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Abstract

In the increasingly service based economy, the ability to design great services is crucial. Wbsigaingc
services, knowledge ecreation is ina central role. Based on theorthe use ofboundary objectsanhelp
such knowledgeo-creation.

Therefore, his study examines role of boundary objects in knowledgereation during a service atesign
workshop. The study aims to increase understanding about how boundary objects influence knowle
creation in service cdesign workhops. The research approach is qualitatjweith abductive reasoning
and uses a singlease research method.

The literature review investigates relevant theory about knowledgecreation, boundary objects, ar
boundary objects in service aesign. Aso, some relevant theory about workshop facilitation is include

The empirical case is one servicedasign workshop. Two workshop teams are examined. The emj
RFGF NB RAaOdzaaAz2y | dzZRA24aX GDARS2343 LR DWing Ihe
workshop, two types of boundary objects were used: 1) a service prototype that was created befor
and 2) posterg on which participants draw service related ideghat were cocreated during workshop

The results of this study indite that boundary objectslo effectively support theo-creation of relevan
knowledge in service edesign workshops. There are several mechanisms through which boundary «
achieve this. The type, usage, and purpose of a boundary object as wedl @stland characteristics of tt
service cedesign workshop all partly determine how the boundary object influences knowledgesation.
Also, factors such as time pressure, focus of participants and competent facilitation by workshop fac
can beimportant for realizing the benefits of boundary objects.

Keywords: boundary object, knowledge creation, knowledgeciaation, cedesign, service &c
design
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Tiivistelma
Entistda enemman palveluista koostuvassa taloudesde kehittdd erinomaisia palveluita on keskeis

Tiedon yhteisluominen on keskeisessa roolissa palveluiden yhteiskehittamisessédan perusteell:
rajaesineiden kayti voiedistaa tallaista tiedonhteisluomista.

Siksi tdma tutkimus tarkastelee ajaesineiden roolia tiedon yhteisluomisessa palve
yhteiskehittamisty6pajan aikand.utkimus pyrkii lisddmaan ymmarrysta siitd, kuinka rajagdémekaytto
vaikuttaa tiedon yhteisluomiseenpalvelun yhteiskehittdmistydpajoissautkimusote on kvalitatiivinerg
abduktiivisella paattelyllg ja tutkimusmenetelmaaon yhteen aseen perustuva tapaustutkimus.

Kirjallisuuskatsaugiy lapi relevanttiadoriaa tiedon yhteisluomiseergjaesineisiin ja rajaesineisiin palvel
yhteiskehittamisessa liittyen. Lisakgbhon on sisallytetty tydpajojen fasilitoinnin teoriaa

Tutkimuksen mpiirinenosa perustuu yhteen palvelun yhteiskehittamisty6pajadina tarkastellaan kah
tydpajan tiima. Empiirinen data koostuu keskusteluaudioista, videoista, valokuvista seka ti
havainnoista tydpajastalytpajan aikana kaytettiin kahdentyyppisia rajaesineitd: 1) palvelaprgpia
joka luotiin etukateen ja 2) julisteitz joihin osallistujat piisivat palveluun liittyvia ideoita; jotka
yhteisluotiin tydpajan aikana.

Tutkimuksen tulokset viittaavat siihen,tt& rajaesineiden avulla voidaaedistdaa relevantin tiedol
yhteisluomista palvelun yhteiskehittamistyopajoissa. Rajaesineet saavuttavat tanudeiden er
mekanismien  seurauksena. Rajaesineen tyyppi, kayttétapa ja tarkoitus sekd pi
yhteiskehittamistydpajan tavoite ja erityispiirteet kaikki osittain maarittavat kuinka rajaesine vail
tiedon yhteisluomiseenLisaksi tekijat kuten aikaped, osallistujien keskittyminen seka ammattitaitoin
fasilitointi typajan fasilitaattoreilta voivat olla tarkeita rajaesineiden hyétyjen toteutumiseksi.

Avainsanat : rajaesine, tiedon luomam tiedon yhteisluominenyhteiskehittdminen palvelun
yhteiskénittdminen
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1 Introduction

1.1 Key Terms

This subchapter tells concisely how some key terms are defined in this study.

MORFEUSA researh project related to social carbégealthcare,and wellbeing fields. It acted as context

of this study.

Peili A prototype of a service platform aimed at social care, healthcare and other wellbeing field

professionals and their customeiReili was used asboundary object in this study.
Knowledge creationThe process of creating new knowledge.

Knowledge cecreation: Knowledge creation in social interacti¢8meds & Poyrassila, 2011)Also,

boundary objects have a role in knowledgeareation of this sidy.

Trialogical learningA concept that sees knowledge creation as developing collabohatikared objects
(Paavola & Hakkarainen, 2005). In this study, knowledge creation and knowledgeation are seen

similarly.

Codesign Essentially kowledge co-creation in innovative knowledge communitiéSmeds & Poyry
Lassila, 2011More specifically, this knowledge -@peation aims todesign something, for example a

service.
Service calesign Co-design activity focued on a service.

Boundary objectan dbject that is used as vehicle of knowledge and aggregator of knowledgeation
in collaborative encounter@PdyrylLassila et al., 2013). Therefore, boundary objects support knowledge

co-creation.

Innovative knowledge communityA group ofpeople whereknowledge is shared, and new knowledge is
co-created through the process of trialogical learnil{Cs aritentionallyformed to create and advance

knowledge related to specific fieldP§avolaet al., 2004; Smeds & Poyiassila, 2011)



1.2 Backgrounand Motivation

In many developed countries, the share of services of nominal GDP88%0and for example ithe
United States over 80% (CIA, 2018)the increasingly service based economy, the ability to design great
services is crucidlWhen cedesining services, knowledge-coeation is in central role: service-design

is essentially knowledge aweation (Smeds & Poyhassila, 2011 onsequently, if boundary objects can

help such knowledge ecreation, the competent usage of boundary objectayntead to better services.

This studyinvestigateghe role of boundary objects in knowledge-ceation and uses a case study of a
service cedesign workshop as empirical data. The study provides more understanding about the role of
boundary objects in howledge cecreation, and how to utilize them effectively in servicedasign
workshops. Thetudy was done aspart of MORFEURsearchprojed YR Fa | Yl &aGSNDa
University. More information about MORFEUS and context of this studyns in Chapter 3.1.1.

1.3 Research Questisand Goal

The main research questias
How do boundary objeatinfluenceon the knowledge cecreationwhen cedesigning serviceduring a
workshop?

The main research question has general nature, so thisystiaegts not aim to answer it comprehensively,

but rather to provide some insights related tdidsed on a case study

Also, two more specific research questions were formed to support answering the main research

guestion:

1. How did Peili as boundary objedhfluence the knowledge cereation when cedesigning

services during the workshop?

2. How did posters as boundary objects influende knowledge cecreation when caedesigning

services during the workshop?

Thisd ( dzRe Q& 3I2Ff 41 & G 2 oukhpvdboEntaly Sbjedry iRiISeNdmbwleddexe/ 3 | 6

creation inservie codesignworkshops.



1.4 Researcipproach and Scope

The research approach of this study is qualigtfyualitative research is an effective approach to research
phenomena related to hum@s and groups of humans and their interacti@iso, qualitative approach is
suitable for interpreting context and meanings related to such phenomena. Qualitative approach is also
good at studying in depth unique and complex human activities. All thesaatkastics are important

for this study. Therefore, qualitative approach is the most suitable research approach for this study.
(Kohlbacher, 2006; Creswell, 2009)

The research method of this study is a singdse studyThs study examines the nature phenomena
related to boundary objects, knowledge-ceeation and serviceeBS A A 3y 068 | YyAGSNAY 3
guestions based on empirical data gathered during one-litmlworkshop. For this kind of study,
gualitative singlecase research methoig suitable (Yin, 2009; Creswell, 2008he case is described in

Chapter 3.1Case Description

This study utilizes abductive reasonifigubois & Gadde, 2002). Abductive reasonimi@n effective
approach for case studies, since it helps to create a deeengtanding about a unique case and its
relation to theory (Eisenhardt, 1989)Vith such logic, this study uses incomplete observations of a single
gualitative case study to makie best possible conclusions abatlte theoretical explanations of the
phenamena As is characteristic for abductive reasoning, theoretical understanding is iteratively
combined and compared wittesults of this empirical study (Dubois & Gadde, 200@¢refore, the initial
literature review of relevant theorywas written already before empirical data analysighen, the
literature review was continued and completed during and after creating Empirical Findings, Results, and

Conclusions chapters of this study.

The empirical part analyzes the knowledgeareation through the analysiof the formation process of
ideas during the service atesign workshopThe empirical data is from a singlase study, gathered
during a single workshopnformation about the research process as well as dgtheringand data

analysis of this studyan be found in Chapter 3.



1.5 Structure of tle Study

This thesis consists of six chapteFbey are presented in chronological ordeFigure 1The first chapter
defines some key terms concisely, gives background and motivation to this stefilyes research

guestiors and goals, and describes the research approach.

Case |

q Literature Descriptionand Empirica

Introduction Review Research Findings
Process

Figurel: Structure of this Study

The second chapter is litdtae review about knowledge coreation, boundary objects and the role of

boundary objects isenice codesign

The third chapterdescribes the empirical case and research process of this.s@mlse Description
subchapter describae context of this study: MORFEP®ject, the prototype used as boundary object:
Peili,data gathering and data analgsof thisstudy. Research Process subchapséiowsall research
phases in chronological order and then explains in more detail some important plizsesminar,and

the workshop where the data was gathered.

