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User Experiencelution Lifecycle Framework
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Abstract—Perceptions of quality from both designers andsuser Interaction (HCI) community [4],[6]. Such has beaihe

perspective have now stretched beyond the traditiarsability,
incorporating abstract and subjective conceptss Tibs led to a shift
in human computer interaction research communifests; a shift
that focuses on achieving user experience (UX)diyonly fulfilling
conventional usability needs but also those thateyond them. The
term UX, although widely spread and given significenportance,
lacks consensus in its unified definition. In tipaper, we survey
various UX definitions and modeling frameworks an@mine them
as the foundation for proposing a UX evolutiondifele framework
for understanding UX in detail. In the proposedrfeavork we identify
the building blocks of UX and discuss how UX evaehia various
phases. The framework can be used as a tool tostadd experience
requirements and evaluate them, resulting in bétdérdesign and
hence improved user satisfaction.

Keywords—Usability, user experience lifecycle, user satitfec

I. INTRODUCTION

importance of UX, that the user centered design QUC
processes call for exclusive UX professions thathinvolve
teams covering ergonomics, cognitive sciences,rimigion
quality, etc. [7] because all these disciplinegetfthe overall
UX in one way or the other. Also, emphasis has Haghto
broaden the standards of product development lmypacating
UX aspects [8].

UX is a concept that has gained the attention ofleno
research. Not only has it become the centre péititsomodern
HCI community, but has also become a sought aftiedity
aspectin most modern day products [5]. Having said that,
do not find a unified definition for UX [1], [2]4], [6], [9]. So,
while there is a desire to design and incorporai ikko
products, its definition or implementation lackshesiveness,
due to lack of a clear definition. Hence the questrisesWhy
is it difficult to define UR Is it so because UX involves
dynamic and fuzzy aspects, such as sensationsjomm@nd

S technology has advanced, we not only see thdonics that are beyond conventional usabilitychemaking

interaction with products getting more usable, blsp
fashionable [1] and a social symbol for individug®. As
established by [2], [3], the fulfillment of functal
characteristics, as part of user’s goals (pragmpti not the
only thing that users seek, rather there are cetaderlying
hedonic needs that they look for (in) the prodocatisfy. The
traditional usability aspects (such as efficiencynd a
effectiveness) fulfill the do-goals (pragmaticshereas aspects
such as beautiful, aesthetic, appealing etc.,fgdlie hedonic
user goals [3], [4]. User needs having crossedtrdmiitional
boundaries, now assume the typical functionality gfroduct
as a given. People look for features in the praitit they use
or intend to use, such as “cool”, “attractive”,ésk”, “handy”
etc, to go with the basic functionality needs.

This additional dimension to the concepts of usigbdnd
functionality that extends beyond the classics oftveare
engineering relates subjective concepts to the pooguct
usability and hence shifts the focus towards acdhggwan
intangible phenomenon of UX [5]. Today we find tiaion of
fulfilling hedonic user needs growing in importané®m the
user's perspective and hence, also in the HumanpGten
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it difficult to be defined [9]? Is it something thdoes not
restrict itself to the interaction of users witlogucts?

In this paper we try to answer these questionsnayyaing
various proposed definitions and UX modeling frarogks
from current researches. In doing so, we propbkser
Experience Evolution Lifecycl@JXEL) framework that not
only identifies the main entities and factors thavern UX
dynamics but also covers various processes/phhaes\olve
into UX, thus making an extensive UX platform fesearchers
and practitioners to design an improved UX that hou
eventually contribute to the overall quality of gumts and
hence user satisfaction.

The rest of the paper is organized as follows; vghlight
the related state-of-the-art research in UX modeiinSection
II. Section IIl describes the building blocks ofrgeroposed
UXEL framework. In section IV we specify the comigle
UXEL framework followed by discussion notes in sactV.
We draw our conclusions in section VI.

