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ABSTRACT

This paper describes a method for formative evaluation of
the user experience based on the user experience model of
Hassenzahl [11]. It captures positive and negative feelings
during the exploration of an interactive product. In a
subsequent retrospective interview phase users indicate for
each instance of a positive or negative feeling the product
design aspects inducing it. This phase further employs the
laddering interview technique [24] to reveal the meaning of
product design aspects to the user and the underlying
fulfilled or frustrated needs. The generated information
helps designers to understand and optimize the user
experience potential of a product.
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INTRODUCTION

User experience research focuses on subjective factors like
perceptions and emotional responses of users [12,15,18].
To assess and optimize the potential of products to cause a
good wuser experience, the industry demands user
experience evaluation methods [19,25,29]. As emotions
play a central role in user experience [12,15,22] several
methods are concerned with the measurement of emotions.
There are non-verbal self-report instruments like the
Product Emotion Measurement Instrument (PrEmo) [7], the
Layered Emotion Measurement Tool (LEMtool) [17] or
Emotion Sampling Device (ESD) [16]. Objective emotion
measurement can be achieved by automated recognition of
facial expressions [21]. Other instruments focus on factors
influencing user experience, e.g. the perceived hedonic and
pragmatic product qualities [AttrakDiff2 questionnaire, 13].

However, the HCI community also has a strong need to
understand the effects of design during iterative
development [2,29]. The above mentioned user experience
measurement instruments are not suited for providing such

information. Some approaches have focused on reflection
of the design based e.g. on cultural commentators like
journalists [9] or involving users into a reflective process
through interviews and logbooks [26]. The repertory grid
technique is often used to obtain insights into the
dimensions of product meaning [e.g. 8]. It requires design
alternatives which are not always available under industrial
conditions. The latter methods collect feedback from users
or other commentators on a broad basis. User experience is
one quality among others. The user experience is not
captured during the interaction with the product and the
focus is not on specific product design aspects. Product
design aspects can be classified as: presentation (e.g. color,
form), interaction (e.g. controls, navigation Dbar),
functionality (e.g. search possibilities, storing links), and
content (e.g. text, video, photo, illustrations) [3].

To optimize design for better user experience it is
important for designers to understand which design aspects
have caused a positive or negative experience and why. We
subsequently describe a method termed “valence method”
which has been developed (1) to capture the user
experience during the interaction in order not to lose any
details, (2) to elicit product design aspects causing good
and bad user experience, and (3) to obtain information on
the underlying psychological reasons.

THEORETICAL BACKGROUND

The main theoretical foundation of the valence method is
Marc Hassenzahl’s user experience model [11,12].
Hassenzahl distinguishes between be-goals, do-goals, and
motor-goals. Be-goals are closely related to the self and
represent peoples’ motifs, e.g. feeling bored and having a
need for stimulation. As soon as a motif is present, do-goals
are generated which are instrumental for fulfilling the
motif, e.g. to get stimulation users might have a look at
their favorite news portal to see if interesting news are
available. Motor-goals are necessary to achieve the do-
goals, e.g. open a web browser and select the news portal
from the bookmark list. The be-goals can be described as
human needs. They are the ends to the question about the
reason behind behavior. Several researchers have provided
lists of basic human needs [e.g. 23,27]. Sheldon et al. [27]
list the following needs: self-esteem, autonomy,
competence, relatedness, pleasure-stimulation, physical
striving, self-actualizing-meaning, security, popularity-
influence and money-luxury. Users have need-induced
experiences, e.g. a relatedness experience. If a product



design aspect satisfies the need, people feel good and if the
needs are frustrated, they feel bad [11,12]. This notion is in
conformance with the means-ends theory of Gutman [10]
proposing that product design aspects can have
consequences related to an underlying value. People are
able to report the quality of their evaluative feeling (feeling
“good” or “bad”) at every moment [11,12] and they can
link it to a product design aspect [10]. Reporting the
personal meaning and the underlying needs is much more
difficult. Reynolds and Gutman [24] developed the
laddering technique for this purpose. It reveals the personal
meaning or consequence of product design aspects for the
user as well as the underlying value or need. The central
question of the laddering technique is to persistently ask
“why” a certain product design aspect is important for the
person until the level of needs has been reached. Abeele
and Zaman [1] applied the laddering method to human-
computer interaction. After system usage they asked users
to recall important product design aspects and subsequently
started the “why” questions.