The fourth chapter describes and analyzesehwirical findings gathered during the workshdje most

important cocreated knowledge; ideas drawn on postersy the workshop teams are described and
analyzedAlsq SYLIA NA OF f 20aSNBIF GA2y & | 02 dréation Sradestriel. Ay T dz
Finally, the chapter summarizes empirical findings and compares the two workshop teams with each

other.

The fifth chapteranalyzes empirical findindsy utilizingtheoretical perspective. It combines theory and
empirical findings and forms a synthedike role of boundary objects (PEILI and posters) in the knowledge

co-creation is analyzed and compared to relevant theory.

The sixth and final chapter answers to the research questisnggestspractical and theoretical

implications as well as potentialtiire research areasnd finally evaluates the study.

4



2 Literature Review

2.1 Knowledge Coreation

2.11 Importance of Knowledge @oeation
Knowledge and knowledge creation is often seen as an important source of competitive advantage (e.qg.
Argote & lmgram, 2000; Winter, 1987). Knowledge and knowledge creation ability is important for

example for technical, product and organizational innovations (Nonaka, 1994).

Yet, less attention seems to be paid to how organizations can create knowledge (Nonak&@0@).
Blackler (1995) suggests that instead of focusing on just knowledge itself, more attention should be put
on systems through which people achieve their knowing and on the processes through which new
knowledge may be generatedhis study addresseébese issues by studying how boundary objects can

be used for knowledge ecreation.

2.12 Knowledge G€reation definition

To define knowledge cecreation knowledge creatiomeeds to be defined firstKknowledge creation is
close to concepts such &mowledge acquisitionknowledge buildingBereiter, 2002)organizational
knowledgecreation,and expansive learningAll these concepts can be seen as different approaches to

knowledge creation(Paavola & Hakkarainen, 2005)

The acquisition
metaphor
"monological”,

within mind approch
\ knowledge- /
creation metaphor

"trialogical”,developing
collaborative shared
objects and artifacts

The participation
metaphor
"dialogical”,

interaction approch

Figure2: Three metaphors of learnif@aavola & Hakkarainen, 2005)



Paavola and Hakkarainen (2005) define knowledge creation throughttiaéagical learning knowledge
ONBIGA2Yy A& 4SSy | a WRS@St atefict 2 ®OPR falflchriii NdpBHaaHS a K| 1
knowledge creation requirest least two peplethat have at least one shared objectamtefactinvolved

in their interaction. Three metaphors of learning are presentedRigure 2 This figure shows how

trialogical learning approadio learning considers learning as knowledge creation, compared to dialogical
approach that that lacks the element of (boundary) object but requires at least two people participating

and monological, knowledge acquisition approach that requires only onsope Of these three
YSGFLIK2NE 2F fSENYAy3ds 2yfe G(KS WIiINAIf23A0tQ (y2

creation that involves boundary objects. (Paavola & Hakkarainen, 2005)

On the other hand, Nonak& Takeuchi1995) define knowledgereation using concepts of tacit and

explicit knowledge as well saknowledge spreading orfour different levels: individual, group,
organizational and inteorganizational.Figure 3presents the SE{process by Nonaka et al. (2000).

Perhaps the most relent parts of this process for knowledge @eation in our studyrethe upper right

guadrant and the lower righfuadrant: tacit to expliciand explicit to explicitNonaka calltacit to explicit

knowledge creatiomxternalisatiorand articulating. Foexample, when workshop participants draw their

ideas on posters, their knowledge is externalized. Also, if a participant merely mentions an idea in
RA&aOdzaaAz2ys GKSy WI NI A Odz idedshayeTi@cusRefl and Nawn S posteis ¢ S €
collaboratively by many participants, then thexplicit to explicit connecting and combinatipnocesgs

lead to knowledge careation.(Nonaka et al., 2000)

|—> Tacit Tacit j
i Socialisation Externalisation

5 u
& =1
= o
Empathising Articulating =
()
ry
"-._,,/,
Y
- : ; =
= Embodying Connecting =
E —_—
[ Internalisation Combination \
E xplicit E xplicit

Figure3: The SECI process (Nonaka et al., 2000)



Anaher concept relevantdr knowledge cONB | A2y Ay (GKAa &ddzRé Aa Wiy?2
(2002). Knowledge building highlights the role of idea®nceptual artefactg, that act as outcomes of

knowledge cecreation, but also as the main tools for reachihg outcomesKnowledge building is a

process where a community creates conceptual artefacts and uses them as toolscteat® new

knowledge. (Bereiter, 2002)

2.1.3 Knowledge Gareation in Service @esign

Albinsson et al(2007) present a cdesign approach swible for service development. They argue that
when trying to innovate in networksa$ opposed tavithin just one company), it is crucial to cross the
borders between differing people and perspectives while keeping the end customer on focus. According
to them, a cedesign scenario, which isfiast-personstory about an end customer, can ba effective

approach for achieving this.

Codesign can be understood as a form of knowledgem@ation. Foexample, Smedsand PoyryLassila
(2011) defineco-design agknowledge cecreation in innovative knowledge communities. In this paper co
design is defined the same way. Consequently, theory of knowledgergation can be directly utilized

when discussing edesign of services.

The paper byPoyryLassila et al2013 connects the theory of knowledge creation to design research.
They state that theory that is relevant to both knowledgeateation and cedesign is the view that new
knowledge is created through practical engagement with objélherefore, it is jatified that our study

examines the combination of knowledge-creation, service coesign and boundary objects.

Based on the theory aboveervice cedesignseemsa natural and important application area for the
theory of knowledge (cQcreation where this kind of researchmay create significant value for
organizations and organizational networlkdsg boundary objects are closely related to knowledge co

creation. Therefore, the next subchapter discustdeory about boundary objects.



2.2 Boundarybjects

In the previous chapter, theverlappingconcepts of knowledge ecreation and service edesign were
discussed However,in this study it is important to understand howoth activities can be performed
effectively. Based on theory, potentially effectiveapproach igo use boundary objec. This subchapter

presents some of that theory.

2.2.1 Boundary Obje€kefinition
In 1989Starand Griesemermrote awidely usedarticle about boundary objectS.hey list two activities
that are crucial for translatg between viewpointgthis means creating understanding between people

with different perspectives)l) standardization of methods ar) the development of boundary objects

They describe boundary objects to flexibleenough to adapt to local needmit alsotbbust enough to
maintain a common identity across si@s other words even the samdoundary objecthave different
meanings indifferent communities but their structure is recognizableand understandableacross
different contexts.Therefore boundary objectsre inkeyrole whendevelopingcommonunderstanding

acrosdifferent social worlds(Star & Griesemer, 1989)

In her 2010 article Star summarizes three key components of boundary objects:
1) Yhterpretive flexibilityQ

2) $he structureof informatic and work process nee@sd

3) the dynamic between #tructured and more tailored uses of the obje@ts

However, she continues that interpretive flexibility is easily the most cited and used (in theory) of these
three aspectsinterpretiveflexibility means that different peoplaifferent communitiesg or in different
contextsg interpret boundary objects different ways in create different meanings and knowledge related
to them. The structure of informatic and work process needs refetbdécadaptation of boundary objects
olaSR 2y aLISOATAO ySSRa 2F G(G(KS dz&aSNA® C2NJ SEF YLX S
system satisfied the work needs of biologisthie component 3) means thabundary objectsan be
vagueand abstrect (ill-structured) or they can be made more specific, more tailored for a specific local
context. The more tailored they are, the more useful they may be within a local use by users having similar
perspective with each other. On the other hand, the maiadred for one perspectiva boundary object

is, the less effective it may be asboundary objecbetween different communities of practicéStar,

2010)



Paavolaand Hakkarainen (2005)escribetwo essentiaroles forboundary objects: 1they can be olgcts
that are cocreated but also 23erve agatalysts for the careation processAs later shown in this paper,
these two roles for boundary objects are central in our study ®arthermore, in their article about
service cedevelopmentand co-design,titled Whe roles of objects in collaborative worksh@d#oyry
Lassila et al. (2013) defined boundary object#s object that is used as vehicle of knowledge and
aggregator of knowledge exreation in collaborative encounte®@he field and context dheir study is

similar as this one, so therefore their definition is very relevant in this study too.

2.2.2 Importance of Boundary Objects

As mentioned in the previous subchapter, boundary objects are important when translating between
different viewpoins (Star & Griesemer, 1989). This vieayndary objectcanhelp peoplewith different
backgrounds, fields, expertiseylture, or perspective better understand each othegmmunicate.and

collaborate.