Il. RELATED WORK

In this section we present various approachesfinidg and
modeling UX from current researches.

In ongoing UX researches, researchers put forthrigty of
definitions. We list and categorize these defimtiantoActors

and Scenario(sas shown in Table |. Research in formulating

UX frameworks and models has also worked towardisidg
and understanding UX. From the product-user pets@ed)X

is categorized into aesthetic experience, expegiefceaning
and emotional experiendd 1], outlined into six processes:
anticipating, connecting, interpreting, immediakflacting,
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TABLE |
UX DEFINITIONS
UX Description Actors Scenario(s)

Definition

D1 a continuous process of user engagement with tieupt [10 user, produt interactior

D2 entire set of affects that results in user-prodhteraction [11] user, product interaction

D3 the evolution of usability [12] product, designer design

D4 elaboration of the satisfaction component of usighjil 3] product, designer design

D5 a categorization of “do-goals” (pragmatics) and-fmals”(hedonics) [3], [14] user, product interacton

D6 infinite small experiences relating to people, pretd and contexts [6] user, product, environment teraction

D7 consequence of user’'s and product’s charadgtarishen interacted in a specificuser, product, environment  interaction
environment [1]

D8 degree to which specified users can achieve agsadiility, safety, and user, product, environment  interaction
satisfaction in use in a specified context of udg [

D9 A person's perceptions and responses that resuittfie use or anticipated use user, product, environment  pre-interaction,
of a product, system or service [16] interaction,

post-interaction

D10 the degree of positive or negative emotionsdha be experienced by a specifiaser, product, environment  pre-interaction,
user in a specific context during and after prodiset and that motivates for interaction,
further usage [1° pos-interactior

future reflecting, recounting and appropriatid@], seen as a constituent  of  perceptions of unsémtal an
non-instrumental product qualities and user emetifiB]. lifecycle. Using the current research on variougeats and
From the user-product-context perspective, UX smad as viewpoints of UX as a starting point, this reseawbrks
situational impact on consequences of user-pradtetaction toward a unified definition of UX, by introducing XEL
[2], interaction of human needs with product queditresulting framework for better understanding of UX. This wibenefit
in emotional, motivational and reflection chang&g][ beyond UX design and satisfy not only the conventionalruseds but
the instrumental (conventional usability pragmatiesnotions also those that go beyond traditional limits.

and affect and experiential [1].

From the user-product-organization perspective, X
visualized as users’ and organizational values tiedthe The lack of consensus on the definition of the tei¥still
product [5]. From the user-product-context-designegersists [1], [2], [5], [6], [9], but at a very basconceivable
perspective UX is divided intexperiencean experiencand evel, UX can be defined as a resultant observetlmetimes
experience as a story [6]. In Table Il, we categmrihese not) and intangible phenomenon when a user getsexbed

Il.  UXEL BUILDING BLOCKS

TABLE Il (interacts) with a certain product in a certain issvment
UX MODELS AND PERSPECTIVES (context).
Vodel Vodel N o i The resultant phenomenon that we define here asi®X,
ode odetName erspectives influenced by both the human aspects as well asygtem
M1 Framework of Product Experience [11] User, Potdu aspects [9]. As categorized by [2]-[4], these aspBorm the
M2 UX framework elements [10] User, Product pragmatics and hedonics of the product usabilitpd a
M3 Components of UX [18] User, Product collectively affect the overall UX. Furthermore,discussed in
M4 Key elements of UX model [2] User, Product, [3], [6], UX hQS a tempor_al dimension EflS well ileX can
Situation (Context) change over time depending on the environment éstnof
M5 Framework of UX including influencing  User, Product, usage and state of user.
factors [17] Situation (Context) For any given interaction, we have a cergaiaduct/service
M6 Facets of UX [1] User, Product, . A . K .
Situation (Context) that is de_3|gned by @esigney and used by aserin a certain
M7 A simplified model UX [5] User, Product, given environmentHence the role players that determine UX
. ) Designer are the following four actordjser (U), Product (P), Designer
M8 An initial framework of experience [6] User, Biet, .
Designer, Situation (D) andEnvironment (E)
(Context) To explain how each of the four actors contribtied X, we

