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Abstract 
The way we experience and evaluate interactive prod-
ucts develops over time. An exploratory study aimed at 
understanding how users form evaluative judgments 
during the first experiences with a product as well as 
after four weeks of use. Goodness, an evaluative judg-
ment related to the overall satisfaction with the prod-
uct, was largely formed on the basis of pragmatic as-
pects (i.e. utility and usability) during the first experi-
ences; after four weeks of use identification (i.e. what 
the products expresses about its owner) became a 
dominant aspect of how good a product is. Surprisingly, 
beauty judgments were largely affected by stimulation 
(e.g. novelty) during the first experiences. Over time 
stimulation lost its power to make the product beautiful 
in the users’ eyes.  

ACM Classification Keywords 
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Introduction 
With the advent of user experience, a number of quali-
ties that go beyond the instrumental aspects of product 
use have been introduced. Nowadays, it seems widely 
accepted that a product needs not only be useful and 
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usable (i.e., pragmatic), but also stimulating, beautiful 
and pleasurable (i.e., hedonic). 

A question closely related to the introduction of hedonic 
quality to complement pragmatic quality is their rela-
tive importance [2]. Jordan suggested a fixed hierarchi-
cal structure of qualities that contribute to positive ex-
perience [5] (figure 1). According to this, a product has 
to provide useful and usable functionality before he-
donic aspects, such as beauty and stimulation, can take 
effect. 

In contrast to Jordan, we assume the importance of 
these different qualities to vary with  several contextual 
factors (figure 2).   

First, individual differences (e.g. human values [13]) 
will moderate the importance individuals attach to dif-
ferent qualities of an interactive product [7, 1]; while 
some might prefer playful and stimulating products, 
others might value simplicity and austerity in products. 
Second, the type of the product will matter [6]; while a 
playful interaction might be crucial for the success of a 
computer game, the same quality might be perceived 
as inadequate for professional software. Third, even for 
the same product, the way we use it will differ across 
situations and this will impact the importance we attach 
to different qualities [4]; the same mobile phone could 
be used for exploring the available ring tones or to 
make an emergency call. All these factors, the individ-
ual, the product and the situation will modify the im-
portance of the qualities for a satisfying experience 
with an interactive product. In this view, Jordan’s [5] 
hierarchy of consumer needs could be seen as a par-
ticular, context-dependent prioritization of needs [2]. 

An aspect mostly overlooked so far is the systematic 
change of experience over time. As we use a product, 
our perception of the qualities of the product will 
change [14]. For example, we get used to it, which 
eventually changes our perception of its usability; at 
the same time it excites us much less than in our first 
moments with it. Even more interestingly, at different 
phases of use we will evidently attach different weights 
to different qualities. In our first interactions with a 
product we may focus on its usability and the stimula-
tion that it provides to us. After we use it for some 
time, we might become less concerned about its usabil-
ity, and other aspects of the product such as novel 
functionality or communication of a favorable identity 
to others  become more important. 

Beauty, goodness and time 
Hassenzahl [3] suggested two distinct overall evalua-
tive judgments of the quality of interactive products: 
beauty and goodness. He found goodness to be af-
fected primarily by pragmatic aspects (i.e. utility and 
usability). On the contrary he found beauty to be a 
rather social aspect, largely affected by a construct he 
termed identification (i.e. the product’s ability to ad-
dress the need of expressing one’s self through objects 
one owns). Surprisingly, stimulation (i.e. the product’s 
ability to address the human need of stimulation, nov-
elty and challenge) did not seem to have a significant 
effect on either overall evaluative judgment [3, 10]. 
While goodness was affected by experience, with utility 
gaining importance after the first interaction, beauty 
was not affected by this initial usage experience.  

In Hassenzahl’s study however, users’ experience with 
the products was limited to short interaction episodes, 
where users were asked to carry out a number of pre-

 
Figure 1 Jordan’s [5] fixed hierarchy 
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defined tasks. Our interest here was to explore how the 
user experience and the subsequent evaluative judg-
ments develop over a longer period of time, and in less 
controlled circumstances.  

