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Abstract  

In the increasingly service based economy, the ability to design great services is crucial. When co-designing 

services, knowledge co-creation is in a central role. Based on theory, the use of boundary objects can help 

such knowledge co-creation. 

Therefore, this study examines role of boundary objects in knowledge co-creation during a service co-design 

workshop. The study aims to increase understanding about how boundary objects influence knowledge co-

creation in service co-design workshops. The research approach is qualitative ς with abductive reasoning ς 

and uses a single-case research method.  

The literature review investigates relevant theory about knowledge co-creation, boundary objects, and 

boundary objects in service co-design. Also, some relevant theory about workshop facilitation is included. 

The empirical case is one service co-design workshop. Two workshop teams are examined. The empirical 

Řŀǘŀ ŀǊŜ ŘƛǎŎǳǎǎƛƻƴ ŀǳŘƛƻǎΣ ǾƛŘŜƻǎΣ ǇƘƻǘƻǎΣ ŀƴŘ ǊŜǎŜŀǊŎƘŜǊΩǎ ƻōǎŜǊǾŀǘƛƻƴǎ ŦǊƻƳ ǘƘŜ ǿƻǊƪǎhop. During the 

workshop, two types of boundary objects were used: 1) a service prototype that was created beforehand, 

and 2) posters ς on which participants draw service related ideas ς that were co-created during workshop. 

The results of this study indicate that boundary objects do effectively support the co-creation of relevant 

knowledge in service co-design workshops. There are several mechanisms through which boundary objects 

achieve this. The type, usage, and purpose of a boundary object as well as the aim and characteristics of the 

service co-design workshop all partly determine how the boundary object influences knowledge co-creation. 

Also, factors such as time pressure, focus of participants and competent facilitation by workshop facilitators 

can be important for realizing the benefits of boundary objects. 

Keywords: boundary object, knowledge creation, knowledge co-creation, co-design, service co-

design 
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Tiivistelmä  
Entistä enemmän palveluista koostuvassa taloudessa kyky kehittää erinomaisia palveluita on keskeistä. 

Tiedon yhteisluominen on keskeisessä roolissa palveluiden yhteiskehittämisessä. Teorian perusteella 

rajaesineiden käyttö voi edistää tällaista tiedon yhteisluomista. 

Siksi tämä tutkimus tarkastelee rajaesineiden roolia tiedon yhteisluomisessa palvelun 

yhteiskehittämistyöpajan aikana. Tutkimus pyrkii lisäämään ymmärrystä siitä, kuinka rajaesineiden käyttö 

vaikuttaa tiedon yhteisluomiseen palvelun yhteiskehittämistyöpajoissa. Tutkimusote on kvalitatiivinen ς 

abduktiivisella päättelyllä ς ja tutkimusmenetelmänä on yhteen caseen perustuva tapaustutkimus. 

Kirjallisuuskatsaus käy läpi relevanttia teoriaa tiedon yhteisluomiseen, rajaesineisiin ja rajaesineisiin palvelun 

yhteiskehittämisessä liittyen. Lisäksi työhön on sisällytetty työpajojen fasilitoinnin teoriaa. 

Tutkimuksen empiirinen osa perustuu yhteen palvelun yhteiskehittämistyöpajaan. Siinä tarkastellaan kahta 

työpajan tiimiä. Empiirinen data koostuu keskusteluaudioista, videoista, valokuvista sekä tutkijan 

havainnoista työpajasta. Työpajan aikana käytettiin kahdentyyppisiä rajaesineitä: 1) palveluprototyyppiä 

joka luotiin etukäteen ja 2) julisteita ς joihin osallistujat piirsivät palveluun liittyviä ideoita ς jotka 

yhteisluotiin työpajan aikana. 

Tutkimuksen tulokset viittaavat siihen, että rajaesineiden avulla voidaan edistää relevantin tiedon 
yhteisluomista palvelun yhteiskehittämistyöpajoissa. Rajaesineet saavuttavat tämän useiden eri 
mekanismien seurauksena. Rajaesineen tyyppi, käyttötapa ja tarkoitus sekä palvelun 
yhteiskehittämistyöpajan tavoite ja erityispiirteet  kaikki osittain määrittävät kuinka rajaesine vaikuttaa 
tiedon yhteisluomiseen. Lisäksi tekijät kuten aikapaine, osallistujien keskittyminen sekä ammattitaitoinen 
fasilitointi työpajan fasilitaattoreilta voivat olla tärkeitä rajaesineiden hyötyjen toteutumiseksi. 

Avainsanat : rajaesine, tiedon luominen, tiedon yhteisluominen, yhteiskehittäminen, palvelun 

yhteiskehittäminen 
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1 Introduction 

1.1 Key Terms 

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

MORFEUS: A research project related to social care, healthcare, 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 customers. Peili was used as a boundary object in this study. 

Knowledge creation: The process of creating new knowledge. 

Knowledge co-creation: Knowledge creation in social interaction (Smeds & Pöyry-Lassila, 2011). Also, 

boundary objects have a role in knowledge co-creation of this study. 

Trialogical learning: A concept that sees knowledge creation as developing collaboratively shared objects. 

(Paavola & Hakkarainen, 2005). In this study, knowledge creation and knowledge co-creation are seen 

similarly. 

Co-design: Essentially knowledge co-creation in innovative knowledge communities (Smeds & Pöyry-

Lassila, 2011). More specifically, this knowledge co-creation aims to design something, for example a 

service. 

Service co-design: Co-design activity focused on a service. 

Boundary object: an object that is used as vehicle of knowledge and aggregator of knowledge co-creation 

in collaborative encounters (Pöyry-Lassila et al., 2013). Therefore, boundary objects support knowledge 

co-creation. 

Innovative knowledge community: A group of people where knowledge is shared, and new knowledge is 

co-created through the process of trialogical learning. IKCs are intentionally formed to create and advance 

knowledge related to specific field. (Paavola et al., 2004; Smeds & Pöyry-Lassila, 2011) 
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1.2 Background and Motivation 

In many developed countries, the share of services of nominal GDP is 70-80%, and for example in the 

United States over 80% (CIA, 2018). In the increasingly service based economy, the ability to design great 

services is crucial. When co-designing services, knowledge co-creation is in central role: service co-design 

is essentially knowledge co-creation (Smeds & Pöyry-Lassila, 2011). Consequently, if boundary objects can 

help such knowledge co-creation, the competent usage of boundary objects may lead to better services. 

This study investigates the role of boundary objects in knowledge co-creation and uses a case study of a 

service co-design workshop as empirical data. The study provides more understanding about the role of 

boundary objects in knowledge co-creation, and how to utilize them effectively in service co-design 

workshops. The study was done as a part of MORFEUS-research projectΣ ŀƴŘ ŀǎ ŀ ƳŀǎǘŜǊΩǎ ǘƘŜǎƛǎ ŦƻǊ !ŀƭǘƻ 

University. More information about MORFEUS and context of this study is found in Chapter 3.1.1. 

 

1.3 Research Questions and Goal 

The main research question is:  

How do boundary objects influence on the knowledge co-creation when co-designing services during a 

workshop? 

The main research question has general nature, so this study does not aim to answer it comprehensively, 

but rather to provide some insights related to it based on a case study.  

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

question: 

1. How did Peili as boundary object influence the knowledge co-creation when co-designing 

services during the workshop? 

 

2. How did posters as boundary objects influence the knowledge co-creation when co-designing 

services during the workshop? 

 

This ǎǘǳŘȅΩǎ Ǝƻŀƭ ǿŀǎ ǘƻ ƛƴŎǊŜŀǎŜ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ŀōout how boundary objects influence knowledge co-

creation in service co-design workshops. 
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1.4 Research Approach and Scope 

The research approach of this study is qualitative. Qualitative research is an effective approach to research 

phenomena related to humans and groups of humans and their interaction. Also, 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 these characteristics 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 single-case study. This study examines the nature of phenomena 

related to boundary objects, knowledge co-creation and service co-ŘŜǎƛƎƴ ōȅ ŀƴǎǿŜǊƛƴƎ ǘƻ ΨƘƻǿΩ ǊŜǎŜŀǊŎƘ 

questions based on empirical data gathered during one real-life workshop.  For this kind of study, 

qualitative single-case research method is suitable. (Yin, 2009; Creswell, 2009) The case is described in 

Chapter 3.1: Case Description. 

This study utilizes abductive reasoning (Dubois & Gadde, 2002). Abductive reasoning is an effective 

approach for case studies, since it helps to create a deep understanding about a unique case and its 

relation to theory (Eisenhardt, 1989). With such logic, this study uses incomplete observations of a single 

qualitative case study to make the best possible conclusions about the theoretical explanations of the 

phenomena. As is characteristic for abductive reasoning, theoretical understanding is iteratively 

combined and compared with results of this empirical study (Dubois & Gadde, 2002). Therefore, the initial 

literature review of relevant theory was written already before empirical data analysis. Then, 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 knowledge co-creation through the analysis of the formation process of 

ideas during the service co-design workshop. The empirical data is from a single-case study, gathered 

during a single workshop. Information about the research process as well as data gathering and data 

analysis of this study can be found in Chapter 3. 
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1.5 Structure of the Study  

 

This thesis consists of six chapters. They are presented in chronological order in Figure 1. The first chapter 

defines some key terms concisely, gives background and motivation to this study, defines research 

questions and goals, and describes the research approach. 

 

Figure 1: Structure of this Study 

 

The second chapter is literature review about knowledge co-creation, boundary objects and the role of 

boundary objects in service co-design. 

The third chapter describes the empirical case and research process of this study. Case Description 

subchapter describes the context of this study: MORFEUS-project, the prototype used as boundary object: 

Peili, data gathering and data analysis of this study. Research Process subchapter shows all research 

phases in chronological order and then explains in more detail some important phases: the seminar, and 

the workshop where the data was gathered. 

The fourth chapter describes and analyzes the empirical findings gathered during the workshop. The most 

important co-created knowledge ς ideas drawn on posters by the workshop teams ς are described and 

analyzed. Also, ŜƳǇƛǊƛŎŀƭ ƻōǎŜǊǾŀǘƛƻƴǎ ŀōƻǳǘ tŜƛƭƛΩǎ ƛƴŦƭǳŜƴŎŜ ƻƴ ƪƴƻǿƭŜŘƎŜ Ŏƻ-creation are described. 

Finally, the chapter summarizes empirical findings and compares the two workshop teams with each 

other. 

The fifth chapter analyzes empirical findings by utilizing theoretical perspective. It combines theory and 

empirical findings and forms a synthesis. The 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 questions, suggests practical and theoretical 

implications as well as potential future research areas, and finally evaluates the study.  

Introduction
Literature 
Review

Case 
Description and

Research 
Process

Empirical 
Findings

Results Conclusions
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2 Literature Review 

2.1 Knowledge Co-creation 

2.1.1 Importance of Knowledge Co-creation 

Knowledge and knowledge creation is often seen as an important source of competitive advantage (e.g. 

Argote & Ingram, 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 (Nonaka et al., 2000). 

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 generated. This study addresses these issues by studying how boundary objects can 

be used for knowledge co-creation. 