] ] take an example of a coffee mug. Consider a crgcker
models into theperspectiveshat each model addresses.As capanufacturing company that wants to introduce a lesvof

be seen from these various UX definitions andsffee mugs. The designers (D) of the team havenaept in
frameworks/models, UX is a very diverse conceptth#ach neir mind of a good mug. Their brainstorming andveying
of its different aspects focusing on a single peifview, itis  the environment (E), where they are to launch theiv product
possible to be unaware of the rest. Hence, theneésl for a (P), leads them to create a mug based on their iitial
unified framework to understand UX, its various @mments  concept yet tailored according to the needs oétigeusers (U).
and their relationships. To gain a comprehensiea\of UX, g part of his design, the designer strives topkieas close as
in addition to highlighting factors and perspecsitaat form possible to the basic needs (to drink coffee, dlitgllimit its
the basis of UX, it is necessary to highlight thegesses that cost, serve higher needs of users (coffee remainfohlonger
influence and evolve into various phases of UX myrits  period, the mug is cool to touch on the outside it of mugs
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has a range of textures, weights, sizes and desigssit the
users’ mood and aesthetic needs), induce brandiatea;
getting them to like the product so they would cdraek to it,
inducing evocation of a good experierate.

When a product reaches the target user, the desigraats
him/her to have the best possible experience. iEhike time
when the actual UX begins, whether it is positivenegative.
The designer does not know precisely where and ruwtat
exact circumstances the users would first use greiduct. It
could be a comfortable garden with friends or dicefwith a
stern boss or a harsh surrounding. It could bettHwtiser first
uses the product in the streets of a poor neigldoathThere
can be unforeseen environments, mindsets and backds of
users as well as the prevailing mood during thst finteraction
which results in varying user experiences duringssguent
use of the product. Thus the product perceptionsatin user’s
and designer’s part vary with respect to the emvirent. Fig. 1
categorizes the scenarios of these perceptionshéwan in Fig.
1, the U-P and P-D intersections respectively regme the
user's and designer’s perceptions about the prodinet three
scenarios shown in Fig. 1 are explained as follows:

(0

(@)

(b)

(c)

Fig. 1 User's and designer’s perceptions of thdyebwith respect
to environment in UX dynamics

A.Worst Case

Depicted by Fig. 1 (a), this scenario is unlikelylass a
product is designed very poorly or it is being uaed place it
was not intended for. The environments which thsigier
intends (E1) for the usage and the actual usagiosnvents
(E2) do not coincide at all.

B.Typical Case

Depicted by Fig. 1 (b), this is the most likely sago0, in
which the user's and designer's environments (EZ2,
respectively) overlap, i.e. the design has takene caf
visualizing the environments or contexts in whibe product

will be used, but as true in most scenarios, incaforesee all
contexts that might occur.

C. Best Case

Depicted by Fig. 1 (c), this is the scenario thebdpict
designers aim for. This is an ideal situation inickihall the
possible usage environments are perceived by thigrues
while designing a product. Hence both users andjdesare
surrounded in the same environment (E).

This example illustrates that UX is not a standaloancept
rather it depends on certain entities and facWiesdefine these
entities and factors as UX touch points. The egithclude the
Actors whereas factors include th&ctors’ characteristics
Actors as already defined in this section, inclutser,
Product, Designeand Environment The designer actor does
not represent an individual who designs a certaiduyrct,
rather it represents the whole organization tha $pecific
business goals and process flows for developmertendéin
products.