Carlile Nicolini, Langley & Tsouk#2013) sharply dicize the lack of attention to objects in social
research. According tthem, towards the end of twentieth century social science focused more on
language and marginalized objecisring the time when objectsrtefacts and technical systems became
increasingly important in human live'heyargue that objects andrtefacts matter in organizational
activity, andtherefore deserve morattention in research They continue that organizational sense
making, cognition, knowledge, learning and perceiving aractad through$ociomaterial practice®
which means that organizational members learn to do certain things through the use of objects. Thus,
objects are important for organizational succefhese claims seem also relevant in the context of our

study¢ using boundary objects for knowledge-coeation in service cdesign. (Carlile et al., 2013)

Nicolini, Mengisand Swan (2012) highlight érole of objects in crosgisciplinary collaboration. They
argue thatobjects 1) motivate collaboration, 2) allow piaipants to work across different types of
boundaries and 3) constitute the fundamental infrastructure of cidissiplinary collaboration activity.
All these benefits are important for knowledge-ceation in service cdesign context tooMoreover,

Catile (2004) highlights the effectiveness of boundary objects in new product develophentproduct

development is similar application area to-B.S& A Iy Ay 3 ySg aSNIAOSESE HKAOF

interesting for this study togNicolini, Mengis& Swan 2012)



Furthermore, Kirsh (2010) discusses how external representations, which may be considered boundary
objects, enhance cognitive power. He lists seven ways external representations accompliERtérizal
representations 1) redue cognitive cost okense making, 2) provide a structure that can be used as
shareable object of thought, 3) create persistent referents, 4) facilitatepeesentation, 5) may be more
natural representation of structure than mental representations, 6) facilitate computioge explicit
encoding of information and 7@nable constructing more complex structures. As the consequence of
these benefits, they help coordinate thoughfThese benefits of external representations can be
understood as potential benefits of boundary ebis that would be helpful for coreating knowledge

when coedesigning servicegKirsch, 2010)

2.2.3 Types of Bounda@pjects

According to Star and @gemer (1989), there are four types of boundary objeatpositoriesideal types
coincident boundaesandstandardized formdRepositorieare ordered piles of objects which are indexed

in a standardized fashiorideal typesare abstract and fairly vague descriptions such as diagrams or
collection of maps. Thanks their vagueness, ideal types adapt different situationsand are suitable

for communication and cooperating symbolicaliyoincident boundarieare objects that have same
boundaries but different contents with each other. An example would be two maps of the same area so
that each map higlights different things¥or instance,two maps of Africa: one that shows ecological
zones, and one that shows population density. Finaligndardized form$elp communication across
dispersed work groups by gathering information in standardized fashitvrefore,they result in
standardized indexes that are understood the same way in different locations and by different types of
people.From these typesdeal typesnay be the most relevant for our study, because boundary objects

of this study resemblenost that type.(Star & Griesemer, 1989)

Carlile (2002) categorizes knowledge boundaries in product development into three types of boundaries:
syntactic, semantic, and pragmatic. Syntactic approach to boundaries highlights the importance of mutual
syntaxor language with which to communicate. Without the same syntax or language understanding each
other is difficult. Semantic approach to boundaries@e complexeven with mutual language or syntax,
people may make different interpretations which make eommication and collaboration difficulThe
pragmatic approach sees knowledge, and thus boundaries, as localized and embedded in practice or a
function.Because gbpragmatic boundaes, people do not have mutual understanding about what exactly

to do or aim at (Carlile, 2004)Therefore, pragmatic knowledge boundaries often arise when working
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across functionsObviously, common understanding about tasks and goals (pragmatic boundaries) of
service cedesign workshop, as well as ability to communicate witheotparticipants (syntactic and

semantic boundaries) are important, which makes this theory useful for our stGdylile, 2002)

Carlile (20023lso divides boundary objects into different types based on with which type of boundaries
they work with.A suiable boundary object for crossing syntactic boundaries is one Wsablishes a
shared syntax or language for individuals to represent their knowl@dige example, if both engineers
and assemblers are familiar withspecific type of assembly drawingaich drawing may then provide

them a common syntax and thus act as effective boundary ol{j€etlile, 2002)

For crossing semantic boundarigaccording to Carlile an effective boundary objegtrovides means for
individuals tounderstandtheir differences and dependencies across a given boundawngh boundary
object allows individuals to specify what they know or worry about as concretely as possible about the
problem.(Carlile, 2002)

Finally, an effective boundary object for crossing pragmatic bariad facilitates a process where
individuals can jointly transform their knowled@g®o common understandingA good example about
/ | NJ (2002%megmatic boundaries and developing pragmatic boundary objects to cross tisem,
. SOK1 @ Q& dnthatstody engineelzk @ssemblers and technicians had wliffss understanding

eachother¢ KS& YIylF 3SR G2 ONBIFIGS &aKFINBR dzyRSNEGFYRAY 33

RSTAYAGAZ2YAQ GKFG 6SNB SEI YLX Sacledr way.(As BakKhiEOa3D ! &

herself interprets it, the tangible definitions served as boundary objects that created common ground
between different knowledge communities. Therefore, tangible definitions (physically pointing out a

problem/situation), can beeen asa pragmaticboundary object(Bechky, 2003)

Although boundary objects and their benefits described in this subchapter are relevant in service co
design too, the next subchapter examines even ndirectly relevant theory for role of boundary objects

in service calesign.

11
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2.3Boundary Objects iiervice Gdesign

2.3.1 Boundary Objects in Knowledi@CQreation

Regarding to the relationshipebwveen boundary objects and knowledge-ceation,trialogical learning

by PaavolaandHakkarainen (20033 very relevant, because the concept has (boundary) objects in central
role in knowledge creation. The concept also requires that there are at least two people for knowledge
creation to happen. Therefore, the knowledge creation according to concept ofgitaldearning is by

definition knowledge careation.
Moreover, Hakkaraineand Paavola (2009)st six chaacteristics of trialogical learning:

1. Focus orshared objects of activitwhich are developed collaboratively. These objects may be e.g.
designspr prototypes.

2. Sustained and longstanding pursuit of knowledge advancenrs knowledge advancement
may be e.g. new ideas and innovations.

3. Knowledgecreation processes taking place mediated interaction between individual and
collective activities

4. Creasfertilization of knowledge practices betweelifferent knowledge communitiesuch as
educational, professional and research communities.

5. Technology mediatiarAppropriate technology is necessary for participants to effectively interact
with knowledgeartefacts.

6. Development through transformation and reflectiavhere novel ideas form through interaction

between individuals and objecté-dakkarainer& Paavola2009)

These six characteristi¢slakkarainen& Paavola2009)are relevant and suitable fayur study and for

knowledge cecreation in situations such as servicedssign workshops, because in such situatitmos

1. (boundary) objects are used and may be developed collaboratively,

2. the workshop goals tend to be related to knowledge advancement ¢eegiting new knowledge
and understanding about a service)

3. individuak participate in collective activities where knowledge iscceated

4. the knowledge across participanis often diverse(e.g. innovative knowledge communities
(Paavola et al., 2004; Smeé& Poyrnylassila, 201))

5. technology and toolare commonly used (e.g. projectors, digital prototype in the empirical part

of our study)
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6. knowledge tends to form through interaction, reflection and usage of objects.

Consequently, knowledge creation accoglito the concept of trialogical learning is a suitable and
appropriate theory to be utilized when studying role of boundary objects in knowledgeeation and

during service calesign workshops, like in our study.

Epplerand. dzNJ K NRQa adicateitmabvisimlgprigsentafids cAn be beneficial in knowledge
managementConsequently, they encourage researchers to actively experiment with new forms of visual
knowledge representations ani evaluatetheir benefits and potential drawbacks. Thelg@ suggest

exploring visual representations in practical organizational situati@ypler & Burkhard, 2007)

Boundary objects are often visual representations. Also, serviedesign workshops are practical
organizational situations. Therefore, the thgoby Eppler and Burkhard (2007) can be interpreted to
encourage both researchers and practitioners to use and experiment with (visual) boundary objects in

service cedesign situations such as workshops.

Epplerand. dzNJ K | NJROD)focusesizidie onisualizing knowledge than creating actual boundary
objects. Yet, some of the objects in their knowledge visualization examples have clear characteristics of
effective boundary objects. For example, they introd4edUristic sketche€xhat are \rawings usd to

assist the personal or group reflection and communication process by making knovitegigeyress
explicit and debatabl@Heuristicsketches seem to be a method for knowledge creation by making tacit
knowledge explicit (externalization) like hdwonaka and Takeuchi (1995Jlescribed how knowledge is

created.(Eppler & Burkhard, 2007)

Moreover, Epplerand Burkharddefinea sketch astl rough drawing or painting in which an artist notes
down his preliminary ideas for a work that will eventually be mmaliwith greater precision and det@il
According to the article, heuristic sketches allow various interpretations and foster the creativity in
groups. They also help to capture insights of individuals on how people perceive reality arabibin a

concept. (Eppler & Burkhard, 2007)

Theory presented in this subchapter indicates that boundary obje@isKk SG KSNJ 4 KS& | NB Ol
NB LINB & S guth asW R §dzidR & (i A(Eppled & BurkOedS Z00M)r objects that are part of
knowledge creation proas like in trialogical learnir{glakkarainer& Paavola2009)¢ areoften beneficial

in knowledge cecreation, even likely in situations such as servicalesign workshopdHowever, the next
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subchapter examines more directly the role of boundary objegatetically in the context of edesigning

services.

2.3.2Boundary Objects i@oDesignng Services
Hakkarainenand Paavola (2009) discuss howllaborative designing is a trialogical experientéat
directlyg even more directly than their theory prested in previous subchapteyindicates that trialogical

learning is applicable specifically in the context@flesigning services.

Similarlyto Kirsh (2010), Blomkvistnd Segelstrom (2014) use the tefMxternal representatioffinstead
of term bounday objec). However, their external representations seem to fulfill the definition of
boundary objects tooespeciallywhen external representation is used in specific context such as co
designing services. Therefore, these artickes relevant fortopic of our study and thissubchapter.