 

2.1.2 Knowledge Co-Creation definitions 

To define knowledge co-creation, knowledge creation needs to be defined first. Knowledge creation is 

close to concepts such as knowledge acquisition, knowledge building (Bereiter, 2002), organizational 

knowledge-creation, and expansive learning. All these concepts can be seen as different approaches to 

knowledge creation. (Paavola & Hakkarainen, 2005) 

 

Figure 2: Three metaphors of learning (Paavola & Hakkarainen, 2005) 
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Paavola and Hakkarainen (2005) define knowledge creation through their trialogical learning: knowledge 

ŎǊŜŀǘƛƻƴ ƛǎ ǎŜŜƴ ŀǎ ΨŘŜǾŜƭƻǇƛƴƎ ŎƻƭƭŀōƻǊŀǘƛǾŜ ǎƘŀǊŜŘ ƻōƧŜŎǘǎ ŀƴŘ artefactǎΩΦ Lƴ ǘǊƛŀƭƻƎƛŎal learning approach, 

knowledge creation requires at least two people that have at least one shared object or artefact involved 

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

trialogical learning approach to 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 one person. Of these three 

ƳŜǘŀǇƘƻǊǎ ƻŦ ƭŜŀǊƴƛƴƎΣ ƻƴƭȅ ǘƘŜ ΨǘǊƛŀƭƻƎƛŎŀƭΩ ƪƴƻǿƭŜŘƎŜ ŎǊŜŀǘƛƻƴ ƳŜǘŀǇƘƻǊ ƛǎ ǊŜƭŜǾŀƴǘ ŦƻǊ ƪƴƻǿƭŜŘƎŜ Ŏƻ-

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

On the other hand, Nonaka & Takeuchi (1995) define knowledge creation using concepts of tacit and 

explicit knowledge as well as knowledge spreading on four different levels: individual, group, 

organizational and inter-organizational. Figure 3 presents the SECI-process by Nonaka et al. (2000). 

Perhaps the most relevant parts of this process for knowledge co-creation in our study are the upper right 

quadrant and the lower right quadrant: tacit to explicit and explicit to explicit. Nonaka calls tacit to explicit 

knowledge creation externalisation and articulating. For example, when workshop participants draw their 

ideas on posters, their knowledge is externalized. Also, if a participant merely mentions an idea in 

ŘƛǎŎǳǎǎƛƻƴΣ ǘƘŜƴ ΨŀǊǘƛŎǳƭŀǘƛƴƎΩ ŘŜǎŎǊƛōŜǎ ƛǘ ǿŜƭƭΦ ²ƘŜƴ ǘƘŜǎŜ ideas are discussed and drawn on posters 

collaboratively by many participants, then the explicit to explicit connecting and combination processes 

lead to knowledge co-creation. (Nonaka et al., 2000) 

 

Figure 3: The SECI process (Nonaka et al., 2000) 
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Another concept relevant for knowledge co-ŎǊŜŀǘƛƻƴ ƛƴ ǘƘƛǎ ǎǘǳŘȅ ƛǎ ΨƪƴƻǿƭŜŘƎŜ ōǳƛƭŘƛƴƎΩ ōȅ .ŜǊŜƛǘŜǊ 

(2002). Knowledge building highlights the role of ideas ς conceptual artefacts ς that act as outcomes of 

knowledge co-creation, but also as the main tools for reaching the outcomes. Knowledge building is a 

process where a community creates conceptual artefacts and uses them as tools to co-create new 

knowledge. (Bereiter, 2002) 

 

 

2.1.3 Knowledge Co-creation in Service Co-design 

Albinsson et al. (2007) present a co-design approach suitable for service development. They argue that 

when trying to innovate in networks (as opposed to within 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 co-design scenario, which is a first-person story about an end customer, can be an effective 

approach for achieving this.  

Co-design can be understood as a form of knowledge co-creation. For example, Smeds and Pöyry-Lassila 

(2011) define co-design as knowledge co-creation in innovative knowledge communities. In this paper co-

design is defined the same way. Consequently, theory of knowledge (co-)creation can be directly utilized 

when discussing co-design of services. 

The paper by Pöyry-Lassila et al. (2013) connects the theory of knowledge creation to design research. 

They state that theory that is relevant to both knowledge co-creation and co-design is the view that new 

knowledge is created through practical engagement with objects. Therefore, it is justified that our study 

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

Based on the theory above, service co-design seems a natural and important application area for the 

theory of knowledge (co-)creation, where this kind of research may create significant value for 

organizations and organizational networks. Also, boundary objects are closely related to knowledge co-

creation. Therefore, the next subchapter discusses theory about boundary objects. 
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2.2 Boundary Objects 

In the previous chapter, the overlapping concepts of knowledge co-creation and service co-design were 

discussed. However, in this study, it is important to understand how both activities can be performed 

effectively. Based on theory, a potentially effective approach is to use boundary objects. This subchapter 

presents some of that theory. 

2.2.1 Boundary Object Definition 

In 1989 Star and Griesemer wrote a widely used article about boundary objects. They list two activities 

that are crucial for translating between viewpoints (this means creating understanding between people 

with different perspectives): 1) standardization of methods and 2) the development of boundary objects.  

They describe boundary objects to be flexible enough to adapt to local needs but also Ψrobust enough to 

maintain a common identity across sitesΩ. In other words, even the same boundary objects have different 

meanings in different communities, but their structure is recognizable and understandable across 

different contexts. Therefore, boundary objects are in key role when developing common understanding 

across different social worlds. (Star & Griesemer, 1989) 

In her 2010 article Star summarizes three key components of boundary objects: 

1) ΨInterpretive flexibilityΩ, 

2) Ψthe structure of informatic and work process needsΩ and 

3) Ψthe dynamic between ill-structured and more tailored uses of the objectsΩ. 

However, she continues that interpretive flexibility is easily the most cited and used (in theory) of these 

three aspects. Interpretive flexibility means that different people, different communities ς or in different 

contexts ς interpret boundary objects different ways in create different meanings and knowledge related 

to them. The structure of informatic and work process needs refers to the adaptation of boundary objects 

ōŀǎŜŘ ƻƴ ǎǇŜŎƛŦƛŎ ƴŜŜŘǎ ƻŦ ǘƘŜ ǳǎŜǊǎΦ CƻǊ ŜȄŀƳǇƭŜΣ ƛƴ {ǘŀǊΩǎ όнлмлύ ƻǿƴ ǎǘǳŘȅΣ ŀƴ ŜƭŜŎǘǊƻƴƛŎ Řŀǘŀ ǎƘŀǊƛƴƎ 

system satisfied the work needs of biologists. The component 3) means that boundary objects can be 

vague and abstract (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 more tailored for one perspective a boundary object 

is, the less effective it may be as a boundary object between different communities of practice. (Star, 

2010) 
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Paavola and Hakkarainen (2005) describe two essential roles for boundary objects: 1) they can be objects 

that are co-created but also 2) serve as catalysts for the co-creation process. As later shown in this paper, 

these two roles for boundary objects are central in our study too. Furthermore, in their article about 

service co-development and co-design, titled ΨThe roles of objects in collaborative workshopsΩ, Pöyry-

Lassila et al. (2013) defined boundary object as Ψan object that is used as vehicle of knowledge and 

aggregator of knowledge co-creation in collaborative encountersΩ. The field and context of their 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 viewpoints (Star & Griesemer, 1989). This way boundary objects can help people with different 

backgrounds, fields, expertise, culture, or perspective better understand each other, communicate, and 

collaborate. 

Carlile, Nicolini, Langley & Tsoukas (2013) sharply criticize the lack of attention to objects in social 

research. According to them, towards the end of twentieth century social science focused more on 

language and marginalized objects during the time when objects, artefacts and technical systems became 

increasingly important in human lives. They argue that objects and artefacts matter in organizational 

activity, and therefore deserve more attention in research. They continue that organizational sense-

making, cognition, knowledge, learning and perceiving are enacted through Ψsociomaterial practicesΩ, 

which means that organizational members learn to do certain things through the use of objects. Thus, 

objects are important for organizational success. These claims seem also relevant in the context of our 

study ς using boundary objects for knowledge co-creation in service co-design. (Carlile et al., 2013)  

Nicolini, Mengis and Swan (2012) highlight the role of objects in cross-disciplinary collaboration. They 

argue that objects 1) motivate collaboration, 2) allow participants to work across different types of 

boundaries and 3) constitute the fundamental infrastructure of cross-disciplinary collaboration activity. 

All these benefits are important for knowledge co-creation in service co-design context too. Moreover, 

Carlile (2004) highlights the effectiveness of boundary objects in new product development. New product 

development is similar application area to co-ŘŜǎƛƎƴƛƴƎ ƴŜǿ ǎŜǊǾƛŎŜǎΣ ǿƘƛŎƘ ƳŀƪŜ /ŀǊƭƛƭŜΩǎ ŦƛƴŘƛƴƎ 

interesting for this study too. (Nicolini, Mengis & Swan, 2012) 
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Furthermore, Kirsh (2010) discusses how external representations, which may be considered boundary 

objects, enhance cognitive power. He lists seven ways external representations accomplish this. External 

representations: 1) reduce cognitive cost of sense making, 2) provide a structure that can be used as 

shareable object of thought, 3) create persistent referents, 4) facilitate re-representation, 5) may be more 

natural representation of structure than mental representations, 6) facilitate computing more explicit 

encoding of information and 7) enable constructing more complex structures. As the consequence of 

these benefits, they help coordinate thought. These benefits of external representations can be 

understood as potential benefits of boundary objects that would be helpful for co-creating knowledge 

when co-designing services. (Kirsch, 2010)  

 

2.2.3 Types of Boundary Objects 

According to Star and Griesemer (1989), there are four types of boundary objects: repositories, ideal types, 

coincident boundaries and standardized forms. Repositories are ordered piles of objects which are indexed 

in a standardized fashion. Ideal types are abstract and fairly vague descriptions such as diagrams or 

collection of maps. Thanks to their vagueness, ideal types adapt to different situations and are suitable 

for communication and cooperating symbolically. Coincident boundaries are 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 highlights different things: For instance, two maps of Africa: one that shows ecological 

zones, and one that shows population density. Finally, standardized forms help communication across 

dispersed work groups by gathering information in standardized fashion. Therefore, they result in 

standardized indexes that are understood the same way in different locations and by different types of 

people. From these types, ideal types may be the most relevant for our study, because boundary objects 

of this study resemble most 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 

syntax or language with which to communicate. Without the same syntax or language understanding each 

other is difficult. Semantic approach to boundaries is more complex: even with mutual language or syntax, 

people may make different interpretations which make communication and collaboration difficult. The 

pragmatic approach sees knowledge, and thus boundaries, as localized and embedded in practice or a 

function. Because of pragmatic boundaries, 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 functions. Obviously, common understanding about tasks and goals (pragmatic boundaries) of 

service co-design workshop, as well as ability to communicate with other participants (syntactic and 

semantic boundaries) are important, which makes this theory useful for our study. (Carlile, 2002) 

Carlile (2002) also divides boundary objects into different types based on with which type of boundaries 

they work with. A suitable boundary object for crossing syntactic boundaries is one that Ψestablishes a 

shared syntax or language for individuals to represent their knowledgeΩ. For example, if both engineers 

and assemblers are familiar with a specific type of assembly drawings, such drawing may then provide 

them a common syntax and thus act as effective boundary object. (Carlile, 2002) 

