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Abstract. Evaluating user experience (UX) is a complicatedeavour due to
the multitude of existing factors, dimensions andaepts that all contribute to
UX. We report lessons learned from conducting a ssely that was adapted
to not only evaluate usability but also severakaspof the user experience. In
this study we evaluated some of the most impotf@stors of user experience
including aesthetics, emotions, meaning and vadusedl as naturalness. Based
on these experiences we propose a set of possiplevements to enhance ex-
isting user study approaches. These improvementsatincorporating a vari-
ety of methods to support the various aspects ef esperience including all
experiences before, during and after interactich wiproduct.

Keywords: user experience - evaluation methods - aesthetio®tion - user-
centered development process.

1 Introduction

User Experience (UX) is defined as "a person’s g@etion and the responses resulting
from the use or anticipated use of a product, systa service." following the ISO
standard [11]. McCarthy et al. [16] argue that WXai holistic term, as the sum of a
set of factors or concepts can be more than jestittlividual parts. Using a more
industry oriented approach, user experience hhe ®valuated somehow by enabling
some kind of measurement or feedback, to be abimpoove the experience. One
way is to focus on a set of (well defined) factorsdimensions that are known to be
contributing to the overall user experience. In dognain of interactive TV the fol-
lowing UX dimensions have been mentioned to bengfdrtance [5]:aesthetics, emo-
tion, meaning and value, identification/stimulatind (if the interactive TV systems
support such functionality) social connectednesspdnding on what the specific
interactive TV system offers in terms of interanti®chnique, functionality or con-
tent, these dimensions are complemented by fatikerperceived quality of service
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(smoothness) , naturalness of the interaction fgokn(e.g. naturalness, eyes-free
usage) or engagement.

Evaluation of user experience is still a challeggiask. There is a summary of
methods available at allaboutUX [1], describing moels like experiential contextual
inquiry [1] that is a variation of contextual inquifocusing on emotional aspects
when performing the method instead of focusing sability problems. Other meth-
ods like UX expert evaluation also have their arigi the evaluation of usability and
have been adapted to support user experience dealu®ther methods including
guestionnaires, like the AttrakDiff,[2] are applita once a first prototype or system
is available, enabling the user to interact anceerpce the product. The main prob-
lem of all these methods originally developed feahility evaluation is that they have
to be adapted. What is important for such and adiapt is the fact that user experi-
ence is not just the experience during usage hutbeadivided in momentary, epi-
sodic, cumulative user experience [1]. In our caseare working on the evaluation of
user experience in the field of interactive TV. Timage context thus is in people's
homes, especially in the living room. Thus diffareimensions of user experience
are evaluated for this specific context.

Our goal was to identify how standard usabilitydgts can be adapted to include
factors or (sub-) dimensions of user experience.fo¢ased on aesthetics, emotions,
meaning/value and naturalness of the interactighisnstandard laboratory based user
study comparing a standard remote control withnaote control providing a kind of
haptic feedback with continuous input. Based oncege-study we show if and how
our adaptations where helpful for the evaluatiorusér experience, before, during
and after interacting with the interactive systéffe conclude with a description of
specific challenges we faced and present somerigdsarned.

2 State of the Art

User experience has been defined in several wapideWhe 1SO definition focuses
on the users perceptions it is as important to tagecontext into account. As Hassen-
zahl et al. [9] defines it, user experience is ‘@nsequence of a user’s internal state,
the characteristics of the designed system anddahtxt within which the interaction
occurs.”. What is important for user experiencéhat an experience is mainly made
out of the actual experience of usage, but alsludies the encounter with the system
(before usage) and experience that are after thgeusf the product. Figure 1 shows
how UX is changing over time with periods of usel amon-use, and describing that a
user experience is a combination of the experiéméere, during and after interacting
the product, and that the cumulative UX is formeddnl on a series of momentary
and episodic experiences.

For the evaluation of UX there are various methmislable [3]. Using the classi-
fication on who is involved, we can distinguish hwat that are expert-oriented (one
expert, group of experts), user-oriented (one pergairs of users, several users) and
automatic methods [2]. Classifying methods by depelent stage or phase we can
distinguish methods for the conceptual and deslmse like anticipated experience



evaluation [7] or co-discovery [12]. Such methodpsort to design for specific expe-
riences and enable early insights on people’s épess with such a concept. For the
implementation and development phase when partigtional or functional proto-
types are available user experience can be evdlpaigorming user studies that are
combined with methods that enable the measurenfidhtaiser experience. Most of
these user experience evaluation methods havenimon that they stem from stan-
dard usability evaluation methods and have beeptaddo incorporate user experi-
ence.