Each actor has certain characteristics that became
influencing factor on the eventual UX. Each useangque in
his cognition, social background, intellectual lewxperience
with different products, emotions, moods etc. Aese user
specific attributes govern UX dynamics different[g].
Similarly a product has its own characteristicghia form of
internal and external quality and, when used inpaciic
context, exhibits quality in use [19]. A designexshhis own
perceptions about designing different products, HCI
knowledge, working environment, professional exgrece etc.
which collectively affect the UX. Environment, thatan
contain all possible usage scenarios (seen an@én))se a very
essential actor in UX dynamics and together with dther
three actors, defines the context of use and haffeets the
overall UX [6]. Table Ill summarizes the UX Actoasd their
respective characteristics. Each actor’s charatiesilisted in
Table 111, are a general reference and do notice$tr what we
have defined here. Collectively, both the Actorgd aheir
respective characteristics influence the overall UX

TABLE Il
UXEL ACTORSAND THEIR CHARACTERISTICS

Actor Actor characteristics
User (U) (a) Cognition (b) background (c) cultusaid social
values (d) moods/state of mind (e) prior experience
Product (P) (a) Product quality (b) pragmaticshijlonics (d) Peer
reviews (e) Brand association (f) conceptual mddgl
product design (h) cost (i) feasibility analysis
Designer (D) (a) Organizational and UCD proces$¢dS0 quality

models (c) Testing (d) Brand communication and
marketing (e) Deployment (f) Designer’s cognitiorda
perceptions (g) HCI domain exper

Environment All possible scenarios - (a) known contexts (nown

(E) contexts

IV. UXEL FRAMEWORK
In the previous section we outlined the UX touchnfmo

E(Actors and their respective characteristics listedable III)

that form the building blocks of UXEL. Fig. 2 outéis the
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User (U) - Actor UX Evolution — Phase 1 (a) Designer (D)
Designed UX (I)

- Requirement Engineering

Processes @ @

- User Centered design
"""""""" processes with respect to user SRRt @ @
involvement

- Psychological studies

- Cultural and social Surveys @ @ @

U(a, b, ¢), D(a, f, 9), P(9)
UPD Sector

characteristic

@ 5 ©

UX Evolution — Phase 3

Actual UX Product (P)

- Interaction with the product in
a real context of use
- Invocation of hedonics

UX Evolution — Phase 1 (b)

Designed UX (Il)
- Transforming phase | into user
centered design from development
point of view
- Implementation of ISO quality
0’\ models
& - Testing the designed UX
COQ’ - Marketing and brand communication
&
Q

U@, b, ¢, d, e), P(a, b, c)

E(a, b)
)
K \ "
Q
<
(X

Perceived UX
- User anticipations and
expectations
- Peer reviews and views
- Brand association

- Product deployment/release

D(a, b, c,d, e f q), E(a b), P(f, g, h, i)

P(d, e, h), U(a, b, c, e)

UX Evolution — Phase 2

Environment (E)

Fig. 2 UXEL framework (Actors’ characteristics as defined in Table IIl)

detailed UXEL in which each actor along with its All the actors are connected viateraction/connection
characteristics is shown. TReoduct actor(P) is split to depict links, forming three sectors namelyser-Product-Designer
product characteristics from: (UPD), Designer-Product-Environment (DPE) and
A.User's Perspective Us.er-Product-Environmen([UPE). chh interaction link is a
unique and complete process that influences the LUXthe

Includes (d) peer reviews, (€) brand associatiah(ajicost process here could represent (but not restrictddtvities

B.Both Users’ and Designer’s Perspectives involving requirements elicitation activities, orgzational
Includes (a) product quality, (b) pragmatics, (€jbnics and Work —processes/flows, design activities or real etim
(h) cost user-product interactions. We now define each & $ix