For crossing semantic boundaries ς according to Carlile ς an effective boundary object provides means for 

individuals to understand their differences and dependencies across a given boundary. Such 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 boundaries facilitates a process where 

individuals can jointly transform their knowledge into common understanding. A good example about 

/ŀǊƭƛƭŜΩǎ (2002) pragmatic boundaries and developing pragmatic boundary objects to cross them, is 

.ŜŎƘƪȅΩǎ όнллоύ ǎǘǳŘȅΦ In that study engineers, assemblers and technicians had difficulties understanding 

each other. ¢ƘŜȅ ƳŀƴŀƎŜŘ ǘƻ ŎǊŜŀǘŜ ǎƘŀǊŜŘ ǳƴŘŜǊǎǘŀƴŘƛƴƎΣ ŀƴŘ ǎƻƭǾŜ ǘƘŜ ǇǊƻōƭŜƳΣ ōȅ ǳǎƛƴƎ ΨǘŀƴƎƛōƭŜ 

ŘŜŦƛƴƛǘƛƻƴǎΩ ǘƘŀǘ ǿŜǊŜ ŜȄŀƳǇƭŜǎ ǘƘŀǘ ǇƘȅǎƛŎŀƭƭȅ ŜȄƘƛōƛǘŜŘ ǘƘŜ ǇǊƻōƭŜƳ ƛƴ a clear way. As Bechky (2003) 

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 be seen as a pragmatic boundary 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 more directly relevant theory for role of boundary objects 

in service co-design. 
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2.3 Boundary Objects in Service Co-Design  

2.3.1 Boundary Objects in Knowledge Co-Creation 

Regarding to the relationship between boundary objects and knowledge co-creation, trialogical learning 

by Paavola and Hakkarainen (2005) is 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 of trialogical learning is by 

definition knowledge co-creation. 

Moreover, Hakkarainen and Paavola (2009) list six characteristics of trialogical learning: 

1. Focus on shared objects of activity which are developed collaboratively. These objects may be e.g. 

designs, or prototypes. 

2. Sustained and longstanding pursuit of knowledge advancement. This knowledge advancement 

may be e.g. new ideas and innovations. 

3. Knowledge-creation processes taking place in mediated interaction between individual and 

collective activities.  

4. Cross-fertilization of knowledge practices between different knowledge communities, such as 

educational, professional and research communities. 

5. Technology mediation. Appropriate technology is necessary for participants to effectively interact 

with knowledge artefacts. 

6. Development through transformation and reflection, where novel ideas form through interaction 

between individuals and objects. (Hakkarainen & Paavola, 2009) 

These six characteristics (Hakkarainen & Paavola, 2009) are relevant and suitable for our study and for  

knowledge co-creation in situations such as service co-design workshops, because in such situations too: 

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

2. the workshop goals tend to be related to knowledge advancement (e.g. creating new knowledge 

and understanding about a service) 

3. individuals participate in collective activities where knowledge is co-created 

4. the knowledge across participants is often diverse (e.g. innovative knowledge communities 

(Paavola et al., 2004; Smeds & Pöyry-Lassila, 2011)) 

5. technology and tools are 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 according to the concept of trialogical learning is a suitable and 

appropriate theory to be utilized when studying role of boundary objects in knowledge co-creation and 

during service co-design workshops, like in our study. 

 

Eppler and .ǳǊƪƘŀǊŘΩǎ όнллтύ ŦƛƴŘƛƴƎǎ ƛndicate that visual representations can be beneficial in knowledge 

management. Consequently, they encourage researchers to actively experiment with new forms of visual 

knowledge representations and to evaluate their benefits and potential drawbacks. They also suggest 

exploring visual representations in practical organizational situations. (Eppler & Burkhard, 2007) 

Boundary objects are often visual representations. Also, service co-design workshops are practical 

organizational situations. Therefore, the theory by Eppler and Burkhard (2007) can be interpreted to 

encourage both researchers and practitioners to use and experiment with (visual) boundary objects in 

service co-design situations such as workshops. 

Eppler and .ǳǊƪƘŀǊŘΩǎ ǎǘǳŘȅ (2007) focuses more on visualizing 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 introduce ΨƘeuristic sketchesΩ that are Ψdrawings used to 

assist the personal or group reflection and communication process by making knowledge-in-progress 

explicit and debatableΩ. Heuristic sketches seem to be a method for knowledge creation by making tacit 

knowledge explicit (externalization) like how Nonaka and Takeuchi (1995) described how knowledge is 

created. (Eppler & Burkhard, 2007) 

Moreover, Eppler and Burkhard define a sketch as: Ψa rough drawing or painting in which an artist notes 

down his preliminary ideas for a work that will eventually be realized with greater precision and detailΩ. 

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 and think about a 

concept. (Eppler & Burkhard, 2007) 

Theory presented in this subchapter indicates that boundary objects ς ǿƘŜǘƘŜǊ ǘƘŜȅ ŀǊŜ ŎŀƭƭŜŘ ΨǾƛǎǳŀƭ 

ǊŜǇǊŜǎŜƴǘŀǘƛƻƴǎΩ such as ΨƘŜǳǊƛǎǘƛŎ ǎƪŜǘŎƘŜǎΩ (Eppler & Burkhard, 2007) or objects that are part of 

knowledge creation process like in trialogical learning (Hakkarainen & Paavola, 2009) ς are often beneficial 

in knowledge co-creation, even likely in situations such as service co-design workshops. However, the next 
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subchapter examines more directly the role of boundary objects specifically in the context of co-designing 

services. 

 

2.3.2 Boundary Objects in Co-Designing Services 

Hakkarainen and Paavola (2009) discuss how collaborative designing is a trialogical experience. That 

directly ς even more directly than their theory presented in previous subchapter ς indicates that trialogical 

learning is applicable specifically in the context of co-designing services. 

 

Similarly to Kirsh (2010), Blomkvist and Segelström (2014) use the term Ψexternal representationΩ (instead 

of term boundary object). However, their external representations seem to fulfill the definition of 

boundary objects too, especially when external representation is used in specific context such as co-

designing services. Therefore, these articles are relevant for topic of our study and this subchapter. 

(Blomkvist & Segelström, 2014) 

 

Moreover, Blomkvist and Segelström discuss external representations and their benefits specifically in the 

context of service design. According to them, there are two main types of external representations in 

service design: visualizations and prototypes. Based on this, visualizations and prototypes are effective 

boundary objects when co-designing services. (Blomkvist & Segelström, 2014) 

 

Pöyry-Lassila et al. (2013) analyze the roles of objects in collaboration. More specifically, they focus on 

roles of objects in service co-development workshops, which is very relevant for this study. Their findings 

indicate that contextual factors affect the way objects are used in co-development. They identified four 

such factors: 

1. the aim of co-development (e.g. to create new ideas or to develop something that exists) 

2. ǘƘŜ ŀƛƳ ƻŦ ǘƘŜ ǿƻǊƪǎƘƻǇ όŜΦƎΦ ǘƻ ŜƭƛŎƛǘ ǇŀǊǘƛŎƛǇŀƴǘǎΩ ǾƛŜǿǎ ǘƘǊƻǳƎƘ ƻōƧŜŎǘǎ ƳŀŘŜ ōȅ ǘƘŜƳ ƻǊ ǘƻ ǳǎŜ 

objects predesigned by facilitators) 

3. the phase in the service development 

4. the approach (e.g. emphasis on the rational or the emotional). (Pöyry-Lassila et al., 2013) 

 

Smeds and Pöyry-Lassila (2011) studied the topic of ΨCo-designing value networks in process simulationsΩ. 

They defined co-design as knowledge co-creation in innovative knowledge communities. Their definition 
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is relevant in this study too. They used three types of boundary objects: process models, scenarios and 

visualized speech citations. These boundary objects worked ΨōƻǘƘ ŀǎ ƛƳǇƻǊǘŀƴt catalysts and objects of 

co-ŘŜǎƛƎƴΩ ς similarly to how Paavola and Hakkarainen (2005) describe main roles of boundary objects ς 

and therefore were important for the success and results of the co-design process. (Smeds & Pöyry-Lassila, 

2011) 

 

Earlier, PaaǾƻƭŀ Ŝǘ ŀƭΦ όнллпύ ŀƴŀƭȅȊŜŘ ΨƛƴƴƻǾŀǘƛǾŜ ƪƴƻǿƭŜŘƎŜ ŎƻƳƳǳƴƛǘƛŜǎΩ ƛƴ ƳƻǊŜ ŘŜǘŀƛƭΦ ¢ƘŜȅ ŜȄŀƳƛƴŜŘ 

what innovative knowledge communities are, and what kind of communities tend to create innovative 

knowledge. They presented three models of such communities, largely based 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 knowledge (Nonaka & Takeuchi, 1995). This also indicates that 

such theory is relevant for service co-design. (Paavola et al., 2004) 

 

Pirinen (2016) has identified barriers and enablers of co-design of services. These barriers and enablers 

are divided into five separate categories and each barrier and enabler is related to one category. The 

categories are: Collaboration (finding a common ground), Organisation (creating commitment), Processes 

(being integrated), Implementation (making an impact) and Methods (becoming a practice). (Pirinen, 

2016) 

 

Some of these barriers may be turned into enablers by effective use of boundary objects. Especially the 

barriers of the Collaboration category presented by Pirinen might be turned into enablers by using 

boundary objects. For instance, tƛǊƛƴŜƴ ƭƛǎǘǎ Ψ5ƛŦŦŜǊŜƴŎŜǎ ƛƴ ƭŀƴƎǳŀƎŜ ŀƴŘ ŎǳƭǘǳǊŜΩ ŀǎ ƻƴŜ ōŀǊǊier and 

Ψ/ǊŜŘƛōƭŜΣ ǊŜǎǇƻƴǎƛǾŜ ŎƻƳƳǳƴƛŎŀǘƛƻƴΩ ŀǎ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ŜƴŀōƭŜǊ ƻŦ Ŏƻ-design for services. For example, 

syntactic and semantic types of boundary objects (Carlile, 2002) seem effective for turning this barrier 

into enabler. Also otherwise, boundary objects can improve communication and understanding between 

different kinds of people. (Pirinen, 2016) 

 

Co-design of services is by nature a collaborative innovation activity. Smeds et al. (2014) characterize 

collaborative innovation as Ψa process of knowledge co-creation over boundariesΩ. In their study, visual 

boundary objects were used to co-develop educational processes in three discussion-based workshops. 

These workshops successfully supported co-creation of novel ideas for educational innovations. The 
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boundary objects had a major role in achieving the co-development results. This indicates that boundary 

objects often are ς or should be ς in a major role when co-designing services. (Smeds et al., 2014) 

 

Levina (2005) proposes that in multi-party collaborative practice, an information system design Ψemerges 

because of agents producing, sharing, and reflecting upon material objectsΩ. She points out that an object 

may be perfectly suitable to serve as an effective boundary object in such situation, but still the agents do 

not actively use it. Obviously, when boundary objects are not utilized they do not create any benefit. 