In the area of interactive TV (iTV) the overall usxperience has become a dis-
tinguishing factor for the choice of the TV systemservice [15]. The evaluation of
interaction techniques and systems is performetdmmajority of studies using com-
binations of interviews, questionnaires and obdamaThe development of specific
UX evaluation methods for interactive TV systems haen sparse [5].
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Fig. 1. The various types of user experience ranging fitearfirst encounter with the system to
long term experiences that form up the overall dative user experience from [1] with per-
mission of the authors.



3 Problem Description, Method Selection and Adaptation

Focus of this work was to investigate how to enkaoc adapt a standard usability
study with UX measurements to be able to evaluaeUX of a newly developed
interactive TV system. This iTV system supports 8égree videos with a novel type
of remote control with haptic feedback and a kifid@ntinuous input (not a simple
button press). Main focus for the set up of thehwétand the adaptation of the meth-
od was the need to understand to which degree a¢hteraction technique would
enhance the user experience, compared to a staretaode. For us important was if
the interaction would be perceived as natural esate of the remote would be pos-
sible without looking at the remote (this is calykes-free usage).

An experimental usability study in its standardnfotypically involves users that
are performing a set of tasks with a (prototypicg§tem in a usability lab. Activities
of users are logged using video recordings andrdéng events within the interactive
system. Such studies typically measure in termasability the effectiveness (e.g.
number of errors, usability problems and task ssggefficiency (e.g. time necessary
for performing a task) and the perceived satisfac{e.g. interview questions). These
measures are combined with usability questionndikesthe SUS questionnaire or
interview questions at the end of the study.

In terms of user experience we adapted the methotttude the following:

For aesthetics: taking a part of the IPTV-UX quastiaire [5] that was filled out
after performing the tasks and investigating heclguiality as dimension provided by
the AttrakDiff. To evaluate emotion: Emocards afach task were used and video
observation of facial expressions was conducted. dralerstand identifica-
tion/stimulation: we used the sub-dimensions of AteakDiff questionnaire. To
evaluate of meaning and value: interview questidnteraction technique (natural-
ness, eyes-free usage): naturalness of interaatidneyes-free usage was evaluated
using rating scale question. Given that the systehmot provide any social commu-
nication features and was just a prototype we didntlude social connectedness and
service quality as UX dimensions.

For the experimental design we counterbalanced teeroontrol order (standard
remote called r97 vs new remote called r197). Nauation was based on a fully
functional user interface prototype for interactiVvé and a high-fidelity remote con-
trol prototype that is close to mass-production.

Figure 2 shows how we have been adjusting the @rpatal usability study to also
cover the various time ranges of the UX. To underdtthefirst encounter with the
system we video-recorded the user. The video caunsbd to classify user reaction
when first seeing, touching and interacting witke firoduct. During the tasks users
are video recorded and eye-gaze is recorded usimyetracker. This allows to ana-
lyze emotional reactions and to measure objectitreylevel of eye-gaze towards the
remote control). For theomentary user experience we asked each study participant
after performing a task some rating-questions ensthbjective experience (eyes-free
perception, naturalness, emotion). The cumulatser experience is measured using
the AttrakDiff [2] questionnaire. And the after gsauser experience is evaluated
using interview questions. With this adaptation albtUX dimensions are explored



for all types of user experience (before, durirftgra momentary, episodic, cumula-
tive). The decision to incorporate these measurésneas informed by several fac-
tors: maximal duration of each session should meeed 1,5 hours, availability of
validated measures and of course the goal of thuation to understand UX of the
newly developed interaction technique.
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Fig. 2. Depiction of the assembly of various methods tegtigate user's experiences before,
during and after usage

4 Procedure and Results

The experimental user study was performed in J04é ? an office of IRIT that was
equipped with a 55" television screen. The uses seated on a sofa with about 3
meters of distance. Each session lasted arounticlits. Experimentation involved
two different systems, from which we only repore thariation of the interaction
technique when controlling 360 degree video. Terigpants (age 19 to 23; mean
21.5, SD 1.27) took part in the study and were de@r20 € for their participation.
The procedure followed closely the steps describédgure 2.
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Fig. 3. Results for the AttrakDiff questionnaire showing tinaditional remote control r 97 and
the new type of remote control r 197.