VALENCE METHOD

Overview

The method consists of two phases: In an exploration
phase, users experience positive or negative feelings while
using a product. They monitor these feelings by setting
positive or negative valence markers. The activity itself is
similar to the plus-minus method [4,5] but it serves a
different purpose and is used with a different instruction.
The plus-minus method evaluates the comprehensibility of
text. The second phase is a retrospective interview where
each valence marker is discussed in order to identify the
product design aspect causing the experience, its meaning
for the user, and the underlying needs.

Exploration phase

In the exploration phase users get the open instruction to
explore the product to be tested in whichever way suits
them best. No tasks need to be accomplished. If users were
given concrete tasks they would be set to a goal mode [14],
i.e. they would strive to reach an extrinsic goal. Instead,
users should be in an activity mode [14] where they follow
their needs and develop their own intrinsic goals. As a
secondary instruction, users are asked to pay attention to
their feelings during the exploration. They are asked to
continuously monitor all instances of feeling good and bad
by pressing a dedicated button for positive (e.g. a green
plus sign) and negative (e.g. a red minus sign) feelings on a
remote control. In the instruction, emphasis is placed on
monitoring even the slightest changes of feeling and to
rather press once too often than to be reluctant. The button
presses are recorded as valence markers with time stamps
in a video recording of the exploration phase. The
exploration phase should be kept short because otherwise
memory will decrease in the retrospective phase. In our
tests, 6 to 8 minutes yielded good results.

In case not all product design aspects relevant to designers
were explored by a participant, the participant can be
explicitly asked to explore these at the end of the
exploration phase.

Retrospective interview phase

In the second phase two aspects have to be investigated for
each valence marker: (1) Which product design aspect
caused setting the valence marker? (2) What are the related
needs? Users watch a video recording of their exploration
session augmented by the valence markers presented on a
timeline of the video recording. The instruction is to watch
the recording, comment on what they were experiencing,
and pause at each valence marker. The interviewer then
asks what product design aspects caused setting the current
valence marker. Here it is first necessary to identify all
relevant design aspects. For example, a user commenting a
positive valence marker might say “This picture here is so
nice. I like it.” At this point the design element has been
identified. The next step would be to determine the product
design aspects of the element. The interviewer could ask:
“What is so nice about that picture?” Participant: “It is the
wide ocean.” Now, the specific aspect of the picture has
been identified.

After determining the specific product design aspect, the
interviewer determines the meaning and the underlying
needs by applying the laddering technique [24]. The central
question of laddering is: “Why is this attribute positive or
negative?”. This type of question is repeated until the need
related to the valence marker has been identified.
Following the previous example, the question would be
“Why is the wide ocean so positive for you?” The answer
might be “It looks like a departure to unknown shores”
which reveals the meaning of the product design aspect.
The next question could be “Why is it so positive to depart
to new shores?” “It makes me curious; it is about exploring
new things”. At this point it becomes clear that the need
related to the positive feeling caused by the ocean in the
picture was stimulation. As soon as the need has been
identified, the user or interviewer resumes playback of the
recording until the next valence marker.

Data analysis

The outcome of the retrospective phase is a video recording
with synchronized valence markers. From the video
recording, a verbal protocol is produced. For each marker,
the following attributes are coded: participant number,
marker sequence number, time stamp, positive or negative
valence, mentioned product design aspects, meaning for the
user, and underlying needs. It is convenient to use a single
table containing all participants with one row per valence
marker and a column for each of the above mentioned
marker attributes. In the next step, the terminology used for
product design aspects and needs is harmonized throughout
the dataset. This enables sorting and filtering. For example,
the top ten product design aspects can be extracted. These
can be assumed to have a major influence on the user
experience. When optimizing design, the meaning of a
valence marker shows how people perceive the product
design aspect. The meaning in the previous example was
that the picture of the ocean landscape stands for “departure
to unknown shores” and that it makes the person curious to
explore new things. By interpreting the meaning, the
underlying need for stimulation can be identified.



A user experience metric can be generated from valence
marker frequencies. For each user the number of negative
markers is subtracted from the number of positive markers.
The result is divided by the sum of all markers. The result
is an indicator between -1 (bad experience) and +1 (good
experience) for the overall user experience caused by the
product. For calculation of the metric a sufficient number
of markers is needed. Validity of the metric is subject to the
accuracy of the assumption that the overall user experience
is a function of frequency, not intensity of feeling [cf. 6].