Therefore, to realize benefits from boundary objects when co-designing services, it is important that 1) 

they are actively used and 2) how they are used. (Levina, 2005) 

Lƴ ǘƘŜƛǊ нллр ŀǊǘƛŎƭŜΣ [ŜǾƛƴŀ ŀƴŘ ±ŀŀǎǘ ŘƛǎŎǳǎǎ ōƻǳƴŘŀǊȅ ǎǇŀƴƴƛƴƎ ŀƴŘ ōƻǳƴŘŀǊȅ ǎǇŀƴƴŜǊǎΦ .ȅ Ψboundary 

spannersΩ ǘƘŜȅ ǊŜŦŜǊ ǘƻ ŀƎŜƴǘǎ ǿƘƻ ǇǊƻŘǳŎŜ ŀƴŘ ǳǎŜ ƻōƧŜŎǘǎ ǘƘŀǘ ōŜŎƻƳŜ ōƻǳƴŘŀǊȅ ƻōƧŜŎǘǎ-in-use. 

Especially, when boundaries are high, such as in information system development projects, especially in 

offshored ones, boundary spanners are important for the success of the project (Levina & Vaast, 2008). 

These concepts are relevant for effective usage of boundary objects in service co-design. 

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 creatively consider different types of designs too when using a prototype as a 

boundary object. This is very relevant in this study because the boundary object used (Peili) is an 

information system prototype, similarly to the boundary object ƛƴ [ŜǾƛƴŀΩǎ ǎǘǳŘȅΦ (Levina, 2005) 

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 competence necessary for interpreting it. Yet, even when these causes were not 

true, participants often ignored objects produced by others to Ψreaffirm their professional, organizational, 

or project involvement-based identitiesΩ. (Levina, 2005) 

As a conclusion, Levina (2005) recommends researching practices surrounding the use of a boundary 

object instead of just focusing on the boundary object itself. Following her advice, our study focuses on 

how boundary objects are used in service co-design workshops. 
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2.3.3 Facilitating Service Co-Design Workshops 

To effectively use boundary objects for knowledge co-creation in service co-design workshops, competent 

facilitation is in important role. Like in our empirical study, often such workshops have selected 

facilitators, who are responsible for the facilitation. 

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

ŦƻǊ ǿƻǊƪǎƘƻǇ ǘŀǎƪǎ ŀƴŘ ƳƻƴƛǘƻǊ ǇŀǊǘƛŎƛǇŀƴǘǎΩ ǇǊƻƎǊŜǎǎ ƻƴ these assignments. Also, facilitators steer 

participants towards active participation in discussions and workshop tasks. When a workshop discussion 

has a goal ς as the discussions in this study ς the facilitator may try to direct the discussion to be more 

productive towards accomplishing the goal ς such as forming ideas related to a service. Consequently, 

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

is co-created during a workshop. (Hirvensalo, 2015; Nielsen, 2012, pp. 106). 

Depending on situation 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, facilitators often must 

take other roles too ς such as ones listed by Herbert (2010): 

ΨpƻƭƛǘƛŎƛŀƴΩ: there are many stakeholders involved in workshops each of which has own interests and 

power with which facilitators must deal  

ΨƳŀƎƛŎƛŀƴΩ: the facilitator must take care of many practical things to ensure the co-creation during a 

workshop goes smoothly 

ΨǘǊŀŘŜǊκǘǊŀƛǘƻǊΩ: facilitators must deal with issues of trust and trade-offs between their own interests and 

needs and expectations of workshop participants ς especially if the facilitator is also a researcher or 

otherwise has interests other than the facilitation itself 

ΨǾŜƴǘǊƛƭƻǉǳƛǎǘΩ: on one hand, the facilitator must make room for many people to speak, but on the other 

hand the facilitator will represent some voices more than the others. (Herbert, 2010) 

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

and actions from the facilitator. 

Kaner (2014, pp. 149-153) lists many classic challenges for facilitators. Some of them ς the most relevant 

ones for this study ς and effective responses by the facilitators are listed here:  

¶ Challenge: Domination by a highly verbal member 
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o Effective response: Encourage other members to participate more 

¶ Challenge: Several different topics being discussed at the same time 

o Effective response: Summarize the key themes being discussed. Encourage participants 

to link their ideas to the central tasks or goals of the workshop. Create a ΨǇŀǊƪƛƴƎ ƭƻǘΩ 

where ideas are saved to be accessible later. 

¶ Challenge: poor follow-through on assignments 

o Effective response: Assign the work to teams. Make teams report back the progress of 

their assignment already at the midpoint of time allocated to the task.  

¶ Challenge: Quibbling about trivial procedures 

o Effective response: aŀƪŜ ǘƘŜ ǘŜŀƳ ǎǘŜǇ ōŀŎƪ ŦǊƻƳ ǘƘŜ ŘŜǘŀƛƭǎ ƻŦ ǘƘŜ ƛǎǎǳŜΦ !ǎƪ ά²Ƙŀǘ is 

ǊŜŀƭƭȅ ƎƻƛƴƎ ƻƴ ƘŜǊŜΚέ (Kaner, (2014) 

In conclusion, facilitators and their actions are one factor that can have a significant effect on service co-

design workshops and the role of boundary objects in knowledge co-creation there.  
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3 Case Description and Research Process 

3.1 Case Description 

3.1.1 MORFEUS Project ς Context and Starting Point of the Study 

This study was done as a part of MORFEUS research project, which focused on the well-being and 

healthcare service ecosystem in Finland. The aim of MORFEUS was to find ways to make healthcare and 

well-being service ecosystem more customer-centered and effective.  

During the earlier phases of MORFEUS-project, various empirical data was already gathered. It was 

gathered through interviews, workshops and other methods. Based on these earlier phases of MORFEUS, 

some problems and unfulfilled needs in the Finnish well-being ecosystem were discovered.  

Based on those needs, discovered earlier in the MORFEUS project, MORFEUS researchers realized that 

there is a need for a specific kind of digital well-being platform. Such a platform would facilitate 

collaboration and knowledge sharing between different kinds of well-being professionals as well as 

between those professionals and their customers. To gain better understanding of what kind of digital 

platform could potentially be useful, the development of Peili όƛƴ 9ƴƎƭƛǎƘΥ άaƛǊǊƻǊέύ ς  a digital wellbeing 

service prototype ς was started. The first version of prototype was developed in March 2016 and the 

fourth version in early June 2016. This fourth prototype version was introduced to participants and used 

as a boundary object in the seminar held from June 15th to 16th, 2016.  

 

3.1.2 Peili ς Digital Wellbeing Service Prototype 

The digital wellbeing service Peili aims at improving collaboration and knowledge sharing between 

different well-being professionals related to their mutual clients. Secondly, it aims at improving 

ŎƻƭƭŀōƻǊŀǘƛƻƴ ōŜǘǿŜŜƴ ŎƭƛŜƴǘǎ ŀƴŘ ǇǊƻŦŜǎǎƛƻƴŀƭǎ ŀǎ ǿŜƭƭ ŀǎ ǇǊƻŦŜǎǎƛƻƴŀƭǎΩ ŀŎŎŜǎǎ ǘƻ ŀƭƭ ǘƘŜƛǊ ŎƭƛŜntsΩ well-

being information. Thirdly, an important goal of Peili is to empower the customer by giving access to all 

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

Lƴ ǘƘƛǎ ǎǘǳŘȅΣ ǘƘŜ ǿƻǊŘ ΨtŜƛƭƛΩ ƛǎ ǳǎŜŘ ǘƻ ǊŜŦŜr to the user interface views of the service prototype. Peili has 

dashboard views for customer interface and case manager/professional interface. ! ǇƛŎǘǳǊŜ ƻŦ tŜƛƭƛΩǎ 

customer ƛƴǘŜǊŦŀŎŜΩǎ Ψaȅ 5ŀǘŀΩ ǾƛŜǿ ƛǎ ƛƴ Appendix 1 at the end of this paper. A picture ƻŦ tŜƛƭƛΩǎ /ŀǎŜ 

manager/Professional Planning tool view is also in Appendix 1. 
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Picture 1: Customer's Dashboard view 
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Picture 2: Peili: Case manager/Professional Dashboard view 

 

 

3.1.3 Data Gathering 

The empirical data was gathered from the workshop that was part of the seminar held from June 15th to 

June 16th in 2016. In the workshop, Peili and posters were used as boundary objects for service co-design. 
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The dashboard views of Peili (Picture 1 and Picture 2) were projected onto the wall during the workshop. 

The posters were initially just empty sheets of paper. The workshop participants co-created ideas and 

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

The data consists of the material produced by two teams, since the audio recording of the third team 

failed. The posters and photos of them were used as data. The team discussions during the workshop 

were recorded with audio recorders and video cameras. Also, some photos were taken. The researcher 

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

 

3.1.4 Data Analysis 

The data analysis method of this study was qualitative content analysis. Kohlbacher (2006) points out 

critiques about superficiality 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 these issues and is therefore more suitable for 

data analysis in this study. Moreover, in qualitative content analysis the researcher makes subjective 

interpretations of data. Qualitative content analysis is often used in qualitative case research. It is suitable 

for discussion data, but also for analysis of other content formats such as photos. Since this study is a 

qualitative case study, and the phenomena and data in this study are closely related to human and social 

behavior, such qualitative approach to both data analysis 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 the first eight pages of text himself, and then 

hired a transcription firm to transcribe the rest (44 pages). The verbal discussion data and posters were 

then analyzed using qualitative content analysis methods. 

This analysis focused on how knowledge was co-created ς especially how service-related ideas were 

formed ς during the workshop. Itemized lists were created from the ideas in the posters created by 

workshop teams. These lists are in Appendix 3. 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 presented in Figure 1. The phases are in chronological order. The 

research process started with the researcher being involved in MORFEUS project and learning about it 

and some relevant topics, such as current issues and needs related to Finnish healthcare and social care 

ecosystem. Next, the iterative development process of Peili (see chapter 3.1.2) started. Then initial 

reading about some relevant theory was done. After this, the workshop and data gathering in it was 

planned and executed. Later, literature research and writing Literature Review chapter was started. As is 

typical for abductive reasoning, literature research phase then continued simultaneously with the data 

analysis phase, and while writing the results and conclusions of the studyΦ CƛƴŀƭƭȅΣ ǘƘƛǎ ƳŀǎǘŜǊΩǎ ǘƘŜǎƛǎ was 

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

 

Figure 4: Phases of Research Process 

Next subchapters describe in more detail the most relevant phases of the research process. 

Learning 
about 

MORFEUS-
project and 

relevant 
topics

Developing 
Peili -

Service 
Prototype 

and 
boundary 

object

Initial 
literature 
research

Planning 
workshop 
and data 
gathering

Workshop 
& Data 

gathering

Data 
Analysis

Results
Finishing 
Master's 
Thesis

Literature Review



 

24 
 

 

3.2.3 Seminar 

MORFEUS-seminar was held from June 15th to 16th, 2016. The first day of the seminar consisted of 

presentations from different speakers and short Q&A and discussion sessions after the presentations. 

During the first day of the seminar, the MORFEUS-project and its results by that date as well as Peili were 

introduced to participants. The first half of the second seminar day consisted of presentations, similarly 

to the first day.  