The present study 
A total of ten individuals (four female) participated in a 
four weeks study of an Interactive TV set-top box 
(STB). They all responded to an invitation that was 
placed on the website of a multinational consumer elec-
tronics company. Their age varied from 22 to 35 years 
(mean 26y). Their likelihood to recommend the brand 
ranged from 3 to 9 on a 10-point scale (mean 7.8, std. 
2.3). Participants were classified to respective market 
segments based on demographic information. A bias 
towards innovator consumers was observed, as it was 
expected. The study focused on a particular part of the 
set-top box, uWand. uWand is a novel pointing device 
for interactive TV contexts. It uses led technology to 
identify where the user points at within the content that 
appears on the TV.  

During the four week testing period participants were 
asked to rate uWand at two different times, during the 
first week of use as well as at the end of the 4th week. 
The AttracDiff 2 questionnaire [3] was employed for the 
assessment of three distinct aspects of the quality of 
interactive products: pragmatics (e.g. simple, practical, 
clear), stimulation (e.g. innovative, exciting, new) and 
identification (e.g. inclusive, classy, presentable). Each 
quality aspect is measured with seven bi-polar attrib-
utes, employed in semantic differential scales. Beauty 
and goodness were measured with single items (taken 
from AttracDiffs appeal construct). Both are evaluative 
judgments with Goodness focusing on the complete 
product, while Beauty is rather restricted to visual fea-

tures. Note that for evaluative, high level summary 
judgments single item measurements are appropriate 
and commonly used (e.g., to measure subjective well-
being).  

Results 
Since we were interested in a detailed picture of the 
relationship between product attributes, we decided to 
analyze every attribute (in Table 1) separately. The 
distance Dij = 1 - |Rij| between the individual attributes 
i and j was derived from the correlation Rij between the 
ratings on the two attributes. The obtained distances 
were subsequently visualized in three dimensions 
(Stress value S=0.19 1st week; S=0.15 4th week) using 
the Multidimensional Scaling tool XGms [11]. Hierarchi-
cal clustering (with minimum variance) was applied to 
the predicted distances in the three-dimensional space. 
Figure 3 illustrates a 2D projection of the 3-dimensional 
visualization of the distances between the quality at-
tributes. The obtained clusters are denoted by the con-
necting lines. The left figure reflects the users’ ratings 
during the first week of use while the right figure re-
flects the users’ ratings after four weeks of use. All in 
all, clusters derived from the measurement in the first 
week reflect the assumed underlying constructs, with a 
close knit groups of mainly pragmatic and hedonic 
stimulation attributes and a looser rest of hedonic iden-
tification attributes After four weeks, the perceptions 
seem much more differentiated, and relationships 
among attributes lost some of their strength. 

During the first week, Beauty judgments relate mostly 
to attributes reflecting the quality of stimulation (i.e. 
original, creative, new, innovative) and to one attribute 
reflecting identification (i.e. classy). This relation be-
tween stimulation and beauty seemed to disappear af-

Table 1. Bipolar attributes measuring 
pragmatics, stimulation and identifica-
tion.  

Pragmatics 

Technical—human 

Complicated—simple 

Impractical—practical 

Cumbersome—direct 

Unpredictable—predictable 

Confusing—clear 

Unruly—manageable 

Stimulation 

Typical—original 

Standard—creative 

Cautious—courageous 

Conservative—innovative 

Lame - exciting 

Easy—challenging 

Commonplace—new 

Identification 

Isolating—integrating 

Amateurish—professional 

Gaudy—classy 

Cheap—valuable 

Noninclusive—inclusive 

Takes me distant from people— 
brings me closer to people 

Unpresentable—presentable 
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Figure 3 2D view on the 3-dimensional visualization of distances between quality attributes, beauty and goodness.  
Users’ perceptions during the 1st week of use (left) and after 4 weeks of use (right). 

ter four weeks of use; beauty now seems to be a dis-
joint judgment only related to one identification (i.e. 
classy) and one stimulation (i.e. challenging) attribute. 
While the relation between “classy” and beauty re-
mained over the period of four weeks, stimulation 
seemed to influence beauty judgments mostly during 
the first experiences. Surprisingly, stimulation seemed 
to be a more important determinant of beauty than 
identification in the first experiences.  