EXEMPLARY VALENCE METHOD STUDY

Study design

During the development of the valence method several pilot
studies with a total of 24 users were carried out to test
method candidates and to improve and fine-tune method
components and procedures. After those pilot studies we
carried out a full valence method study with 10
participants, which is reported here. The test object was a
promotion website for an IPTV provider. The exploration
phase with duration of 6 to 8 minutes was recorded with the
software Morae [28] and a Wiimote [20] was used for
setting valence markers.

RESULTS

Descriptive statistics

In this study the 10 participants set 236 valence markers
overall (119 positive and 117 negative). Typical product
design aspects marked were pictures, animations, text
passages, videos, media controls, navigation, color
concepts, functions of IPTV like time-shifted recording, or
media content like sports. In the 236 valence markers, 80
product design aspects were stated on 27 different
webpages. Overall 197 instances of 9 needs were
determined to underlie the 80 product design aspects.
Stimulation (63) and competence (62) were assigned most
often, followed by relatedness (29), self-esteem (19), and
autonomy (11). Other needs (popularity, keeping the
meaningful, competition, security) were determined to
underlie product design aspects less than 5 times each. The
mean value of the UX metric was .01 (SD = .26). This
indicates a neutral user experience throughout participants.

Qualitative analysis

For all product design aspects plenty of qualitative data
about the meaning was generated. In combination with the
underlying needs this information is well suited for
understanding the perception of design and for generating
ideas for design optimization. To give an impression of the
qualitative data, we will describe two product design
aspects.

The first example is a picture of a couple lying arm in arm
on a sofa watching TV. The picture was an element on a
webpage explaining the functions of the IPTV product. The
picture was the cause for 6 participants to set a valence
marker (5 positive and 1 negative). Participants described
the situation as “nice to see”, “calm and cozy”, or “nice
cuddly”. A representative statement about meaning for
participants was “I can identify with them and feel well
cared of, so they must have good services too”. This person

described a self-esteem experience. She felt that the
company cares about her and that she is important. Another
mentioned meaning was “They are watching TV together
and look happy. They found something to watch together
(...). This is possible because of the huge variety of
stations.” The large number of stations provides the
opportunity to find a joint TV show, so they can have a
relatedness experience. The person anticipates this.

The second example is a rather simple illustration of TV
stations with logos presented in a table-like grid. The
illustration is employed on several webpages as “station
overview” and has an animated intro. It was the cause for
setting 4 positive and 2 negative valence markers by 5
participants. The positive valence markers were
commented for example as “I can get a quick overview and
it is easy to decide whether this is the right product” or “I
can see my favorite stations that I already know”. These
and similar comments can be interpreted as a competence
experience because the person feels capable and effective
in his decisions. Another type of personal meaning is the
following: “This looks like a huge offer. I’'m sure that I can
find something for me. I like to have the possibility to
decide what I really like. I can decide on my own. It is a
feeling of freedom.” Here the interpretation would be that
the person has an autonomy experience because he can
choose programs exactly the way he wants, independent of
external influences.

One of the two negative valence markers was described as
“I search for quality in their offer. This is too much. It is
not possible that all the stations are interesting. If they list
30 stations as highlights something is not right.”. We
interpret this as a frustrated stimulation need because of his
fear that the stations may not be interesting but boring.

CONCLUSION

The exploration phase of the valence method provides
insight into the product design aspects causing positive or
negative feelings. The retrospective interview phase
generates a wealth of qualitative data on meaning related to
the product design aspects and the underlying human
needs. The subjective meanings in particular reveal many
facets of the user experience. They enable a better
understanding of the design and can serve as the starting
point for design improvements.

A current limitation of the method is that participants
should use the product or prototype for the first time during
the evaluation. In our tests, extensive previous usage
resulted in a strong decrease of valence markers set. A
related method may be required which employs a
retrospective interview on experiences over longer usage
periods. The valence method has so far been used in lab
settings only. To increase ecological validity, it should be
enhanced so that the valence markers can also be collected
in authentic usage situations in the field. It is further
planned to develop guidelines for interpreting needs and
then to study the reliability of the qualitative analysis.
Another step will be to study the usefulness of the results
for designers.
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