The participants of the seminar were experts of various relevant fields, such as healthcare, eHealth, social 

care, business, case management, IT, simplification, and law. Some of the participants gave presentations 

related to their fields. Also, the research team participated the seminar. The second half of the second 

day of the seminar focused on the prototyping workshop during which participants co-created knowledge 

relevant for co-designing a service. The workshop is described in detail in the next subchapter. 

 

 

 

3.2.4 Workshop 

The research focus of this thesis is the role of boundary objects in knowledge co-creation relevant for 

service co-design during this workshop. Peili ς that was introduced to seminar participants earlier during 

the seminar ς acted as a boundary object in the workshop and is therefore described in this thesis. As 

seen in the Picture 3, Dashboard views of both customer and case manager interfaces were projected 

onto the wall during the workshop. The goal of the workshop was to co-design a wellbeing service ς and 

co-create various ideas related to it ς to answer the similar needs for which Peili had been developed. The 

workshop task instructions are described in detail in the next subchapter. 
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Picture 3: Peili used as boundary object by projecting it onto wall during workshop 

 

3.2.4.1 Workshop Teams and Tasks 

During the workshop, participants were divided into three teams ς of which two are observed in this 

study*  ς ŀƴŘ ŜŀŎƘ ǘŜŀƳ ǿŀǎ ƎƛǾŜƴ ŀ ǎǇŜŎƛŦƛŎ ǘŀǎƪΦ hƴŜ ǘŜŀƳΩǎ ǘŀǎƪ ǿŀǎ ǘƻ ŘƛǎŎǳǎǎ ŀƴŘ ŎǊŜŀǘŜ ƛŘŜŀǎ Ƙƻǿ 

the digital (healthcare, social care, wellbeing) service should be and look like from the perspective of 

ŎǳǎǘƻƳŜǊ ƻǊ ǇŀǘƛŜƴǘΦ ¢ƘŜ ƻǘƘŜǊ ǘŜŀƳΩǎ ǘŀǎƪ ǿŀǎ otherwise the same, but from the perspective of case 

manager or other social care, healthcare, or wellbeing field professional. Teams were instructed to draw 

and write their ideas on big sheets of paper (posters). The duration of these workshop tasks was about 90 

minutes. 

The workshop was facilitated by two facilitators who were professional information visualizers with the 

expertise areas of knowledge simplification and information design. At the beginning of the workshop, 

the facilitators gave instructions of the tasks to teams. Facilitators also encouraged participants to be 

creative and not limit their thinking to the current service prototype/boundary object Peili. This way, the 

boundary object would be challenged and would not inhibit collaboration in a way described by Levina 

(2005). Views of tŜƛƭƛΩǎ user interface 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:  

¶ to develop criteria for user interface 
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*Originally there were 3 teams but analysis of one team was excluded because audio recording failed 

¶ to evaluate current interfaces (of Peili), and  

¶ to prototype new ideas by drawing them on posters.  

Also, in these instructions some requirements were listed for the service to be co-designed: customer UI 

criteria and functionalities such as: 

1. ŎǳǎǘƻƳŜǊΩǎ ŀōƛƭƛǘȅ ǘƻ ƳŀƴŀƎŜ ǘƘŜƛǊ ƻǿƴ ǿŜƭƭ-being, 

2. reporting their situation,  

3. accessing all their health-related information,  

4. communicating with professionals, and  

5. enabling self-reflection.  

For the case manager UI, the instructed criteria were:  

1. ŎŀǎŜ ƳŀƴŀƎŜǊΩǎ need to know everything,  

2. information from a wide range of sources, 

3. and collaboration with other professionals and collaboration with customers. 

Moreover, the participants were iƴǎǘǊǳŎǘŜŘ ǘƻ ŘŜǾŜƭƻǇ ōƻǘ ΨƘŀǊŘΩ ŎǊƛǘŜǊƛŀ ǎǳŎƘ ŀǎ ŦŜŀǘǳǊŜǎ ǘƘŀǘ ǳǎŜǊǎ ƴŜŜŘΣ 

ŀƴŘ ΨǎƻŦǘΩ ŎǊƛǘŜǊƛŀ ǎǳŎƘ ŀǎ ǘƘŜ ƭƻƻƪΣ ŦŜŜƭ ŀƴŘ ŦƻŎǳǎ ƻŦ ǘƘŜ ƛƴǘŜǊŦŀŎŜΦ Finally, the participants were instructed 

to prototype new ideas by sketching out their ideas for each user interface and by using 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 15 participants involved in two workshop teams examined in this study. Of these 

participants, 13 were regular team members and two 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 MORFEUS-researchers. Participants had a wide range of 

expertise, and their most relevant expertise is summarized in Table 1.  The table describes each participant 

in the workshop. Customer perspective team members arŜ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ Ψ/¦Ω ŀƴŘ ŎŀǎŜ ƳŀƴŀƎŜǊΣ 

ǇǊƻŦŜǎǎƛƻƴŀƭ ǇŜǊǎǇŜŎǘƛǾŜ ǘŜŀƳ ƳŜƳōŜǊǎ ŀǊŜ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ Ψ/aΩΦ The customer team had five (5) members, 

of which one left during the workshop. The case manager team had eight (8) members or nine when 

including their facilitator. One case manager team member left during the workshop. Additionally, from 
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the other seven (7) members of the case manager team, two (2) were absent a significant portion of the 

time. 

It is also noteworthy to mention, that some of the team members in both teams were MORFEUS-

researchers who had developed PEILI. This likely influenced the knowledge co-creation process. The 

researchers were also the ones inventing the feature ideas of Peili during the development of Peili 

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

Peili and its feature ideas than other workshop participants. 

 

Table 1: Participants in Workshop 

Code for 
Person 

Team 
membership 

Field(s) of expertise MORFEUS-
researcher? 

Other notes 

FA1  Facilitator Simplification, 
information design 

No Facilitated 
case manager 

team 

FA2 Facilitator Simplification, 
information design 

No Facilitated 
both customer 

teams 

CU1 Customer IT, business Yes Author of this 
paper 

CU2 Customer Law, contracts Yes  

CU3 Customer eHealth No  

CU4 Customer Innovation, Business No Was present 
between 24-

70min 

CU5 Customer Healthcare, social 
care, eHealth 

No Left during 
workshop at 

61min 

CM1 Case manager Strategy, business 
(professor) 

No  

CM2 Case manager Healthcare, social 
care, eHealth, IT 

No Left during 
workshop at 

61min 

CM3 Case manager Case management, 
Social care 

No  

CM4 Case manager Business, social care, 
healthcare 

Yes  

CM5 Case manager Contracts, contract 
simplification 

No  

CM6 Case manager Social care, case 
management 

Yes Was present 
only part of 

the time 
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CM7 Case manager IT Yes Was present 
only part of 

the time 

CM8 Case manager Business, Knowledge 
management 

Yes  

 

 

After the team task, all posters from all groups were put next to 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, 

because no new ideas were created during this phase. Consequently, the end discussion is less important 

when observing the knowledge co-creation process. 
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4 Empirical Findings 

In this chapter, the empirical findings are presented in the following way: First, the total number and 

structure of ideas formed during the workshop are described. After that, the structure and formation 

process of three big, high-level ideas ς each of which was drawn into its own poster ς is described and 

analyzed in detail. In this analysis, pictures of relevant posters, figures of structure of ideas, figures of idea 

formation timeline, and relevant quotes with commentary directly from the discussion data are 

presented. ¢ƘŜƴ tŜƛƭƛΩǎ ƛƴŦƭǳŜƴŎŜ ƻƴ ƪƴƻǿƭŜŘƎŜ Ŏƻ-creation during the workshop is analyzed. Finally, the 

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

 

4.1 Number and Structure of Ideas 

In this analysis, only ideas drawn or written down on posters were counted as ideas. The structure of ideas 

was largely hierarchical, or systematic. This means that many ideas were connected to other ideas and 

ΨŎƘƛƭŘΩ ƛŘŜŀǎ ƻǊ ΨǇŀǊŜƴǘΩ ƛŘŜŀǎ ƻŦ ƻǘƘŜǊ ƛŘŜŀǎΦ The figures in next three subchapters demonstrate well the 

structure of three big, high-level ideas.  

Therefore, the total number of ideas can be counted in several different ways: if each piece of low-level 

co-created knowledge is counted as a separated idea, then the number of ideas is high, whereas if only 

high-level concepts are counted, then the number of ideas is low. Depending on the way of counting, the 

total number of ideas was at most 69 and at least 10. The total number of ideas with different counting 

methods is presented in Table 2. 

 

Table 2: Total Number of Ideas in both Teams 

Method of counting ideas Total Number of Ideas 

All ideas 69 

Only high- and mid-level ideas 29 

Only high-level ideas 10 
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Pictures of each poster are shown in Appendix 2. The lists of Ideas in Posters are shown in Appendix 3. In 

addition, some posters are shown, and ideas related to those posters are discussed in the next three 

subchapters. Those subchapters describe and analyze in detail the formation process of three high-level 

ideas. 

The three high-level ideas were chosen for such analysis, because they all were high-level ideas, that had 

many lower-level 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. Consequently, the three ideas analyzed in detail were likely 

more relevant for the service co-design process than fragmented separate ideas that were not drawn. 

Also, by analyzing these three ideas, it is possible to analyze the formation process of the idea itself, ideas 

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 Idea: Holistic View ƻŦ /ƭƛŜƴǘΩǎ [ƛŦŜ {ƛǘǳŀǘƛƻƴ (Case Manager Team) 

This subchapter is about the first one of the three high-level ideas analyzed in detail in this study: Holistic 

view of ŎƭƛŜƴǘΩǎ life situation. Originally the idea Overall view of ŎƭƛŜƴǘΩǎ life situation was invented and 

visualized in Poster 5 by the case manager team.  

 

 

Poster 5: Holistic view ƻŦ ŎƭƛŜƴǘΩǎ ƭƛŦŜ situation (Case manager team) 

¢ƘŜ ƛŘŜŀ ǿŀǎ ŀōƻǳǘ ŀ IƻƭƛǎǘƛŎ ǾƛŜǿ ƻŦ ŎǳǎǘƻƳŜǊΩǎ ƭƛŦŜ ǎƛǘǳŀǘƛƻƴΦ Lǘ ƛǎ ŀ ǳǎŜǊ ƛƴǘŜǊŦŀŎŜ ǾƛŜǿ ǿƘŜǊŜ ǘƘŜ ŎŀǎŜ 

manager could see in visual way the most important aspects of different life areas of the client and see all 

these arŜŀǎ ǎƛƳǳƭǘŀƴŜƻǳǎƭȅΦ ¢ƘŜǎŜ ŀǊŜŀǎ ǿŜǊŜΥ tƻǎƛǘƛǾŜǎ όǇƻǎƛǘƛǾŜ ǘƘƛƴƎǎ ƛƴ ŎǳǎǘƻƳŜǊΩǎ ƭƛŦŜύΣ ǎǳŎƘ ŀǎ Wƻō 

and Hobbies; Family (including relatives); Friends; Daily needs such as Housing, Car or transport and 

Money; Health, including Strengths (factors that support the 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 high-level idea is presented in Figure 5. The hierarchy of this idea 

consists of four levels: high-, mid-, low- and bottom-level. 
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Figure 5: Structure of high-ƭŜǾŜƭ ƛŘŜŀ ΨHolistic view of ŎƭƛŜƴǘΩǎ life situationΩ όƻǊƛƎƛƴŀƭƭȅ ƛƴ tƻǎǘŜǊ рύ 
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This idea ς or some parts or versions of it ς was discussed several times by case manager team 

participants. The details and meaning of this idea developed through the discussions. Some main points 

of the formation process timeline of this idea are summarized in figure 6. 