(Blomkvist & Segelstrém, 2014)

Moreover, Blomkvisand Segelstrondiscuss external representations and their benefits specifically in the
context of service design. According to them, there are two main types of extexpadsentations in
service design: visualizations and prototypes. Based on this, visualizations and protuiypéective

boundary objects when edesigning service¢Blomkvist & Segelstréom, 2014)

PoyrylLassila et al2013) analge the roles of objets in collaboration. More specifically, they focus on
roles of objects in service atevelopment workshopswhich is very relevant for this studyheir findings
indicate that contextual factors affect the way objects ased in cedevelopment. They ideifted four
such factors:
1. the aim of cedevelopment (e.g. to create new ideas or to develop something that exists)
2. GKS FAY 2F GKS 62N] akK2L) 6So3od (2 StAOAG LI NIAO
objects predesignedy facilitators)
3. the phase in the service development

4. the approach (e.g. emphasis on the rational or the emotioriBfyryLassila et al2013)

SmedsaandPoyrylLassila (20119tudiedthe topic of®@o-designing value networks in process simulat@ns

They definé co-designasknowledge cecreation in innovative knowledge communitié&heir definition
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is relevant in this study todlhey used three types of boundary objects: process models, scenarios and
visualized speech citations. These boundary objects woskeéd2 ( K | & catalystsJandbUjegts of
coR S & k Sinyil@ly to howPaavola and Hakkarainen (20@8)scribe main roles of boundary objects
andthereforewereimportant forthe success and results of the-design procesgSmeds POyryLassila
2011)

Earlier,Pa@2 t I SiG +ttd® 6unnno FylFtel SR WAYyy20F A0S 1y2sf
what innovative knowledge communities are, and what kind of communities tend to create innovative
knowledge. They presented three models of such communities, lalggsed on the same theory and

same mechanisms already presented in this literature review: e.g. concepts of knowledge building
(Bereiter, 2002) and externalization of tacit knowledyeriaka & Takeuchi, 1995 his also indicates that

such theory is relant for service calesign. (Paavola et al., 2004)

Pirinen (2016) has identified barriers and enablers eflesign of services. These barriers and enablers
are divided into five separate categories and each barrier and enabler is related to one caidgory.
categories are: Collaboration (finding a common ground), Organisation (creating commitment), Processes
(being integrated), Implementation (making an impact) and Methods (becoming a pra¢Rag)en,

2016)

Some of these barriers may be turned irgnablers by effective use of boundary objedEspecially the

barriers of the Collaboration category presented by Pirimeight be turned into enables by using

boundary objectsForinstance,t ANAY Sy fAada WS5AFFSNByOSaierang € Iy 3d:
W/ NBERAOGE SZ NBaLRyYyaAdS O2YYdzy Adesign forsgrficedosiexa@@eNNS & LI2 y
syntacticand semantic typs of boundary objectgCarlile, 20025eemeffective for turning this barrier

into enabler. Alsmtherwise boundary oljects carimprove communication and understanding between

different kinds of people(Pirinen, 2016)

Codesign of services by nature a collaborative innovation activitgmeds et al. (2014) characterize
collaborative innovation a$l process of knowlage cocreation over boundarie3In their study,visual
boundary objects were used to @evelop educational processes in three discustiased workshops.

These workshops successfully supportedceeation of novel ideas for educational innovatiod$he
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boundary objects had majorrole in achievinghe co-development resultsThis indicates that boundary

objects often are; or should beg in a major role when cdesigning servicegSmeds et aj 2014)

Levina (2005) proposes that multi-party collaborsive practice an information system desigimerges
because of agents producing, sharing, and reflecting upon material o@f@btspoints out that an object
may be perfectly suitable to serve aseffective boundary object in such situation, katill the agents do
not actively use itObviously, wherboundary objectsare not utilized they damot create any benefit.
Therefore,to realize benefis from boundary objectavhen co-designing services, it is important that 1)

they are actively used and 2) hdiaey are used(Levina, 2005)

Ly GKSANI wnnp FNIAOESE [SOAYl |yR =*I I & lbouRdarg Odza &
spanner) G KS@& NBFSN) G2 F3Syida ¢K2 LINPRdAzOS -ihys® dza$sS
Especially, when boundari@se high, such as in information system development projects, especially in
offshored ones, boundary spanners are important for the success of the progdahé & Vaast0098.

These concepts are relevant for effective usage of boundary objects ineseodesign.

Furthermore, Levina continues, if a design prototype that is used as a boundary object is left unchallenged,
it may inhibit collaboration. Therefore, it may be beneficial to encourage participants to challenge the
current prototype and creatisy consider different types of designs too when using a prototype as a
boundary object. Thiss very relevant in this studpecause the boundary object used (Peili) is an

information system prototypesimilarlyto the boundary objech y [ S @A yléviay 2065) dzR & ¢

Levina also talks about participants ignoring boundary objects in collaborative activities. She lists several
common reasons for this: sometimes the ignoring is caused by being unaware of the object, being unable
to access it or lacking compatce necessary for interpreting it. Yet, even when these causes natre
true, participants often ignored objects produced by oth&ysteaffirm their professional, organizational,

or project involvemenbased identitieQ(Levina, 2005)

As a conclusion,evina(2005)recommends researching practices surrounding the use of a boundary
object instead of just focusing on the boundary object itdétfilowing her advice, our studgcuses on

how boundary objectare usedin service cadesign workshops
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2.3.3Facilitating Service €@esign Workshops
To effectively use boundary objects for knowledgecoeation in service cdesign workshops, competent
facilitation is in important roleLike in our empirical study, oftesuch workshops have selected

facilitators who are responsible for the facilitation.

There are many responsibilities for facilitators: timegtygive participants turns to speak, give instructions

F2N) 62N] aK2L) (Fala | yR Y zhyse adighmenisAldd, fadlikatolis gtéed Q LINE
participants towards active participation @iscussionand workshop task&Vhen a workshop discussion

has a goat as the discussions in this studyhe facilitator maytry to direct the discussion to be more

productive towards accomplishing the gaasuch as forming ideas related to a serviCensequently,

facilitators may direct the interaction intentionally, and thus have a major influence on what knowledge

is cocreated during a workshogHirvensalo, 2019\lielsen, 2012pp. 106).

Depending on sitation and person, a facilitator may have many different roles. For example, the same
person may be both researcher and facilitator. Especially then, but also otherwise, facilitatorsofien

take other roles toa; such asnes listed by Herbert (2010)

W2 £ A (:xhér& arg/rany stakeholders involved in workshepsh of which has own interests and

power with which facilitatorsnustdeal

WY I 3 x Bk fhcijit@or must take care of many practical things to ensure theceeation during a

workshop gos smoothly

Wi NI RS NikcilithtdrsimiisedBidDwith issues of trust and traeteffs between their own interests and
needs and expectations of workshop participantespecially if the facilitator is also a researcher or

otherwise has interests other #m the facilitation itself

W@ Sy G NJoh éhéj hduid Athie Eacilitatomust make room for many people to speak, but on the other

handthe facilitator will represent some voices more than the othékerbert, 2010)

Consequently, facilitating a workshapa complicated and demanding task that requires many choices

and actiondrom the facilitator.

Kaner (2014pp. 149153) listsmanyclassic challenges for facilitators. Some of thethe most relevant

ones for this study and effective responses by ttiacilitatorsarelistedhere:

1 ChallengeDomination by a highly verbal member
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o Effective responseEncourage other members to participate more
1 ChallengeSeveral different topis being discussed at the same time
o Effective responseSummarize the key themdseing discussed. Encourage participants
to link their ideas to the central tasks or goals of the workshop. Cre&a.ad NJ Ay 3 f 2
where ideas are saved to be accessible later.
1 Challengepoor followthrough on assignments
o Effective responseAssign the wik to teams.Make teams report back the progress of
their assignment already at the midpoint of time allocated to the task.
1 ChallengeQuibbling about trivial procedures
o Effectiveresponseall {S GKS GSFY adSLI 601 FNRB¥ GKS R
NBFffe& 32 AKdrer, (20f4) K S NB K ¢

In conclusion, facilitators andhéir actions are one factor thatan havea significant effect on service €o

design workshops anithe role of boundary objects in knowledge-coeation there.
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3 Case DescripttoandResearch Process

3.1 Case Description

3.11 MORFEU&ojectc Context and Starting Point of the Study
This study was done as a part of MORFEt$Barch project, which focused on the wed#ing and
healthcare service ecosystem in Finland. The aim©@RHAEUS was to find ways to make healthcare and

well-being service ecosystem more custortentered and effective.

During the earlier phases of MORFEH8ect, various empirical data was already gathered. It was
gathered through interviews, workshops aather methods. Based on these earlier phases of MORFEUS,

some problems and unfulfilled needs in the Finnishdelhg ecosystem were discovered.

Based on those needs, discovered earlier in the MORFEUS project, MORFEUS researchers realized that
there is aneed for a specific kind of digital wéleing platform. Such a platform would facilitate
collaboration and knowledge sharing between different kinds of Aweihg professionals as well as
between those professionals and their customers. To gain bettderstanding of what kind of digital

platform could potentially be useful, the development of P@iA y 9 y 3 f A @adifitaldwellbehi 2 NE 0
service prototypeg was started. The first version of prototype was developed in March 2016 and the
fourth verson in early June 2016. This fourth prototype version was introduced to participants and used

as a boundary object in the seminar held from Jun&é tb516", 2016.