. ) interaction links of the UXEL framework.
C.Designer’s Perspective

Includes (f) conceptual model, (g) product desigm,cost ~ A-User-Designer (U-D) Connection
and (i) feasibility analysis This interaction link encompasses processes thatlve
The Product actor'h) costattribute (common in all three surveys on user needs, user requirements engigeerid
perspectives) has different meaning in each petisge&rom user-centered design (UCD) activities among theeroth
user’s point of view it is the retail cost and otlsests (such as organizational processes that are followed in ¢hganization.
traveling, shipping etc.), from the common persipeadf users The U-D link, represented by a dotted line dendtes the
and designers it is the retail cost after the pebdas been interaction between the user and the designer tisaleays
released to the market, and from the designer'speetive it direct.
involves internal project costs.
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B.Designer-Product (D-P) Connection design phase with respect to the product with uselvement

This interaction link involves design activitiesathmay in the form of UCD processes and requirements emeging.
include 1SO quality models and/or organizationabgesses This phase also includes surveys that gather psygioal and
flows while designing a certain product, keepingviaw the socio-cultural information of the target user base.

user requirements.
B.DPE Sector

C.User-Product (U-P) Connection This sector of the UXEL forms the second part of th
U-P interaction link is a continuous process ofag@ment Designed UXphase (UX Evolution — Phase 1(b) as shown in
during an interaction with a certain product. Téugnection is Fig. 2). This phase involves Designer, Product and

one of the main interaction links in the UXEL franmk Environment actors and builds the design phasenegtpect to
because it is when this connection is establistedcontextual the product involving development models, orgamimat

experience is invoked. This connection, on the uysamt, specific process flows with emphasis on visualamatiof
triggers various hedonic attributes, such as satiish, Various contexts of use. This phase involves thesformation

pleasure, evocation etc. of the first phase of UX design into UCD from deo@mhent
] ) perspective, implementation of ISO quality modegdsmduct
D.Environment-User (E-U) Connection marketing and deployment/release etc.

The E-U interaction link defines the context of usfea
certain product by the user. The environment affettie
hedonic user attributes, hence influencing therautgon with
the product. This connection also governs the tealipp
aspect of UX, because the actual UX can changetonerwith
respect to different environments in which the riattion is
being made.

C.UPE Sector

This sector involves User, Product and Environnaenors
and shifts theDesigned UXto Perceived UXphase (UX
Evolution — Phase 2 as shown in Fig 2) which is skeond
phase of UX evolution. This phase involves the pobd

_ ) advertisement, brand association, or peer reviéavstés when
E.Environment-Product (E-P) Connection the interaction with the product is made in a siedontext
The usability of a certain product varies accordinghe that the third and last UX evolution phase Aetual UX(UX

environment (the context) in which it is being us&tle E-P  Evolution — Phase 3 as shown in Fig. 2) is initiatehich in

interaction link defines how the product’s pragrositvaries in  itself is not an instant phenomenon, rather it gearover time.

different circumstances. As discussed by [20]an experienceis something with a

. . . finiti inning and an end. This last ph i ri

F. Environment-Designer (E-D) Connection definitive beginning and an end. This last phageirts various
The E-D interaction link is part of the design ®es in positive/negative drive towards the product.

which designer specifically visualizes various eoit$ of use For all the three phases (Designed, Perceived aridah

TABLE IV UX), the prospective characteristics of the invadiaetors are
UXEL ACTORS INTERACTION SUMMARY accordingly highlighted as shown in Fig. 2. Forrapée, in the
Interaction Interaction Scope _flrst part of the Designed UX phase, the poterdititibutes
Link involved are:
U-D UCD processes, subjective surveys
D-P Design processes, requirements engineering AU (a, b, c)
u-p A continuous process of engagement User’s (U) cognition, background and social/cultwaues
E-U Context specific experience . .
E-P How a product is affected by the environment (referred to as (a), (b) and (c) respectively ibl&all).
E-D How designers visualize different contexts ¢ u

B.D (a, f, 9)

for the product that he is designing.Each inteoadtink affects Designer’s (D) organizational and UCD processeghitmn
and is affected by other connection links. Colleslij they act and perceptions, and HCI domain experience (reféoas (a),
as the basis of a complete UCD process. Thesadtten links  (f) and (g) respectively in Table 111).

are summarized in the Table IV. C.P(g)

In summary, UX does not restrict itself to a pheraon that ' ) _
originates from the user interaction with the pretduather it Product's (P) conceptual model (referred to asir{gjable
evolves through threghasesiamely,Designed UX, Perceived ).