 

 

Figure 6: Formatiƻƴ tǊƻŎŜǎǎ ¢ƛƳŜƭƛƴŜ ƻŦ ǘƘŜ ϥIƻƭƛǎǘƛŎ ǾƛŜǿ ƻŦ ŎƭƛŜƴǘΩǎ ƭƛŦŜ ǎƛǘǳŀǘƛƻƴϥ ƛŘŜŀ 

 

7min

ωFirst mention and version of the idea

ωclient's relationships

8min
ωtalking about 'mood' feature

10min

ωmentioning 'family relationships', 'relationships to professionals'

ωservices the client uses

17min
ω'Goals and strengths' of the client added

59min
ωIdea develops to be about client's 'life situation' more comprehensively

80min

ωTime is running low ҦDeciding fast which features are included

ωE.g. 'housing', 'money', 'health problems' and 'daily needs' added

85min
ωTeam members discuss in detail about drawing posters and how to draw the Holistic view poster

91-100min

ωWhile 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
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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 discussion. Some parts of the quotes are marked as question marks and 

ǿƻǊƪǎƘƻǇ ǘƛƳŜ ǿƛǘƘƛƴ ǇŀǊŜƴǘƘŜǎƛǎ όŜΦƎΦ άώΚΚ ллΥрфΥ пнϐέύΣ ōŜŎŀǳǎŜ ǘƘŀǘ ǇŀǊǘ ǿŀǎ ƛƴŀǳŘƛōƭŜ ōŜŎŀǳǎŜ ƻŦ 

factors such as several speakers speaking simultaneously, ambiguous pronunciation and too quiet volume. 

Some of the most relevant parts ς where an idea is mentioned or talked about ς are bolded. 

The first version of this idea was very different from the final version. At first the idea was ƻƴƭȅ ŀ ΨƘƻƭƛǎǘƛŎ 

ǾƛŜǿΩ ƻŦ ŎƭƛŜƴǘΩǎ ǊŜƭŀǘƛƻƴǎƘƛǇǎ:  

FA1 [7min]: ά[ŜǘΩǎ ƪŜŜǇ ƎƻƛƴƎ ǿƛǘƘ ŎǊƛǘŜǊƛŀΣ ǘƻǇ-leveƭ ŎǊƛǘŜǊƛŀΦ ¢ƘŜƴ ǿŜΩƭƭ ŎƻƳŜ ōŀŎƪΦ 

²Ŝ Ǝƻǘ ǘƘŜ ƭƛǎǘƛƴƎ ǾƛŜǿΣ ǿŜΩǾŜ Ǝƻǘ ŀŎŎŜǎǎ ǘƻ ŎǳǎǘƻƳŜǊ ŎƘƻƛŎŜΣ ŀŎŎŜǎǎ ǘƻ ŎǳǎǘƻƳŜǊ 

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

their historyΧέ 

Some discussion related to this idea followed immediately. About a minute later, including a ΨƳƻƻŘΩ 

feature into the holistic view was suggested:  

FA1 [8:30min]Υ άǘƘŜ ƘƻƭƛǎǘƛŎ ǾƛŜǿ ƴŜŜŘǎ ǘƻ ƭƻƻƪ ŀǘ ǇŜƻǇƭŜΩǎ ƳƻƻŘέ 

IƻǿŜǾŜǊΣ ǘƘŜ ŎƻƴǾŜǊǎŀǘƛƻƴ ƳƻǾŜŘ ƛƳƳŜŘƛŀǘŜƭȅ ǘƻ ƻǘƘŜǊ ǘƻǇƛŎǎ ŀƴŘ ΨƳƻƻŘΩ ǿŀǎ ƴƻǘ included into the final 

poster. Soon, the idea progresses to include explicitly family relationships, relationships to professionals, 

and the services the client is using:  

FA1 [10min]Υ L ǘƘƛƴƪ ǿƘŀǘ ǿŜ ƳŜŀƴǘ ǿŀǎ ƛƴǎƛƎƘǘ ƛƴǘƻ ǘƘŜ ŎǳǎǘƻƳŜǊΩǎ ǾƛŜǿΣ ǿƘƻ ǘƘŜȅ 

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. 

CM1: Or they have a GP (General practitioner) and a certain specialist 

FA1: Well thereΩǎ ǘƘŜ ǇǊƻŦŜǎǎƛƻƴŀƭ ƻƴŜǎ ŀƴŘ ǘƘŜ ŦŀƳƛƭȅ ƻƴŜǎΦ !ƴŘ Řƻ L ŀŎŎŜǎǎ ǘƘŜ 

ŎƻƴǎŜƴǘǎ ǘƘŜȅΩǾŜ ƎƛǾŜƴΦ Holistic view ƻŦ ǘƘŜ ǎŜǊǾƛŎŜǎ ǘƘŜȅΩǊŜ ƎŜǘǘƛƴƎΦ !ƴŘ Ƙƻǿ ƛǘΩǎ 

gone. 

FA1Υ {ƻ ȅƻǳ ŎƻǳƭŘ ǎŀȅ ǿŜΩǊŜ ƎŜǘǘƛƴƎ ǘƘƛǎ Ƴŀƴȅ ŎǳǎǘƻƳŜǊǎΣ ǘƘƛǎ Ƴŀƴȅ ƛƴǘŜǊŀŎǘƛƻƴǎΦ LŦ 

we are, the measure of success we set up for the holistic view would measure how 

Ƴŀƴȅ ǎǳŎŎŜǎǎŦǳƭΧ 
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A few minutes later, the goals and strengths of the client were 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, 

ƛǘΩǎ ŀƭǿŀȅǎ ƘŀǊŘ ŀŎƘƛŜǾƛƴƎ ǘƘŜǎŜ ƻōƧŜŎǘƛǾŜǎΦ 5ƻƴΩǘ ǿŜ ƘŀǾŜ ǘƻ ƭƻƻƪ Ƙƻǿ ŜŀŎƘ ƻŦ ǘƘŜǎŜ 

elements is contributing to that? Measuring?  ²ŜΩǾŜ Ǝƻǘ ǘƘŜ ŎǳǎǘƻƳŜǊ ƴŜǘǿƻǊƪ ǿŜ 

already noted. The goals and strengths part of the holistic view then? Some case 

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

meet that certain goal. Correlations. 

FA1:  I ŘƻƴΩǘ ƘŀǾŜ ŀƴȅ ŜȄǇŜǊƛŜƴŎŜ ǊŜƭŀǘŜŘ ǘƻ ǘƘƛǎΣ ōǳǘ ǿƻǳƭŘƴΩǘ ȅƻǳ ǘƘŜƴ ǘǊȅ ǘƻ ǊŜƭŀǘŜ 

their service use to their goals. 

CM3 ̧ ŜǎΦ L ǿƻǳƭŘ Řƻ ǘƘŀǘ ƻǊ ǇŜǊƘŀǇǎ L ǿƻǳƭŘ ƴƻǘ Řƻ ǘƘŀǘ ƛŦ ǘƘŜȅ ŘƻƴΩǘ ƴŜŜŘ ǘƘŜǎŜ 

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

they are not a good thing.  

Despite mentioning them, goals are not mentioned in the poster. After this, the holistic view idea or its 

features were not discussed in a long time ς for about 40 minutes. Then, the idea of holistic view 

resurfaced and ŘŜǾŜƭƻǇŜŘ ǘƻ ōŜ ŀōƻǳǘ ŎƭƛŜƴǘΩǎ ǿƘƻle life situation, instead of only relationships with 

professionals, family, and friendsΦ /ƭƛŜƴǘΩǎ ƴŜŜŘǎ were added: 

CM1 [59min]: So, one of our questions is after we find out what they need ǘƘŀǘ ǿŜΩǊŜ 

ŀƭǎƻ Ǝƻƴƴŀ ŦƛƴŘ ƻǳǘ ǿƘŀǘ ǘƘŜȅΩǾŜ ŀƭǊŜŀŘȅ ŘƻƴŜΦ ¢ƘŀǘΩǎ on our list somewhere. 

CM3 L ǘƘƛƴƪ ǘƘŀǘΩǎ ǾŜǊȅ ƛƳǇƻǊǘŀƴǘΦ 

CM1: And whether they felt like they got their needs met or not. 

FA1:  This is a [?? 00:59:40] view [?? 00:59: 42] which is kind of this.  

CM1: Yeah, but one is, our interpretation of our conversation with him and what they 

need, what they say they need, and 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 satisfied or 
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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. 

FA1:  L ŦŜŜƭ ƛǘΩǎ ŀ ƭƛǘǘƭŜ ōƛǘ ƭƛƪŜ ƛƴ ǇǊƻƧŜŎǘ ƳŀƴŀƎŜƳŜƴǘ ǳǎŜǊǎ ǿƘƻ ƘŀǾŜ ŀƴ ƛǎǎǳŜǎ ƭƛǎǘ ƻŦ 

open issues and closed issues. 

CM1: Oh, I like that. 

FA1:  ̧ ƻǳ ƪƴƻǿΣ ǾŜǊǎƛƻƴ ŎƻƴǘǊƻƭ ŀƴŘ ǘƘƛƴƎǎ ŀōƻǳǘ ǿƘŀǘ ƘŀǇǇŜƴŜŘΣ ǿƘƻΩǎ ƴŜȄǘ ŀƴŘΧ 

CM1: And you could have open issues, closed issues, and unsatisfied needs and 

something like that. 

FA1:  Yeah, and you could [?? 01:00:45] find a way of identifying your current needs 

ǿƘƛŎƘ ȅƻǳ ǘƘƛƴƪ ȅƻǳΩǾŜ ŎƭƻǎŜŘ ŀƴŘ ǘƘŜƴ ƻǇŜƴ ǳǇ ŀƎŀƛƴΦ LƴǘŜǊŜǎǘƛƴƎ ǎŜǊǾƛŎŜΦ ώΚΚ 

лмΥллΥруϐ ǿŜΩǾŜ Ǝƻǘ ǘƘŜΧ ǘƘŜ ǎƴŀǇǎƘƻǘ. Issues list.  

CM1: What ȅƻǳΩǊŜ ŎŀƭƭƛƴƎ ǘƘŜ ǎƴŀǇǎƘƻǘ ƛǎ ȅƻǳǊ ǇŜǊŎŜǇǘƛƻƴ ŀƴŘ ǘƘŜƛǊ perception of 

what they need. 

FA1:  9ȄŀŎǘƭȅΦ ¢ƘŀǘΩǎ the holistic view of the network. 

CM1: Your current situation. 