3.1.2 Peilg Digital Wellbeing Service Prototype

The digital wellbeing servicBeili aims at improving collaboration and knowledge sharing between
different welltbeing professionals related to their mutual clients. Secondly, it aims at improving
O2ff 02Nl GA2Y 0SG6SSYy OfASydGa FyR LINRTFSus@elZyl fa |
being information. Thirdly, an important goal of Peili is to empower the customer by giving access to all

personal welbeing information as well as by offering relevant digital tools and resources.

Ly G(GKAAa &addzRe I (K Stothe Nt interface Niéws 61 thd serviczar&tdtypailihas NB T S
dashboard viewdor customer interface and case manager/professional interfdce LJA Ol dzZNB 2 F ¢
customerA y (i S NWFal 80 SEIA( | QApp@ridiSldt thle @nd bfythis paperA picture2 ¥ t SAf A Qa /

manager/Professional Planning tool vievaiso inAppendix 1
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W My Health 4 Support Netwo Messages ¥ Objec

Pillars of my well-being Tasks completed

Notifications

Hi Sam Citizen!
Type

My Health
Application

Application

My Health My Helpers
Sender Type Topic MName E-mail Phone
Sam Citizen  MyHealth  Last 2weeks 2 new comment(s) Open danny.doctor@doctor.com 045-12345657  Send message

Sam Citizen My Health Viimeiset 2 viikkoa Open
Danny Doctor

. kim.casemanager@case.com 045-14257102 Send message

MY Su pport Network Kim Casemanager
Name Latest social update
My Applications
@ Enjoying the summer!

(From Facebook 1week 5 days ago)
Subject Provider Status Amount

Lauri Majuri

Housing support Kela Requires information 500 Open
Did some cycling today. Beautiful
weather!!:) Unemployment support Kela Approved 400 Open
(From Facebook 1week 5 days ago)

Charles Bell
My Messages
Messages New Message
Last Updated
(] Subject Participants -
(] Jewellery Making Kim Casemanager Jun?

Picturel: Customer's Dashboardew
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Hi Kim Casemanager!

Discuss

Notifications
Customer Type Topic
Sam Citizen My Health

Sam Citizen

& Customers

Last 2 weeks

Messages

Housing support

Application

& Planning tool

Log out

Customers

Messages New Message E-mail Phone
cherly.green@gmail.com (585)-380-4826 Send message
Last Updated
(] Subject Participants -
Cherly Green
(] Jewellery Making Sam Citizen Jun @

Notifications

Jeremy West

>

jwest@gmail.com

randy.harris@gmail.com

(230)-699-1031

(245)-773-5353

Send message

Send message

Customer  Type Topic Status .
Randy Harris
Sam My Health Last 2 weeks 1 new OPEMN
Citizen comment(s) @ sam.citizen@gmail.com 041-465873172  Send message
Sam MyHealth  Viimeiset 2 viikkoa OPEMN -
Citizen Sam Citizen
Sam Application  Housing support Requires OPEN sonia.duncan@mail.com (652)-195-9411 Send message
Citizen information
Sam Application  Unemployment Approved OPEN Sonia Duncan
Citizen support

Lahettaja Flagged time

Unemployment support  Sam Citizen  10:30am

Remove from To-Do list

Picture2: Peili: Casenanager/Professional Dashboard view

3.13 Data Gatherig

The empirical data was gathered from the workshop that was part of the seminafrbeidune 1% to

Junel6™in 2016.In the workshop, Peili and posters were used as boundary objects for senviesicm.
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The dashboard views of Peili (Picture 1 aitduPe 2) were projected onto the wall during the workshop.
The posters were initially just empty sheets of paper. The workshop participarteated ideas and

drawings related to the service into the posters during the workshop.

The data consists of ¢hmaterial produced by two teams, since the audio recording of the third team
failed. The posters and photos of them were used as datee team discussions during the workshop
were recordedwith audio recorders andideo camerasAlsq some photos were t&n. The researcher

was also a workshop participant, so he observed the workshop activities also firsthand.

3.14 Data Analysis

The dhta analysis method of this study was qualitative content analy&ilbacher (2006) points out
critiqgues about superfiality of quantitative content analysis, which tends not to consider the context of
text components, latent structures of sense, distinctive individual cases and things that do not appear in
the text. Qualitative content analysis better overcomes thesadssand is therefore more suitable for
data analysis in this study. Moreover, in gqualitative content analysis the researcher makes subjective
interpretations of data. Qualitative content analysis is often useglualitative case research. It is suitable

for discussion data, but also for analysis of other content formats such as photosti8instidy is a
gualitative case study, artie phenomenaand datain this studyare closely related to humaand social
behavior, such qualitative approach to bothtdanalysis and otherwise is the most natural and effective
choice. (Kohlbacher, 2006).

Discussions of the workshop teams in audio recordings were afterwards transcribed into text to make the
data analysis more effective. The researcher transcribed tlse dight pages of text himself, and then
hired a transcription firm to transcribe the re@t4 pages The verbal discussion data and posters were

then analyzed using qualitative content analysis method

This analysis focused on how knowledge wagreated ¢ especially howservicerelated ideas were
formed ¢ during the workshop. Itemized lists were created from the ideas in the posters created by
workshop teamsThese lists are iAppendix3. Then, the number and structure of ideas were analyzed.

Finally the transcribed discussion data was analyzed.
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3.2 Research Process

The phases of research process are presentedigare 1 The fhases are in chronological ordérhe
research process started withe researcler being involved in MORFEUS project #emning about it

and somerelevant topics such agurrent issues and needs related to Finnish healthcare and social care
ecosystem Next, the iterative development process of Peili (see chapté2Bstarted. Then initial
reading about some relevant tihey was done. After this, the workshop and data gathering in it was
planned and executed. Latditerature research and writindLiteratureReviewchapterwasstarted. As is
typical for abductive reasonindjterature research phase then continued simuleously with the data

analysis phasendwhile writing the results and conclusions of the stddy CA y I £ f 8 T (was & Y I &0

finished by completing the remaining parts, and improving the existing ones of this.paper

Developing
Peili-
Service Initial
Prototype literature
and research
boundary
object

Learning
about
MORFEUS
project and
relevant
topics

Planning
workshop
and data
gathering

Workshop
& Data
gathering

Finishing
Results Master's
Thesis

Data
MEWSS

Literature Review

Figure4: Phases of Research Process

Next subchapterslescribein more detaithe most relevant phases of the research process.
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3.2.3 Seminar

MORFEUSeminar was heldrom June 18 to 16", 2016. The first day of the seminar consisted of
presentations from di#frent speakers and short Q&#nd discussion sessions after the presentations.
During the first day of the seminar, the MORFfUSectand its results by that date as well as Peili were
introduced to participantsThe first half of the second seminar daynsisted of presentatios, similarly

to the first day.

The participants of the seminar were experts of various relevant fields, such as healthcare, eHealth, social
care, business, case managementsimplification,and law.Some of the participants gayeesentations

related to their fieldsAlso, the research team patrticipated the semiriBine second half of the second

day of the seminar focused dahe prototyping workshomluring which participants coreated knowledge

relevant for cedesigning a servic The workshop is described in detail in the next subchapter.

3.2.4 Workshop

The research focus of this thesis is thae of boundary objects iknowledge cecreationrelevant for
service cedesignduring thisworkshop Peili¢ that was introduced t@seminar participants earlier during
the seminarg acted as aoundary object in the workshop arid therefore describedin this thesis As
seen in thePicture 3 Dashboard views of both customer and case managerfaceswere projected
onto the wall dumg the workshopThe goal of the workshop was to-design a wellbeing servieggand
co-create various ideas related togto answer the similar needs for which Peili had been developed. The

workshop task instructions are described in detail in the rsekichapter.
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Picture3: Peili used as boundary object by projecting it onto wall during workshop

3.2.4.1 Workshop Teams and Tasks

During the workshopparticipants were divided intohree teams ¢ of which two are observed in thi

study cF YR SFOK GSIY 6Fa& IABSY | ALISOATFAO GFalo hy$

the digital (healthcargsocial carewellbeing) service should be and look like from the perspective of

Odza 12 YSNJ 2NJ LI GA Sy i dothergiSe the S8, Wit fiod Ithy Gedspedtivedol casé | &

manager or other sociaare, healthcaregr wellbeing field professional. Teams were instructed to draw
and write their ideas on big sheets of paper (postergeduration of thesewvorkshoptasks was laout 90

minutes.

The workshop was facilitated by two facilitators wheere professional informatiomisualizers withthe
expertise area of knowledgesimplification and information design. At the beginning of the workshop,
the facilitators gavenstructiors ofthe tasks to teams. Facilitators also encouraged participants to be
creative and not limit their thinking to the current service prototype/boundary object Rdils way, the
boundary object would be challenged and would not inhibit collaboratioa way described by Levina
(2005).Views oft S Aukek iftérface were projected on a big wall visible to participants during the team

tasks(Pictures 1, 2 and 3)
More specifically, the instructions of the workshop were the following

1 to develop criteridor userinterface
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*QOriginally there were 3 teams but analysis of one team was excluded because audio recording failed

1 to evaluate current interface®f{ Peili), and

1 to prototype new ideas by drawing them on posters.

