24)
3.19 (0.87)

80.0 (22.7)
89.3 (12.8)

77.3 (22.5)
81.3 (25.6)

78.7 (22.2)
85.3 (20.3)

405.1 (219.9)
400.1 (221.1)

343.2 (163.0)
324.2 (138.7)

374.1 (192.8)
363.4 (186.7)

281.5 (106.5)
272.1 (100.8)

245.3 (104.5)
195.5 (63.4)

264.1 (105.1)
236.5 (92.6)

3.38 (.50)
3.27 (.56)

3.33 (.63)
3.15 (.55)

3.36 (.56)
3.22 (.55)

1.14 (.18)
1.26 (.35)

1.19 (.19)
1.21 (.21)

1.17 (.18)
1.23 (.28)

Table 1. Perceived usability, performance parameters and emotion as a function of aesthetic appeal and usage domain (significant
effects of aesthetics are marked with an asterisk)

This suggests that the occurrence of the “what is beautiful is
good” - stereotype [13,16,57] can also be extended to the
work domain. This undue influence of aesthetics on
outcome variables other than those measuring aesthetic
appeal has important repercussions for the evaluation of
product usability. It may lead to an overestimate of
perceived usability if the product enjoys an aesthetically
pleasing design. This may be undesirable for a designer
who wishes to distinguish between inherent usability and
aesthetical properties even if the latter is clearly a part of
the wider concept of user experience [cf. 14].
While the pattern is highly consistent with regard to
perceived usability, this is not the case for performancerelated effects. The inconsistency of results is not only
related to the question of whether aesthetically pleasing
designs cause an increase or decrease in performance but
also to what kinds of performance measures are affected.
The present work adds another study to the small body of
research [2,41], which found a decrease in performance for
aesthetically pleasing designs compared to displeasing
ones, amounting now to three studies [2,41 and the present
one]. However, the decrease in performance was only
observed for one of the measures while for the other two
measures no such effect was recorded. This suggests that
this study not only added to the body of research that found
a decrease but also provided support in a way for the other
body of research, which found no such effect of aesthetics.
This indicates that inconsistencies found in the literature
could even be illustrated within the present study. Overall,
the inconsistencies in the results across studies suggest the
presence of several moderating or mediating factors, which
have not yet been identified. However, the findings of this
study indicate that usage domain does not represent an
important moderator or mediator variable for the link
between aesthetics and user performance. However, other
variables may still be entertained as possible moderators,
such as gender [53] and user age [44]. Further empirical
research, ideally in the form of field studies conducted in
real work and leisure environments, is therefore needed to
determine whether these factors actually have a moderating
function.
Analyzing the effects of the independent variables on
emotion revealed that operating the appliance was
considered to be a positive experience by participants, as
shown by reported increases in positive affect as well as
decreases in negative affect after product usage. However,
the interpretation of this result is difficult because no
control condition with a different task was used in this
study. The change in emotion after task completion was not
moderated by usage domain or aesthetic appeal, as
demonstrated by the non-significance of all interactions.
This raises two points. First, the leisure domain may not
amplify the emotional experience more strongly than a
work domain, even if there were deliberations by some
authors that happiness and satisfaction are more closely
associated with leisure [e.g. 38]. Second, no impact of

aesthetic appeal on emotion was observed in the present
study, though some previous work on the impact of
aesthetics suggested that aesthetically pleasing designs also
resulted in more positive emotions [33,41,49]. However,
emotions as a consequence of product use may be
influenced by several factors, such as inherent usability,
ease of use, social prestige and aesthetics [12,39,49,54].
These factors appear to differ in the size of their impact. For
example, Thüring and Mahlke [49] showed that both,
inherent usability and visual aesthetics, have an influence
on user emotions but the effect of aesthetics on user
emotion was rather small compared to inherent usability. In
contrast, other work showed that user emotions were solely
influenced by inherent usability and not by visual aesthetics
[54]. Overall, this suggests that the relationship between
aesthetics and emotion may be of a rather complex nature,
in that sense displaying some similarity to the complex
relationship between aesthetics and performance.
Although there was some evidence in previous work that
suggested differences in perception and behavior between
the two usage domains work and leisure, no such
differences were found in the present study. The absence of
such a difference may be due to several factors. Generally,
the distinction between work and leisure has been
considered a difficult one [1,17]. This is because different
users perceive the same domain in different ways. Cautious
evidence in support of this interpretation was found in the
present study, indicated by the considerable variance in user
ratings of the scale measuring the user’s perception of the
lab environment as work-like or leisure-like. This suggests
that not all users perceived the work domain as workrelated and the leisure domain as leisure-related.
Furthermore, it emerged that participants rated the work
domain just above the middle of the 100-point scale (M =
52.0) while the leisure domain received a rating much
closer to the expected scale end (M = 26.6). This suggests
that the leisure domain was experienced more intensely
than the work domain. Participants might have found it
easier to immerse into the leisure context because of the
closer experience with the situations described in the task
instructions (all of them had already sent a text message to
a friend to cancel a meeting but few had already sent out
such a message to a university professor). Overall, it shows
that the impact of usage domain may be smaller than
expected on the basis of the small body of literature. With
the current study making the first direct empirical
comparison between work and leisure domains, we believe
that there is a need for more empirical work, making
comparisons between the two domains in similar ways, in
order to determine with more confidence the influence of
the usage domain in usability evaluation.
CONCLUSION

The present study has revealed three major implications for
designers. First, the influence of aesthetics on perceived
usability is highly robust, extending to several usage
domains. It implies that even for systems mainly used in

work settings, it is worth trying hard to make interactive
products aesthetically pleasing if one wishes to obtain high
usability ratings. Conversely, designers need to be aware
that for work systems too, there may be a risk to
overestimate the usability of a product if relying only on
subjective measures of a highly appealing product. Second,
it may be sufficient to test dual-domain products only in
one domain since there were no main effects of domain and
no interactions with aesthetics. However, designers need to
ensure that the tasks chosen are not only meaningful to the
domain to be tested but also relevant to the domain not
selected for testing (i.e. the tasks need to be representative
for both domains). Third, findings of this study indicate that
efficiency of task completion may decrease when a highly
aesthetical product is used. Although this effect is in
contrast to findings of other studies, it indicates that design
aesthetics may not only influence subjective measures of
usability tests but may also have a significant impact on
(objective) measures of user behavior.
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