A similar pattern can be observed for judgments of 
Goodness. During the first week judgments of goodness 
relate mostly to pragmatic quality attributes (i.e. prac-
tical, direct, manageable, predictable, clear) and to one 
attribute reflecting identification (i.e. presentable). Af-
ter four weeks of use goodness appears to be related 

mostly to identification (i.e. professional, inclusive, 
valuable, integrating, brings me closer to people) while 
a weaker relation can be observed with attributes relat-
ing to stimulation (i.e. creative, courageous, original, 
creative). Pragmatic aspects seem to be relevant for 
goodness judgments only for the first experiences with 
a product. Over time, identification (i.e. what the prod-
uct expresses about its owner) becomes a more promi-
nent aspect of the goodness of the product.  

Discussion 
Two questions were of interest in the current study: 
what makes a product good or beautiful, and how does 
this develop over time.  
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As far as goodness judgments are concerned, we par-
tially replicated Hassenzahl’s [3] results. During the 
first experiences pragmatic aspects were the most 
prominent determinants of goodness. Here, users are 
still exploring the functionality of the product, trying 
out new things and experiencing usability problems. As 
people get used to using the product they learn to han-
dle usability problems; at the same time they restrain 
themselves only to part of the product’s functionality 
that is most attractive to them. The value of the prod-
uct is now derived on a different basis, being owner-
ship-based rather than usage-based. Social aspects 
(i.e. identification) became more prominent here.  

For beauty judgments however, the results seemed 
more divergent. While Hassenzahl [3] found identifica-
tion to be the major determinant of beauty judgments, 
we found stimulation to be even more prominent than 
identification in the first experiences. At least, beauty is 
related to hedonic rather than pragmatic aspects. 

This however might be affected by the product sample. 
While the current study employed a novel consumer 
electronics product, Hassenzahl’s study focused on dif-
ferent variations of mp3 player skins; one could doubt 
whether variations in aesthetics and the usability of the 
same product (i.e. virtual mp3 player) can truly affect 
its perceived stimulation (i.e. innovation, novelty). 
Mahlke [10] found a quality called expressive aesthetics  
[8] (arguably comparable to the quality here called 
stimulation) to have an impact on goodness but not on 
beauty judgments, during the first experiences with 
tangible mp3 players. Further, the nature of the experi-
ence differed significantly in this study. Both Hassen-
zahl [3] and Mahlke [10] asked participants to carry 
out a number of tasks in a laboratory context; in this 

study participants had the opportunity to use the prod-
uct at their homes over an extended period and the 
first evaluation took place during the first days of use.  

After four weeks of use, stimulation seemed to loose its 
dominance on beauty judgments. Eventually, users 
were not any more surprised by the product’s stimulat-
ing character and the product’s novelty lost its power to 
make the product more beautiful in the users’ eyes.  

The question remains: is beauty solely an appearance-
based judgment, largely affected by the products’ abil-
ity to communicate a favorable image about its owner, 
as Hassenzahl [3] suggested, or does it encompass 
other aspects of the products, e.g. its perceived novelty 
or a stimulating interaction [12]? 

Limitations and future work 
A number of limitations of the study have to be noted 
however before proceeding to general conclusions. 
First, an inherent limitation of the study was the 
evaluation of only one product and only by a small 
number (10) of subjects. Note however the exploratory 
character of the study and the lack of "longitudinal" 
studies in the field of user experience. We hope that 
this can be the start of a body of studies taking time 
systematically into account. Second, the two measure-
ments (1st and 4th week of use) assessed users’ percep-
tions at each time (current state) rather than directly 
assessing how their perceptions changed over time. 
One could be concerned about the sensitivity as well as 
the reliability of such absolute measures where judg-
ments do not take place in contrast to some specified 
reference point. 
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Despite the exploratory character of the study, it seems 
that we came across some interesting results. The 
proposition that novelty and stimulation impact beauty 
judgments resonates with Berlyne’s work on stimulation 
and surprise as arousal-heightening attributes and their 
impact on the appraisal of art [9]. Furthermore, time 
seems to have an impact on the importance we attach 
to different qualities of the experience with interactive 
products. For example, despite the crucial importance 
of usability in a product’s initial acceptance, aspects of 
product ownership (and not use) are even more crucial 
for a user to resonate with a product and value it in the 
long term. A future study that is currently being 
planned will try to get further insight into the reasons 
of change of our evaluative judgments over time. It will 
further attempt to correlate subjective evaluations with 
behavioral measures as well as with emotional reac-
tions during reported experience incidents.  
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