UX andActual UX The continuous evolution of the lifecycle is V. DISCUSSION
represented by the following three sectors (seeZyithat form

Th d UXEL f k id detailedwid
the three phases of the UXEL framework: © propose ramework provides a detare

UX. The framework integrates the four actors witeit
A.UPD Sector respective characteristics (as listed in Table Id} the
This sector of the UXEL framework forms the firsirpof ~ foundation of the UXEL. Contexts play an importenie in UX

the Designed UXUX Evolution — Phase 1 (a) as shown in Figdynamics. For this reason we list Environment aeparate
2. It involves User, Product and Designer actogslauilds the actor that plays its active part in influencing ttker actors and
thus the overall UXEL. The interaction/connectimké among

specific expectations and anticipations based omre th

emotional and hedonic affects on the user and sause
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the actors form three distinct phases that evatlwe Designed [4]
UX to Perceived UXto the Actual UX Such an integrated
model forms a common ground of understanding, atigw [5
HCl/usability teams and those professionals that ro
necessarily belong to HCl/usability domain, to vieX from a
wider range of perspectives, hence contributingpatier UX g
design. The proposed model can be used in requitsme
engineering in terms of understanding and anticigatyX
requirements. UX feedback management is another afay
using this model to consistently analyze and evalld. A [7]
successful product vendor has separate dedicateketing
department/team that builds the popularity of thspecific (8]
product(s) in the competitive market. The proposediel can [9]
provide basis for building brand association, r@sglin better
bond between user and product and hence a better UX

UX is a domain, that is composite of many field][2nd
therefore, any UX framework or lifecycle should eowetails
such that at hird’s eye viewit depicts the complete picture of
UX and if we look in depth, we can easily underdtaii the
relevant and related domains that contribute to Bach sector
(see Fig. 2) of the proposed lifecycle is an ovamiof the
detailed processes and workflows that are invoivighin. For
example, if we zoom in to the UPE sector, we comtm®ss
studies and processes that relate to Human cogrstiedies,
Human Computer Interaction etc. to mention a feimil&rly
sectors UPD and DPE, if dug in deep, refer to UC&hwods,
requirements engineering, usability engineeringetiment
and quality models etc.; all representing sepadataains in
their entirety.

[10]

[11]

[12]

[13]
[14]
[15]

VI. CONCLUSIONS AND FUTURE WORK

In this paper we have developedJX evolution lifecycle
(UXEL) framework for understanding the diverse UX[17]
dynamics. In doing so, we identify the building ¢is of the
framework, explaining how they act in forming a Ucycle
that evolves during various stages. We describsetbtages as 18]
evolution lifecycle of UXn terms ofDesigned, Perceived and
Actual UX

The proposed framework can be put to use for URSI
requirements engineering and evaluation purposes fuure
work focuses on developing UX elicitation and ewadion [20]
models in order to understand experience requiresnenepth
and evaluating them as part of better UX design aser
satisfaction.

[16]

[21]
ACKNOWLEDGMENT

This paper is supported by the National NaturaleSoe
Foundation of China under Grant Nos. 90818017 and
61170087.

REFERENCES

[1] M. Hassenzahl and N. Tractinsky, "User experiereceesearch agenda,"
Behaviour & Information Technologyol. 26, no. 2, 2006, pp. 91-97.

[2] M. Hassenzahl, “The thing and I: understandingétationship between
user and product”, iRunology: From Usability to Enjoymeri¥l. Blythe,
C. Overbeeke, A.F. Monk and P.C. Wright (Eds),3¥p— 42 (Dordrecht:
Kluwer).