FA1:  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 of the holistic view were 

summarized by the 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 to keep the team focused on the task given: to create 

feature ideas for user interfaces and put them on the posters: 

FA1 [79min]: Χ²ŜΩǾŜ Ǝƻǘ ǘƘŜ ƛƴŘƛǾƛŘǳŀƭ ǾƛŜǿΣ ǎƻ ǿƘŜƴ ȅƻǳ ŎƭƛŎƪ ƻƴ ŀ ǇŜǊǎƻƴΣ ǘƘƛǎ ƛǎ 

the situation, the holistic view, what their life is likeΣ ǿƘŀǘ ǘƘŜȅΩǊŜ ŀŎŎŜǎǎƛƴƎΣ ǿƘŀǘ 

their network is. ²Ŝ ǘƘŜƴ Ǝƻǘ ǘƘŜ ŎŀǎŜ ƳŀƴŀƎŜǊΩǎ ǿƻǊƪ ƭƻŀŘ ƻǾŜǊǾƛŜǿΦ {ƻ, this when 

ȅƻǳΩǾŜ Ǝƻǘ..Φ ¢Ƙŀǘ ŘƻŜǎƴΩǘ Ƨǳǎǘ ƭƛǎǘ ǇŜƻǇƭŜ ōǳǘ ŀƭǎƻ ǎǳƳƳŀǊƛǎŜǎ ƳƻǊŜ ŀōƻǳǘΧ 
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Then, as time was running short, the team started to quickly decide which features are part of the holistic 

view. Housing and money were added. Features were grouped into different categories such as health. 

Health problems was added. The ΨŘŀƛƭȅ ƴŜŜŘǎΩ feature was added: 

FA1 [85min]Υ ±ŀǊƛƻǳǎΣ ǿŜΩǾŜ ŀƭƳƻǎǘ Ǝƻǘ ƭƛƪŜΧ family. 

CM1: House, one thing. 

FA1:  Friends ŀǊŜŀΦ ²ŜΩǾŜ Ǝƻǘ ŀ housing area. This could be infrastructure, so in 

ǘƘŜǊŜΩǾŜ Ǝƻǘ ƘƻǳǎƛƴƎΣ ƳƻƴŜȅΦ 

CM1: Electricity.  

FA1:  Might be a health summary. 

CM4: Should we have the helper somewhere? Not about [?? 01:25:15], maybe under 

[?? 01:25:17] [laughs] 

FA1:  So, this is people and this is family. 

CM4: Friends. 

FA1:  Network, professionals. Over here this is daily needs, maybe healthΧ 

CM4: !ƴŘ ƳŀȅōŜ ǘƘŀǘΩǎΧ 

CM1: What is the difference between that and that? 

FA1:  These are people. So, this person have probably substance abuseΣ ŀ ƘƛǎǘƻǊȅ ƻŦΧ 

CM1: hƪŀȅΣ ǘƘŀǘΩǎ problems or? 

FA1:  Problems yeah, health problems. 

CM1: Health problems okay. 

FA1:  Not just health professionals, but professionalsΧ 

CM1: Yeah, mostly health. 
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CM4: Maybe his or her meaningful doing like hobbies and job and studies and 

something. 

CM1: ²Ŝƭƭ ǘƘŀǘΩǎ ƴƻǘΦ ¢Ƙŀǘ ǿƻǳƭŘ ōŜΧ 

FA1:  ¢ƘŜȅΩǊŜ ƴƻǘ ǇǊƻōƭŜƳǎΦ 

CM1: bƻΣ ōǳǘ ǘƘŀǘΩǎ ƎƻƻŘ ōŜŎŀǳǎŜ ǘƘŀǘΩǎ ŎŀǇǘǳǊƛƴƎ ǎƻƳŜ ƻǘƘŜǊ ŀǎǇŜŎǘǎ ƻŦ ǘƘŜƛǊ ƭƛǾŜΦ 

CM4: Exactly. 

FA1:  ¢ƘŀǘΩǎ true. So it could be they may have religious affiliations. 

CM4: Exactly. 

CM1: ̧ ŜŀƘΦ {ƻ ƛǘ ǿƻǳƭŘ ōŜΧ 

CM4: !ƴŘ ǿƘŀǘ ǘƘŜȅ ŦƛƴŘ ǾŀƭǳŀōƭŜ ƛƴ ǘƘŜƛǊ ƭƛǾŜǎΣ ǎƻ ƛǘ Ŏŀƴ ōŜΧ 

CM1: Things that are positive.  

CM3 Yes. Strength.  

CM1: What to call that, though.  

FA1:  Strengths ώΚΚ лмΥнсΥпфϐΦ ²Ŝ Ŏŀƴ Ŏŀƭƭ ƛǘ ώΚΚ лмΥнсΥррϐΦ Lǘ ŘƻŜǎƴΩǘ ǿƻǊƪ ŦƻǊ ƛǘΦ ²Ŝ 

can think of [?? 01:27:02].  

CM1: L ŘƻƴΩǘ ƪƴƻǿΣ ƛǘΩǎ ƪƛƴŘ ƻŦ ƭƛƪŜ positive life choices and you know what I mean, 

ƛǘΩǎ ǇƻǎƛǘƛǾŜ ƭƛŦŜ ŎƘƻƛŎŜǎΦ aƛƎƘǘ ōŜ ǊŜƭƛƎƛƻƴΣ CŀŎŜōƻƻƪΣ ǿƘŀǘΧ 

CM4: L ǘƘƛƴƪ ƛǘΩǎ ŀōƻǳǘ ŀŎǘƛǾƛǘȅΦ  

FA1:  Same as friends.  

CM1: bƻǿ ƛǘΩǎ ŀŎǘƛǾƛǘƛŜǎΦ  

CM4: Is it hobby ƻǊ ŀǊŜ ȅƻǳ ƎƻƛƴƎ ǘƻΧ 

FA1:  Engagement.  

CM1: ²Ŝƭƭ ǘƘŀǘΩǎ ƛǘΣ ōǳǘ ƛǘΩǎ positive engagement with somebody. 
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Two minutes later, one team member (CM4) agreed to draw the Holistic view poster: 

FA1:  So, could you try to work that up? 

CM4: LΩƭƭ ǘǊȅ ǘƻ ŘƻΦ hƪŀȅΦ !ƴŘ ǿŜ ƘŀŘ ŀƭǎƻ ǘƘŀǘΧ 

FA1:  ¢ƘŀǘΩǎ ǎƻƳŜǘƘƛƴƎΦ ¢Ƙŀǘ ŎƻǳƭŘ ōŜ one of the icons that appears.  

A few minutes after the previous quote, she drew this idea on 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 idea List of Clients was invented and visualized in Poster 6 by the case manager team. 

 

Poster 6: List of clients with notifications (Case manager team) 
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The idea was about a List of clients with notifications. It was a user interface view where the case manager 

could see in visual way a list of relevant customers, and also immediately some other relevant information 

about these clients in the form of notification icons. So, the high-level idea was to have a user interface 

ǾƛŜǿ ƻŦ ŎŀǎŜ ƳŀƴŀƎŜǊΩǎ ƭƛǎǘ ƻŦ ŎƭƛŜƴǘǎΦ  

 

Five lower-level ideas were connected 

to this idea: The first one was Picture 

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 

client; an icon showing the Date of next 

meeting with that client; an icon 

describing the direction or state of that 

ŎƭƛŜƴǘΩǎ ǇǊƻƎǊŜǎǎ ƻǊ ǎƛǘǳŀǘƛƻƴΤ ŀƴŘ ŀƴ 

icon or several icons for possible other 

important notifications (such as acute 

health problems) related to that client. 

The structure of this high-level idea is 

presented in Figure 7. The hierarchy of 

this idea consists of two levels: high- 

and mid-level. 

 

 

Some main points of the formation process timeline of this idea are summarized in figure 8. Even though 

the idea was discussed many times ς at the beginning, in the middle and at the end of the workshop ς it 

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. Yet, the drawing captured many of the relevant ideas co-

created by the whole case manager team. 

Mid-
level

High-
level

List Of Clients

Picture & name of 
client

Unread messages 
from client

Date of next 
meeting

Direction or state 
of client's progress 

or situation

Other notifications 
related to that 

client

Figure 7: Structure of high-ƭŜǾŜƭ ƛŘŜŀ ΨList of Clients (originally in Poster 6) 



 

41 
 

 

Figure 8: Formation process timeline of the 'List of clients' idea 

2min

ωFirst mention of 'list of customers'

ω'customer's state of mind'

ωaccess to data about a customer

5min
ωability to click one client on the list to open full profile and see consents given

11min

ωlist of customers referred to as case manager's 'work list'

ωprioritization of customers

ω'mood' feature mentioned

15min
ωMessages and alerts mentioned

53min

ωFirst mention of 'icons' idea

ωcolor of icon indicating whether case manager is in touch with that client 

57min

ωIdea of icons discussed

ωicon reflecting state of client, icon for date of next appointment

ωa house icon for housing crisis, substance abuse icon

58min
ω'Packet of icons that could be brought up if they are relevant'

88-91min
ωDiscussing about drawing the list of clients

~105min

ωThe whole customer list poster drawn quickly by the facilitator alone after the actual workshop, 
while others were on coffee break
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Next, to understand the formation process of this idea in more detailed way, some relevant quotes from 

the discussion 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: 

FA1 [2min]Υ .ǳǘ ǘƘŀǘΩǎ ǘƘŜ ŎǳǎǘƻƳŜǊ ǾƛŜǿΦ ²Ŝ ŀǊŜ ƴƻǿ ŀ ŎŀǎŜ ƳŀƴŀƎŜǊΦ We have a 

list of customersΦ L ƎǳŜǎǎ ǿŜ ƘŀǾŜ ǘƻ ƪƴƻǿ ǉǳƛǘŜ ŀ ƭƻǘ ŀōƻǳǘ ƻǳǊ ŎǳǎǘƻƳŜǊǎΩ ǎǘŀǘŜ ƻŦ 

ƳƛƴŘ ŀƴŘΧ 

CM3 Yes. 

CM1: So we have to have access to data available on customer. 

FA1:  We want accesǎ ǘƻ ŎǳǎǘƻƳŜǊǎΩ ǎǘŀǘŜ ƻŦ ƳƛƴŘΣ ƛǎ ǘƘŀǘ ǊƛƎƘǘΚ 

CM3 Yes. Personal relation. 