For themomentary UX the participants description included a wide ran§eom-
ments that were analyzed qualitative in a word aJ@lhowing the difference in expe-
rience the participants had when interacting with two different remote controls.
Theepisodic UX ranged from surprising to feeling in control. Tierception of natu-
ralness was 1.65 (for the r 197) and 1.55 (fort@é), on a scale from 1 (natural) to 5
(not natural).Cumulative UX: Results in terms of user experience showed theat th
new type of remote control r 197 was in terms ahalative user experience per-
ceived as desired while the traditional remote rv&& perceived as task oriented
(Figure 3). Due to limited space we are not ableepmrt all types of data.

What is the important aspect and contribution & tihderstanding that the differ-
ent types of UX can be contradictory and need jmm&dation. For example the short
usage ratings for naturalness differ from the dVeraluation of the user experience.
For naturalness the standard remote control wderped, while for the overall expe-
rience measured with the AttrakDiff the r 197 wated as more desired.

A possible interpretation is that users are fa@ngunpleasant situation in a user
test and thus on a short time evaluation feel rsorafortable with a technology there
are used to (in this case the r 97). Thus in tleetdhme they got the remote in their
hand (7.15 min on average) during the test, itadfor them to get a real feeling
about a new kind of remote control (r 197). Thisldoexplain why they are consider-
ing the traditional remote control as more nattiah the new type of remote despite
that they are putting the new type of remote indbsire category and the traditional
in the task oriented category. This demonstrate$ the combination of various
methods can be helpful to understand how the dvesal experience develops over
time.



5 L essons Learned

To have a general understanding of the overall eggerience it is important to com-
bine methods and methodological approaches thdilernhe measurement before,
during and after interacting with the product iruger study. The combination and
combined analysis is key to get a more holisticansthnding of UX.

Using a user study is a feasible method to getisomably fast first understanding
on the overall user experience and allows to ev@luser’s first impressions and first
time or early usages.

Analysis of the multitude of data and their inteima into a bigger picture is cur-
rently difficult to achieve. There are no standafiatshow to integrate differing user
experience descriptions and how to conclude froemthn a quick and easy way.
Using textual analysis or grounded theory to intetrpext could be a possibility but
will be complicated facing the need to also inclgdantitative data.

One key limitation at the moment is the missingadat later stages of user experi-
ence and how user experience is changing overtknng use. Figure 1 clearly shows
longer term usage experiences, while the user studiygure 2 only evaluates very
early stages. There is work on these areas [13Joontime affects user experience,
but how to integrate longer term evaluation in w&adies is currently not solved.

Performing a user study per se incorporates atyaoieartifacts due to the meth-
odology [1]. Participants can feel uncomfortablehia testing situation and this might
influence the feedback on the UX. Possible coustiepps can be the triangulation of
methods and the incorporation of methods that carmagplied at later stages (e.qg.
Field studies or long-term Diaries) to balance tations of individual methods.

Conclusion

The inclusion of user experience as a central diioe software development is a
difficult endeavor. This paper reports on firstulés on how to adapt an experimental
user study to include user experience measurerf@aritefore, during and after usage
of a system and discusses briefly lessons leammeduch an approach. Our research
goal is to start to establish a framework thatvedlahe comparison of adaptations and
combinations of UX evaluation methods, e.g. by exirag current work on the nota-
tion of UX evaluation results in a task-modelinglt{8].

A special focus of our future work will be on medsg UX after usage e.g. by
performing post-usage interviews or using creafimens of reminders to prompt
memory of the user to describe these after usageriexces. One possible way
would be send a video about the interactive sysieproduct to the user, combined
with a set of questions to gather post-usage feddde feel that the phase of after
usage is currently not reasonably addressed by@leresearch community, but it
would be central to the understanding how usens fopinions on a product due to
the experience they made and how such a post @sqggience leads to the estab-
lishment of a connection with a product or brand.
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