Also, in these instructions somequirements were listed for the service to be-designedccustomer Ul

criteria and functionalities such as:

OdzaGt2YSNR& | oAfAdGebeing YIyYylI3IS GKSANI 26y oSftf
reporting their situation,
accessing all thelrealth-relatedinformation,

communicating withprofessionalsand

a r w N e

enabling selfeflection.
Forthe case manager Ul, the instructed criteria were:

1. Ol &S Y Inged @ Sndnaverything,
2. information from a wide range of sources,

3. andcollaboration with other professionals and collaboration with cusérs.

Moreover, the participants werg/id 0 NHzOG SR (G2 RS@St 2L 623G WKIFINRQ ONAX
FYR Waz2FaGQ ONARGSNAI &dzOK | &Findlly the darfichans wekeSriStfuctddy R F 2
to prototype new ideas bgketching out their ideas for each user interface anduking the materials in

front of them (big sheets of paper, marker pens and other drawing and writing equipment).

3.2.4.2 Workshop Participants

In total there were 5 participants nvolved in two workkop teams examined in this study. Of these
participants,13 were regularteam members andwo facilitators. Neither facilitator was a MORFEUS

researcher Instead, the facilitators were external experts, who had prepared the workshop structure and
instructions based on earlier conversations with MORFE&d8archersParticipants had a wide range of

expertise, and their most relevant expertise is summariz&aiivie 1 The table describes each participant

in the workshop. Customer perspective team memberS arNEF SNNBR (2 a W ! Q |
LINEPFSadaAz2ylf LISNRLISOGAGDS e dstoMe teamdadikie @ meBbedS TS NNE |
of which one left during the workshod@.he @se manager team hagight (8)membersor nine when

including their &cilitator. One case manager team membeft during the workshopAdditionally, from
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the other seven (7) members of the case manager team,(Byavere absenta significant portion of the

time.

It is also noteworthy to mention, that some of the team membin both teamswere MORFEUS
researchers who had developed PETiis likely influenced th&nowledge cecreation processThe
researchers were also the ones inventing the feature idefa®eili during the development of Peili

prototype in the months befre the workshop. Therefore, the researchers had different perspective to

Peili and its feature ideas than other workshop participants.

Tablel: Participants in Workshop

Code for| Team Field(s) of expertise | MORFEUS | Other notes
Person | membership researcher?
FA1 Facilitator Simplification, No Facilitated
information design case manager
team
FA2 Facilitator Simplification, No Facilitated
information design both customer
teams
Cul Customer IT, business Yes Author of this
paper
Cu2 Qustomer Law, contracts Yes
CuU3 Customer eHealth No
Cu4 Customer Innovation, Business No Was present
between 24
70min
CU5 Customer Healthcare, social No Left during
care, eHealth workshopat
61min
CM1 | Case manage| Strategy, business No
(professor)
avi2 Case manage| Healthcare, social No Left during
care, eHealth, IT workshopat
61min
CM3 | Case manage| Case management No
Social care
CM4 | Case manage| Business, social care Yes
healthcare
CM5 | Case manage| Contracts, contract No
simplification
CM6 | Case manage Social care, case Yes Was present
management only part of
the time
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CM7 | Case manage IT Yes Was present

only part of
the time

CM8 | Case manage| Business, Knowledge Yes
management

After the team task, all posters from all groups were puxtn® each other in a wall. Then each group
presented their ideas to other participants. During and after these presentations different ideas were
discussed. However, this end discussion part of the workshop is excluded from the scope of this study
becaug no newideas werecreated during this phas€onsequently, the end discussioteissimportant

when observing th&nowledge cecreation process
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4 Empirical Findings

In this chapter, the empirical findings apeesented in the following wayFirst the total number and
structure of ideas formed during the workshop are describ&tter that, thestructure andformation
process othree big, higHevel ideas; each of which was drawn into its own posteis described and
analyzedn detail.In this anaysis pictures of relevant posters, figures of structure of ideas, figures of idea
formation timeline, and relevant quotesvith commentary directly from the discussion datare
presented¢ KSy t SAf AQa Ay T-Lreatoy dung the/woikshidsabalyZed Binaly,2he

main empirical findings are summarized and the two workshop teams compared with each other.

4.1 Number and Structure dfleas

In this analysis, only idedsawn orwritten downon posters were counted as ideahestructureof ideas
was largely hierarchical, or systematic. This means that many ideas were connected to other ideas and
WOKAf RQ ARSI & 2N YIhe Mgrgsinnext tRré&lsdbchaplers getnéhSisite ielRtfd: & @

structure of three big, higevel ideas.

Therefore, the total number of ideas can be counted in several different whggach piece of lovievel
co-created knowledge is counted as a separated idea, then the number of ideas is high, whereas if only
highlevel concepts are cotied, then the nunber of ideas is lowDepending on the way of counting, the

total number of ideas was at mos@@nd at least 10. The total number of ideas with different counting

methods is presented ifiable2.

Table2: Total Number of Ideas both Teams

Method of counting ideas Total Number of Ideas
All ideas 69
Only high and midlevel ideas 29
Only highlevelideas 10
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Pictures of eachposterare shown inAppendixX2. The ists of Ideas in Posterare shown inAppendix3. In
addition, someposters areshown,and ideasrelated to those posters ardiscussed in the nexhree
subchaptersThose subchapterdescribe and analyze in detail the formation process of three-kegél

ideas.

The three higHevel ideas were chosen for such analysegause they all were higkvel ideas, that had

many lowerlevel ideas connected to them. Also, each of these three ideas was drawn on its separate
poster in such way that all ideas on that poster are connected to that idea. In addition, all these three
ideas and their posters represent actual user interface views, whereas some other ideas (that are not
analyzed in detail in this study) were for example just written as list of words on a poster instead of
drawing user interface views related to them. Comsently, the three ideas analyzed in detail were likely
more relevant for the service etesign process than fragmented separate ideas that were not drawn.
Also, by analyzing these three ideas, it is possible to analyze the formation process of theeifladets
connected to it, and how and when the idea and the ideas connected to it were drawn on their separate

poster.
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4.2 |dea: Holistic Vie®@ F / £ A Sy U Q@®as@ManagerTem) i dzl G A 2 y
This subchapter is about the first one of the three Higlel ideas analyzed in detail in this stutiialistic
view of Ot A $f¢ sitwtion Originally the ide@verall view oDt A $f¢ sit@tionwas invented and

visualized irPoster Sy the case manager team.

Poster 5: Holistic viee ¥ O AsBugtibrfiGasefmiarder team)

¢KS ARSI gl & Fo2dz2i | 12fAa0A0 OASg 2F Odzaid2YSNRa
manager could see in visual way the most important aspects of different life areas of the client and see all
theseabl & aAYdzZ (FyS2dated ¢KSasS INBlFa gSNBY t238A0GAO¢
and Hobbies; Family (including relatives); Friends; Daily needs such as Housing, Car or transport and
Money; Health, including Strengths (factors that supptv health of that customer) such as Gym,

(health) Problems, such as problems related to Alcohol and Dental; and finally Professionals helping me

(the customer). The structure of this higgvel idea is presented iRigure5. The hierarchy of this idea

consists of four levels: highmid-, low- and bottomlevel.
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High Mid- Low Bottom-
level Level Level level

Job

Positives

_
Car/transport

/ Gym

Alcohol
Health
Problems
Professionals Dental
——

-

Holistic view off’ Daily needs

customer's life
situation

Figure5: Structureof hight S @ S tHolistiBvgWw of @ A ff¢sit@tiorQ 02 NAIAYyFffe& Ay t 208N po
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This idea¢ or some parts or versions of ¢ was discussed seeral times bycase manager team
participants The details and meaning of this ideaveloped through the discussiarfSome main points

of the formation processtimeline ofthisideaare summarizedn figure 6

uFirst mention and version of the idea
oxlient's relationships

aialking about 'mood' feature

wmentioning ‘family relationships', 'relationships to professionals'
uservices the client uses

wGoals and strengths' of the client added

widea develops to be about client's 'life situation' more comprehensively

oXime is running lowbDeciding fast which features are included
oE.g. 'housing’, 'money’, 'health problems' and 'daily needs' added

o'eam members discuss in detail about drawing posters and how to draw the Holistic view poster

J

wWhile the actual workshop is over and most team members are on coffee break, one team member draws the
whole poster from start to finish. Part of the time she is alone during it, part of the time discusses with 1 to 3
other team members about how to draw it

€E€C€C€C€CC€E<«

Figure6: Format2y t N2 OS&aa ¢AYStAyS 2F (KS Ul 2tAa0A0 OASs 2F Oft ASyiQa
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To get more detailed understanding about the idea formation process, it is necessary to look at some
relevant quotes from the discussio®ome parts of the quotes are marked as sfimn marks and

G2N] aK2L) GAYS G6A0KKK rhNPPY KSABR &0 D ST ded S G KIF G L
factors such as several speakers speaking simultaneously, ambiguous pronunciation and too quiet volume.

Some of the most relevant parswhere an idea is mentionear talked about; are bolded.