CM1: You need a 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]: I completely agree. My point was very different. That I as case manager 

have list of patients/customers. And then I open one of them. Then I see what kind of 

consents he or she has given. The form how she or he gives them is different. Looking 

at the first screen ǘƻŘŀȅ L ƪƴƻǿ LΩƳ ƎƻƛƴƎ ǘƻ ŘŜŀƭ ǿƛǘƘ ǘƘƛǎ ǇŜǊǎƻƴΦ !ƴŘ L ƪƴƻǿ ƘŜ 

ŘƻƴΩǘ ǿŀƴǘ ƳŜ ǘƻ ǘŀƭƪ ǘƻ ǎƻƳŜƻƴŜ ƻǊ ǾƛŎŜ ǾŜǊǎŀ 

 

!ŦǘŜǊ ǘƘŀǘΣ ǘŜǊƳǎ ΨƭƛǎǘƛƴƎ ǾƛŜǿΩ ŀƴŘ ΨŀŎŎŜǎǎ ǘƻ ŎǳǎǘƻƳŜǊ ƴŜǘǿƻǊƪΩ ŘŜǎŎǊƛōŜŘ ŀǎ ǘƻǇ-level criteria: 

FA1[8min]: [ŜǘΩǎ ƪŜŜǇ ƎƻƛƴƎ ǿƛǘƘ ŎǊƛǘŜǊƛŀΣ ǘƻp-level criteria. ¢ƘŜƴ ǿŜΩƭƭ ŎƻƳŜ ōŀŎƪΦ We 

got the listing view, ǿŜΩǾŜ Ǝƻǘ ŀŎŎŜǎǎ ǘƻ ŎǳǎǘƻƳŜǊ ŎƘƻƛŎŜΣ access to customer 

network, ŀŎŎŜǎǎ ǘƻ ŎƻƴǎŜƴǘǎΣ ƘƻƭƛǎǘƛŎ ǾƛŜǿΧ 
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¢ƘŜƴ ǘƘŜ ƭƛǎǘ ǾƛŜǿ ǿŀǎ ŎŀƭƭŜŘ ΨǿƻǊƪ ƭƛǎǘΩ ŀƴŘ ΨƳȅ ƭƛǎǘ ƻŦ ǇŜƻǇƭŜΩΦ !ƭǎƻ, the idea of prioritizing clients was 

discussed: 

CM3 [11min]: A very pragmatic point of view: I as case manager have several cases. 

So then actually my first view is a work list.  

CM1: My list of people. 

CM3 My list of people, yes. 

FA1:  And my priorities. 

CM3 Exactly. 

FA1:  ²Ƙŀǘ Řƻ L Řƻ ǘƻŘŀȅΚ ²ƘƻΩǎ ǿŀƛǘƛƴƎ ŦƻǊ ǿƘŀǘΚ 

CM1: ²ƘƛŎƘ ƻƴŜǎ ƘŀǾŜ ƳƻǊŜ ǇǊƻōƭŜƳǎ ŀƴŘ ǘƘŜǊŜŦƻǊŜ LΩƭƭ ƘŀǾŜ ǘƻ ŎƘŀƴƎŜ Ƴȅ ŎŀǎŜƭƻŀŘ 

ƻǊ ǿƘŜƴ L ǊŜŀŎǘ ǘƻΧ 

CM3 {ƻ ǇǊƛƻǊƛǘƛȊŀǘƛƻƴ ŀƭǎƻΧ 

 

Soon after, the idea was described this way: 

FA1 [13min]: ΧǘƘŜƴ ǿŜΩǾŜ ƳƻǾŜŘ ƻƴǘƻ άaȅ ǿƻǊƪ ƭƛǎǘέ. ²Ƙƻ LΩƳ ŘŜŀƭƛƴƎ ǿƛǘƘΣ ǿƘŀǘ 

my priorities are. So, ǿŜΩǾŜ Ǝƻǘ ŀ ƳƛȄ ƻŦ Ƴƻǎǘƭȅ άƘŀǊŘ ŦŜŀǘǳǊŜǎέΦ ¢ƘŜ ƳƻƻŘ ƻƴŜ ƛǎ ŀ 

soft feature. 

 

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

participant suggested 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 

icons ŀƴŘ ǘƘŜ ƎǊŜŜƴ ƻƴŜǎ ŀǊŜ ǘƘŜ ƻƴŜǎ ȅƻǳΩǊŜ ŀƭǊŜŀŘȅ ƛƴ ǘƻǳŎƘ ǿƛǘƘΣ ǘƘŜ ƎǊŀȅ ƻƴŜǎ ŀǊŜ 

ƻƴŜǎ ǿƘƛŎƘ ǎƛƳǇƭȅ ŜȄƛǎǘΣ ōǳǘ ȅƻǳ ƘŀǾŜƴΩt contacted. There might be a no entry sign on 

ƻƴŜ ǿƘƻ ǎŀȅǎ ǘƘŜȅ ƘŀǾŜƴΩǘ ƎƛǾŜƴ ȅƻǳ consentΦ ¢ƘŜȅΩǊŜ ƛƴ ǘƻǳŎƘ ōǳǘ ȅƻǳ ƘŀǾŜƴΩǘ 

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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FA1 [57min]: I love the icon idea. So, you could always have a list of clients at four, 

your ten clients or whatever, you could have icons which reflect the state of need or 

priorityΧ so, could even have the date for the next appointment. A house icon 

ōŜŎŀǳǎŜ ǘƘŜȅΩǾŜ Ǝot a housing crisis. 

CM1: ̧ ŜǎΣ ǘƘŀǘΩǎ ǊƛƎƘǘΦ ¸ƻǳ ŎƻǳƭŘ ƘŀǾŜ ǎƻƳŜΧ 

FA1:  You know, substance abuse icon. 

CM1: You could have ŀ ǇŀŎƪŜǘ ƻŦ ƛŎƻƴǎ ǘƘŀǘ ŎƻǳƭŘ ōŜ ōǊƻǳƎƘǘ ǳǇ ƛŦ ǘƘŜȅΩǊŜ ǊŜƭŜǾŀƴǘ, 

ƻǊ ƴƻǘ ƛŦ ǘƘŜȅ ǿŜǊŜƴΩǘΦ ¢Ƙŀǘ ǿŀȅ ƛŦ ƛǘΩǎ a bottle or a house or whatever. 

FA1:  So, ȅƻǳΩǊŜ ƎŜǘǘƛƴƎ ŀ ǾƛǎǳŀƭΦ {ƻ, ǿŜ ǎƘƻǳƭŘ ǊŀǘƘŜǊ Ƨǳǎǘ ƘŀǾŜ ǘƘŜ ƴŀƳŜΧ 

CM4: You used colours as example. Red is somethingΧ 

 

Then another perspective to the client list was suggested: 

FA1 [60min]Υ L ŦŜŜƭ ƛǘΩǎ ŀ ƭƛǘǘƭŜ ōƛǘ ƭƛƪŜ ƛƴ project management users who have an 

issues list of open issues and closed issues. 

CM1: Oh, I like that. 

FA1:  ̧ ƻǳ ƪƴƻǿΣ ǾŜǊǎƛƻƴ ŎƻƴǘǊƻƭ ŀƴŘ ǘƘƛƴƎǎ ŀōƻǳǘ ǿƘŀǘ ƘŀǇǇŜƴŜŘΣ ǿƘƻΩǎ ƴŜȄǘ ŀƴŘΧ 

 

Finally, when time was running out, and the team was intensively discussing about how to draw their 

posters, including the client list poster: 

FA1 [88min]: We then got the workload overview. 

CM1: Oh my god, I got the green. You should help me. 

CM3 Yeah, sure.  

CM4: I think there already was one.  

FA1:  ²ŜƭƭΣ ƴƻΣ ƛǘΩǎ Ƨǳǎǘ ŀ ƭƛǎǘ ƻŦ ǘƘƛƴƎǎΦ Well two things. So the overviewΧ 
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CM4: And the to-do. Make decisions. We were thinking about it if it was the point 

that we can draw one patient here and then you can order them or something like 

that 

CM1: Okay.  

 

About fifteen minutes after this discussion ς while other team members were having coffee and 

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

 

 

4.4 Idea: Dashboard (Customer Team) 

Originally the idea of Dashboard was invented and visualized in Poster 2 by the customer team. Peili 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 DashboŀǊŘ ǾƛŜǿ ƛƴ ǘƘŜ ŎǳǎǘƻƳŜǊΩǎ ǳǎŜǊ ƛƴǘŜǊŦŀŎŜ. It is a view where the customer 

could see in a visual way several different features ς and some of the most important information related 

to those ς of the service. The customer would be able to click any of these features to open a view with 

more details and information related to that feature. So, the high-level idea was the dashboard itself. 

Seven mid-level ideas were directly connected to this idea:  

1. a Help-button, which would be an easy way to contact the case manager or other person that can 

help;  

2. LƴǇǳǘǘƛƴƎ ŀƴŘ ǘǊŀŎƪƛƴƎ ŎǳǎǘƻƳŜǊΩǎ ǿƻǊǊȅ ƭŜǾŜƭ όŦǊƻƳ л ƻǊ м ǘƻ млύΤ  

3. [ƛǎǘ ƻŦ ŎƭƛŜƴǘΩǎ ǇǊŜǎŎǊƛǇǘƛƻƴǎ ŀƴŘ ƻǘƘŜǊ ǎƛƳƛƭŀǊ ƳŜŘƛŎŀƭ ŘŀǘŀΤ  

4. Support network of the client, consisting of close people such as professionals, friends or family 

that could potentially help that person;  

5. 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 information about a session;  

6. a Self-management tool ǘƘŀǘ ŎƻǳƭŘ ƘŜƭǇ ŎƭƛŜƴǘ ǘƻ ǘŀƪŜ ƛƴƛǘƛŀǘƛǾŜ ƛƴ ǘǊŀŎƪƛƴƎ ŀƴŘ ƛƳǇǊƻǾƛƴƎ ƻƴŜΩǎ 

health. The low-level feature ideas related to this tool were Suggestions for that client, advice, 

information, planning, exercise, and nutrition. 

7. a Chat feature where the client could potentially chat in real time ǊŜƭŀǘŜŘ ǘƻ ƻƴŜΩǎ ǎƛǘǳŀǘƛƻƴ ƻǊ 

problems. The low-ƭŜǾŜƭ ƛŘŜŀǎ ŀƴŘ ŘŜǘŀƛƭǎ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ ŎƘŀǘ ƛŘŜŀ ǿŜǊŜ ǘƘŜ ǎƻƳŜƻƴŜ ǎŀȅƛƴƎ άIƛΣ 

Iƻǿ ŀǊŜ ȅƻǳΚέ ǘƻ ǘƘŜ ŎƭƛŜƴǘ ŀƴŘ ǘƘŜ ŎƭƛŜƴǘ ǊŜǎǇƻƴŘƛƴƎ άLΩƳ ōŀŘΦέ 

 

To summarize, this Dashboard idea had quite complex structure and formation process when including 

the lower-level ideas and their formation to the analysis of this idea. The structure of this high-level idea 

is presented in Figure 9. The hierarchy of this idea consists of three levels: high-, mid- and low-level. 
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Low 
level

Mid 
level

High 
level

Dashboard

Help!-button

Inputting 
and tracking 
worry level

List of 
prescriptions 

and other 
similar data

Support 
Network

Timeline

Feedback or 
info about a 

session

achievement
s & goals

therapy 
sessions

meetings 
with case 
manager

Self-
management 

tool

Suggestions

Advice

Info

Planning

Exercise

Nutrition

Chat

'Hi, How are 
you?'

'I'm bad.'

Figure 9: Structure of high-level idea 'Dashboard' (originally in 
poster 2) 



 

48 
 

The Formation process timeline of the 'dashboard' idea and poster is presented in Figure 10 on the next 

page. The idea was mentioned already early. Then, the idea and various details 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 least mostly drawn, team members started using it aid their communication about complex 

features of the service. 

  






























































