[3] M. Hassenzahl and V. Roto, “Being and doing - Aspective on User
Experience and its measuremeimferfacesyol. 72, 2007: pp. 10-12.

M Hassenzahl, “The interplay of beauty, goodnesd asability in
interactive products,Human Computer Interactiorvol. 19, 2004, pp.
319-349

H. Jetter and J. Gerken, “A Simplified Model of Wdexperience for
Practical Application”, in NordiCHI 2006, Oslo: The 2nd
COST294-MAUSE International Open Workshop User eépee -
Towards a unified viemOslo, Norway, 2006, pp. 106-111.

J. Forlizzi and S. Ford, “The building blocks ofpexience: an early
framework for interaction designers,” Rroc. of the 3rd conference on
Designing interactive systems: processes, practicesthods, and
techniquesACM: New York City, New York, United States, 2006).
419-423.

N. Bevan, “Creating a UX Profession”, iRroc. of CHI| Portland,
Oregon, USA, April 2-7, 2005, pp.1078-1079

N. Bevan, “UX, Usability and ISO Standards”,The 26th Annual CHI
Conference on Human Factors in Computing Sysk&08, pp. 1-5.

E.L. Law, V. Roto, M. Hassenzahl, A.P.0.S. Vermeeaad J. Kort,
“Understanding, scoping and defining user expegena survey
approach,” inProc. of the 27th international conference on Human
factors in computing system&CM: Boston, MA, USA, 2009, pp.
719-728.

P. Wright, J. Wallace, and J. McCarthy, “Aestheticand
Experience-Centered DesiglACM Transactions on Computer-Human
Interaction vol. 15, no. 4, 2008, Article 18, pp. 1-12.

P.M.A. Desmet and P. Hekkert, “Framework of prodegperience,”
International Journal of Desigrvol. 1, no. 1, 2007 pp. 57-66.

P. Ketola and V. Roto, “Exploring User Experiencesddurement
Needs,” inProc. of the International Workshop on Meaningfidddures:
Valid Useful User Experience Measurement (VUUNReykjavik,
Iceland, 2008, pp. 23-26.

N. Bevan, “What is the difference between the psepof usability and
user experience evaluation methods?,” WXEM'09 Workshop,
INTERACT Uppsala, Sweden, 2009

M. Hassenzahl, “The Effect of Perceived Hedonic luan Product
Appealingness,International Journal of Human—Computer Interaction
vol. 13, no. 4, 2001, pp. 481-499.

P. Lew, L. Olsina and L. Zhang, “Integrating QugaliQuality in Use,
Actual Usability and User Experience,” Bth Central and Eastern
European Software Engineering Conference CEESE®Rscow,
Russia, 2010, pp. 117-123.

ISO DIS 9241-210, “Ergonomics of human system atéon - Part
210,”Human-centred design for interactive systems. 2008

K. Schulze and H. Krémker, “A framework to measuser experience of
interactive online products,” iRroc of the 7th International Conference
on Methods and Techniques in Behavioral Resgak€M: Eindhoven,
Netherlands, 2010, pp. 1-5.

M. Minge, “Dynamics of User Experience,” Workshop on Research
Goals and Strategies for Studying User Experiencd BEmotion at
NordiCHI 2008, Lund, Sweden, 2008.

ISO/IEC 25010, “Systems and software engineeringSystems and
software Quality Requirements and Evaluation (S@)aR System and
software quality models,” 2011.

J. Forlizzi, K. Battarbee, “Understanding experinin interactive
systems,” inProc of the 2004 conference on Designing Interactiv
Systems (DIS 04): processes, practices, methodstemhniquesNew
York: ACM, 2004

V. Roto, “User Experience from Product Creation spective,” in
Towards a UX Manifesto workshop, in conjunctiorhviCl, Lancaster,
UK, 2007.

202