The first version of this idea was very different from the final versidriiirst the ideawag yf € | WK2f A @
GASHXI ASH (1Qa :NBf A2y aKALA
FAL[7minjg S Qa 1 8S8L) 32 AE sONRK SOWNN (06 NIKI-Ssy (62510 £ O

2S 3J20 GKS fAaldAy3d OASse> ¢6SQ@®S 3A20G | 00Saa G2

QX

network, access to consentslistic view. By holistic, is it all their relationships in

their historyX €

Some discussion related to this idefollowed immediately. About a minute later, includinglY 2 2 RQ

feature intothe holistic view was suggested:

FALS:30MINY (i KS K2fAaiGA0 GASs yESRa (G2 t221 |

| 26 SOSNE GKS O2y@SNRAIFIGAZ2Y Y2@SR A YiNchded intatiefiral G2 2G|
poster. Soonthe idea progresses to include explicitly family relationships, relationships to professionals,

and the services the client is using

FAL1Ominly L GKAY]1l ¢6KIG ¢S YSIyd ¢la Ayarakd Aydz
relate to, who they chose not to relate to. Professionally, but also in terms of their

network. Whether they have mother or sister or boyfriend or whoever that might be.
CMZ1:0r they have a GP (General practitioner) and a certain specialist

FAL Wellther@a GKS LINRPFSaaArzyl f 2yS&a YR UKS Tl YA

O2yasSyida (HIBEG@S FTIHNBSY®SNIBAOSa GKS@QNB 3ISGdA
gone.

FAY {2 @&2dz O2dzZ R alé& ¢SQNB 3ISGiAy3I GKAA YIlye

we are, the measre of success we set up for thaistic viewwould measure how

YIye &4dz00S844a7Fdd X
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A few minutes later,lte goals and strengths of the clienere added to the idea

CM5[17min]: What particularly struck me: firstly, the need to work on strengths and
goals Secondly, changing the plan. Thirdly [inaudible]. And the strength to do that,

AlQa Fftglea KIEINR OKASOAYy3I (GKSasS 202S00A@Sao
elements is contributing to that? Measuring?S Q@S 332G GKS Odzad2YSNI ySi
already nded. The goals and strengthgart of the holistic view then3ome case

workers are better at treating customers with certain kind of strengths and helping to

meet that certain goal. Correlations.
FALIR2Y Qi KI @S |ye SELISNAEGgOOSernBA HASR (REIAZAN
their service use to their goals.
CM3, Sad L ¢g2dd R R2 GKIFG 2NJ LISNKFLA L ¢g2dzdZ R y2

services. Because people very often think the services are a good thing. But very often

they are not a good thing.

Despite mentioning thengoals are not mentioned in the posteifter this, the holistic view idea or its
features were not discussed in a long timedor about 40 minutes. Therthe idea of holistic view
resurfaced andlR S @St 2 LISR (2 0 Sle lifedsBudiiin, iastead i/ /ol dlatidgnghips with
professionalsfamily,and friendsp / f A S ywvér@asdldey’ S SR &

CM1[59min]: Sq one of our questions is after we find out what tlmged(i K & 6 S QNB
Ffa2 32yyE FAYR 2dzi ¢KKGhDw sk | f NBIF Re R2 )

CM3L GKAY]l GKFGQa @SNE AYLERNIIYyGO®
CM1:Andwhether they felt like they got their needs met or not
FAL: This is a [?? 00:59:40lew [?? 00:59: 42] which is kind of this.

CM1:Yeahbut one is, our interpretation of our conversatiwith him and what they
need, whatthey say they needand us agreeing, these are the most important
things. The other one is, what have you done in the past? Who have you interfaced

with in the past and what were your experiences and were you satsfied
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dissatisfied? You could reflect back on that. If they were satisfied with this GP or a

specialist, then you might at a later meeting, ask if it would be okay.

FALLL F¥SSt AdGQa | tAGGES oAlG tA1S Ay LINRB2SOG Yl

open issues and closed issues.
CM1:0h | like that.
FAL:, 2dz 1y263X OSNEA2Y O2yGNRf |yR GKAy3a | o2 dz

CM1:And you could have open issues, closed issuesiraradisfied needsnd

something like that.

FAL: Yeah, and you coul@? 01:00:45] find a way of identifying your currapeds
GKAOK @2dz GKAY] @2dzQ@S Of2aSR FyR (KSy 2Ly
nmYnnYpy8 6SQ@S FBubslisiKSX GKS ayl LlaKzi
CM1:Whate 2 dzZQNB OF f f Ay3a GKS ayl Llpekceptionafa @& 2 dzNJ LIS NX

what they need
FALLOEIl Ol f theholisti higwdethe network
CM1:Your current situation.

FAL1: State of need. That situation.

The facilitator made often comments that interpreted the discussion of other team members as features
in the user interface About 20 minutes later the major characteristics thie holistic view were
summarized byhe facilitator. This is one example of how he regularly tried to discuss what feature ideas
are put to which part of the interface. He tried keep the team focused on the task given: to create

feature ideas for user interfaces and put them on the posters

FAL79minf X2 SQ@S 320 GKS AYRAGARdAzZ f @OASgr a2 oK
the situation, the holistic view, what their lifeislike ¢ Kl & G(KS&@QNB | 00Saa
theirnetworkis.2 S (G KSy 320G GKS OFasS Yl yhis@emNna 2N f 2

@ 2d2Qd6 ARKIG R2Say®@ded 2ldAF2 f AdiIYILISRIBE Y2NB | C

> (s}

y
y

36



Then,as time was runninghort, the team started to quickly dea@dwvhich features are part of the holistic
view. Housing and money were added. Features were grouped into different categories such as health.
Health problems was adde@heWR I A f FeatyrErdRaddad

FA185minly + | NA2dza> ¢gSCaBy. I f Y2ad 3204 €A1 SX
CML1:House one thing.

FA1l:Friendst NB I ® 2 S$haugiRjaréh2Tiis dould be infrastructure, so in
(KSNBQOS 320 K2dzaAy3as vz2ySeo

CMZ1:Electricity.
FAL: Might be ahealth summary

CM4:Should we have the helper somewhere? Not about [?? 01:25&ayhe under
[?? 01:25:17] [laughs]

FAL: Sq this is people and this family.
CM4:Friends
FAL: Network, professionals. Over here this is daily nseahaybehealthX
CM4! YR YIF&aS GKIFGQax
CM1:What is the difference between that and that?
FAL: These e people. Sahis person have probabubstance abuse | KA &G 2 NE 2 F X
CM1:h | | & X prabkeinsor? &
FAL: Problems yeah, health problems
CM1:Health problemsokay.
FAL: Not just health professionals, but professionxls

CM1:Yeah, mostly health.
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CM4:Maybehis or her meaningful doing likbobbies and job and studiesnd

something.
CM12 Sff GKIGQa yz2idd ¢KIFIG g2dA R 65X
FALL¢C KSE@QNBE y20 LINRofSYaod
CM1b23> o6dzi GKIFIGQa 3I22R 06SOFdzaS GKIGdQa O LI dzNX
CM4:Exactly.
FAl:¢ K I tfu€® 8o it could be they may have religious affiliations.
CM4:Exactly.
CM1;, SIFK® {2 Al g2dAf R 06SX
CM4! YR ¢KIF(G (KSe& FTAYR @GlfdzZoftS Ay GKSANI f
CM1:Things that argositive.
CM3YesStrength

CM1:What to call that, though.

FAL:Srengthsw KK nmMYHcYngp8d 2SS OFy OFff Al wWKK namMYH«
can think of [?? 01:27:02].

CM1L R2y Qi 1 Y 2 gpasitivelif@choicksingyRu kAot whahl in&an,
AlQa LRAAGADGS ftAFS OK2AO0S8ad aAdaKi 0SS NBt

CM4L GKAY]l A0Qa lo2dzi I OGAQGAGE D
FAL: Same adriends.
CMlb2g AdGQa FIOGABAGASEAD
CM4:lsithobby2 NJ | NB @&2dz 32Ay 3 (2X
FALl: Engagement.

cM12z St f K| (positivekrigagentenizith oin€bady.
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Two minutes later, one team membeCi14) agrea to draw the Holistic view poster:

FAL: Sq could you try to work that u@

~ 7

CM4L Qf f & NB]l li2ddoRRYR S KIR Ffaz2z GKIGX
FAL:¢ KI G Qa a2 Y S K bngéafdhe icokidhat appeardzf R 06 S

A few minutes after the previous quotehedrew this idea @ a poster in about ten minutes. She was part
of the time alone while drawing it, and part of the time discussed with one to three other team members

about how to draw it.

4.3 Idea: List of Clients (Case Manager Team)

Originally the ided.ist of Clientsvas invented and visualizexd Poster6 by the case manager team.

Poster 6List of clients with notification&Case manager team)
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The idea was about a List of clients with notificatidn&asa user interface viewherethe case manager
could see inigual way a list of relevant customers, and also immediately some other relevant information
about these clients in the form of notification icons. So, the Héylel idea was to have a user interface

GASs 2F OFasS YlIylFr3aSNRa tAradg 2F¥ Ot ASyidao

Five lowetlevel ideas were connected

to this idea: The first one was Picture

Mid-
level

High
level

and name of the client. The other four
ideas were all different types of
notification icons: an icon shown if

there are Unread messages from that
Picture & name o

client

Unread message
from client

List Of Clients Date of next

meeting

client; an icon showing the Date of next
meeting with that client; an icon
describing the direction or state of that
Ot ASydQa LINRIAINB:AaA
icon or several icons for possible other

important notifications (such as acute

2 NJ

health problems) related to that client.

Direction or state

of client's progres
or situation

The structure of this lginlevel idea is

presented inFigure7. The hierarchy of

Other notifications
related to that
client and midlevel.

this idea consists of two levels: high

Figure7: Structureof hight S @ S fList bfiCEehtgoriginally in Poste)

Some main points of thefmation processimeline ofthisideaare summarized ifigure 8. Even though

the idea was discussed many timeat the beginning, in the middle and at the end of the workshatp

was only drawn about 15 minutes after the workshop. It was drawn quickly in couple minutes, and alone
by the facilitator of case manager team. Mg drawing captured many of the releviaideas ce

created by the whole case manager team.
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ofFirst mention of 'list of customers'
wcustomer's state of mind'
aaccess to data about a customer

aability to click one client on the list to open full profile and see consents given

dist of customers referred to as case manager's ‘'work list'
oprioritization of customers
wmood' feature mentioned )

uMessages and alerts mentioned

ofirst mention of ‘icons' idea
warolor of icon indicating whether case manager is in touch with that client

widea of icons discussed
wicon reflecting state of client, icon for date of next appointment
& house icon for housing crisis, substance abuse icon )

wPacket of icons that could be brought up if they are relevant'

ubDiscussing about drawing the list of clients

o'he whole customer list poster drawn quickly by the facilitator alone after the actual workshop,
while others were on coffee break

Figure8: Formation process timeline of the 'List of clients' idea
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Next,to understand the formation process of this idea in more detailed wage relevant quotes from

the digussion are presented and commented.

This idea was mentioned first time almost immediately after the workshop began. Also, the related ideas
of accessing customer data and having a tool for recording the interaction with a customer were

mentioned:

FAL2minly . dzi GKIF GdQa (GKS Odzad2YSNVedavEa ® 2 S || NB y

listof customer® L 3JdzSaa ¢S KI @S (G2 1y26 ljdAadS | €240
YAYR I yRX
CM3Yes.

CM1:So we have to have accesdlaia available on customer
FAl:Wewantacces (2 Odza(i2YSNBRQ adGlridS 2F YAYRI A
CM3Yes. Personal relation.

CM1:You needh tool to record the interaction with a customer

Some minutes later, the idea was mentioned again. The idea of consents was combined to this idea:

CM2[5min]: | compétely agree. My point was very different. That | as case manager

have list of patients/customersAnd then | open one of them. Then | see what kind of

consents he or she has givefihe form how she or he gives them is different. Looking
atthefirstscreei 2 R @ L 1y2¢ LQY 3I2Ay3 G2 RSFHf gAGK G
R2y Qi glyd YS G2 GFHt1 G2 a2Y82yS 2N @)

P FAOSNI GKIFGX GSN)a WEAAGAYy3d OAS6Q deweRriteHh: 00Saa (G2 O
FAISmIin:[ SG Q& | SSLI 32 plgval critefiait K SN EDHNIWeD2K¥SB o O @

gotthe listingview 6 SQ@S 320G I OOS & acces<to cOstiatnér 2 YSNJ OK2 A OS
network,} 00Saa G2 O2yaSyias K2t AaG6A0 @ASS
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¢CKSYy GKS tA&iG OASS 61 & OFff Stk ideasospNditizing dliénts @ask Y R WY &

discussed:

CM3[11min] A very pragmatic point of view: | as case manager have several cases.
So then actuallyny first view is a work list
CM1:My list of peopek.
CM3My list of people, yes
FAL: And my priorities.
CM3Exactly.
FA1:2 K G R2 L R2 G2RIFI&@8K 2K2Q&a ¢l AGAYy3a F2
CM12 KAOK 2y Sa KI @S Y2NB LINRo6fSYa FyR GKSNBT2NE
2NJ 6KSYy L NBI OGO G2X
CM3{ 2 LINA2NRGAT FdA2y | tazx

Soon after, the idea was described this way:

FAL[13mink Xi KSY 68 Q@84 &® OARNIKE{IRAANE RSt AYI GAGKS ¢
my prioritiesare S SQ@S 3I20G | YAE 2F YvYzaidte aKFNR FSI

soft feature.

Then almost 40 minutes went by without any significant discussion about this idea. Finally, one

participant suggsted icons could be added to the client list:

AR [53min]: The point is that you could have, could you not, say, these could all be
iconsk YR GKS 3INBSYy 2ySa NS (KS 2ySa @&2dz2aNB | f NB
2ySa8 6KAOK &AYLX &confdied.arbiete mighidie a @ediry Kign @S y O
2yS K2 al &a (K~Goasertdl @KGE@ONBA @Yy (@220K 0dzi & 2 c

consent to know any more.

Soon after, there were lots of discussion and ideas related to icons and the client list:
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FAL[57min]: | love the icon ideaSqyou could always hawe list of clientsat four,
your ten client®r whatever,you could havécons which reflect the statef need or
priority X so, could even have thiate for the next appointmentA house icon

0 SOl dza S oflakh&usirg &riSis 3
CM1:;, Saz GKFdQa NARIKGP , 2dz O2dzZ R KI @S a
FA1:You knowsubstance abuse icon

CMLYoucouldhave LJ} O1S8dG 2F A02ya GKF{ O2dzZ R 68 06NERdz
2NJ y2i AT GKSe @BoMBof Qhibuse of Whatier 6 @8 AT AlQa

FA1:Sq@ 2 dzQNB 3IS{i(a§gIa kK2 @AR dNX PKEKRI 2dza i KI @S G|

CM4:You usedoloursas example. Red is someth¥g

Then another perspective to the client list was suggested:

FA160minly L FSSt A (mdect manbgeneid dss whidhave Bk {1 S A Y

issues list of open issues and closed issues.
CM1:0h | like that.

FAL:, 2dz (Y262 OSNEA2Y O2yiNBf FyR GKAY3I&a | o2dzd

Finally, when time was running out, and the team densively discussing about hdw draw their
posters,including theclient list poster:

FA1[88min]: We then got thavorkload overview
CM1:0h my god, | got the green. You should help me.
CM3Yeah, sure.
CM4:1 think there already was one.
FAL:2 St £ = y 23 A Q3&velldwizdings.ISo thehoseiviet®? T G KAy 3a ®
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CM4:Andthe to-do. Make decisions. We were thinking about it if it was the point
that we candraw one patient here and then you can order thesn something like

that

CM1:Okay.

About fifteenminutes after this discussiog while other team members were having coffee and

socializing; the facilitator alone drew the List of clients idea.

4.4 Idea: Dashboard (Customer Team)

Originally the ideaf Dashboardvas invented and visualized Roster2 by the customer teamPeil also

has a dashboard that was projected onto the wall during the workshop. There are both differences and

similarities to Peili in this idea (those are discussed in the next subchapter).

Poster 2: Dashboard (Customer team)
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The idea was about a DashtbdNR @A Sg Ay (KS O.desadewsheitbe cagorBeld Ay G SN

could see in a visual way several different featuyasd some of the most important information related

to thosec of the serviceThe customewould be able to click any of the$eatures to open a view with

more details and information related to that feature. So, the Higvel idea waghe dashboard itself

Severmmid-level ideas werdirectly connected to this idea:

1.

a Helpbutton, which would be an easy way to contact the casager or otheperson that can

help;

LyLldzidAy3a FyR GNFXOlAy3d Odzal2YSNDa ¢2NNE f SOSt
[Aad 2F OtASyidiQa LINBaAONRLIIA2ya YR 2GKSNJ aAYAt
Support network of the client, consisting of close people such as professioreisisfior family

that could potentially help that person;

A Timeline showing important events related to that client, such as future or past therapy
sessions, meetings with case manager or other professionals, achievements and goals, and
feedback or informtion about a session;

a Selmanagementool i KI & O2dzZ R KSft L) Oft ASyd G2 GF{1S AyAd.
health. The lowlevel feature ideas related to this tool were Suggestions for that client, advice,
information, planning, exercise, amditrition.

a Chat feature where the client could potentially clratreal timeNBf  § SR (2 2y SQa &
problems. Theloi S@Stf ARSI & FyR RSOFAf A NBf

I 26 | NB @&2dzKe¢ (2 0GKS AR SyLIQ W yoR RidkeS O

c
) o
>
c
N
.
A
(s}

To summarizethis Dashboard idea had quite complex structure and formation process when including

the lowerlevel ideas and their formation to the analysis of this idBae structure of this higlevel idea

is presented irFigure9. The fierarchy of this idea consists of three levels: highid- and lowlevel.
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High Mid Low
level level level

Helptbutton

Inputting
and tracking
worry level

and other

o Feedback o
similar data

info about a
session

achievemen
Network
therapy
sessions

meetings
with case
manager

Dashboard
‘ Suggestions
managemen

'Hi, How are
you?'

Figure 9: Structure of highevel idea 'Dashboard’ (origitig in
poster 2)
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TheFormation process timeline of the 'dashboard’ idea and poistgrresented irFigure 10on the next

page The idea was mentioned already early. Then, the idea and varietald related to it were
mentioned and discussed many times at all points of the workshop. Finally, the drawing of this idea started
when there was about 20 minutes left, and it was already mostly drawn when there was 10 minutes left.
After it was at leatsmostly drawn, team members started using it aid their communication about complex

features of the service.
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