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Pervasive health systems aim to support society with the many challenges our 

healthcare system is facing today. Embedding systematically social choices in the 
Research and Development process (R&D) is therefore essential. In this chapter 
the ‘Innovation Binder’ approach is presented: a procedure to confront multiple 
viewpoints from user/social, technology and business perspective, to make choices 
(e.g. target groups, practices, actors, messages, means, steps, procedures, technol-
ogies) more explicit and coordinate the team to work together to a common ab-
stract goal (e.g. home monitoring system to support ambient assistive living) with 
a lot of unknown viable options.  The spine of our approach is the iterative use of 
scenarios and personas with different finalities and discussing them iteratively in 
team. It enables a parallel research track of social and technical R&D activities by 
coordinating mutual dependencies and uncertainties. We illustrate this approach 
with concrete examples from past and present R&D projects in the pervasive 
healthcare domain. This approach can help other R&D teams, convinced of the 
value of interdisciplinary work, to create desired pervasive health systems for mul-
tiple users. 

 

Introduction  

 
As also stated in the introductory chapter of this book (Ziefle, Röcker & Hol-

zinger, 2014), pervasive health systems aim to support society with the many chal-
lenges our healthcare system is facing today. We search for systems that are truly 
supporting this transformation of healthcare organizations (e.g., self care, relying 
more on local teams, increase of quality with same amount of money and people). 
Therefore, embedding social choices systematically in the Research and Devel-
opment process (R&D) is essential. These challenges are even more present in 
R&D of pervasive health systems. At the one, hand due to the characteristics of 
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pervasive technologies (automation, delegating control, remote monitoring, mas-
sive big data, etc.) this embedding is pivotal, at the other hand because health is a 
domain dealing with vulnerable people, supported by people delivering care with 
scarce resources. 

 
In this chapter, the ‘Innovation Binder’ approach is presented. The approach is 

a reaction to our need for a tool supporting interdisciplinary collaboration when 
developing new pervasive health systems. IT-innovation in healthcare is by de-
fault highly multidisciplinary, since innovation in healthcare requires a combina-
tion of methods and insights from multiple disciplines (van Bemmel, 2008). We 
wanted to create a procedure to confront multiple viewpoints, social and technical, 
to make choices (regarding, e.g., target groups, practices, actors, messages, means, 
steps, procedures, technologies) more explicit and coordinate the teamwork on a 
common, but abstract goal (e.g. home monitoring system to support ambient assis-
tive living) with a lot of unknown viable options.  

 
Our projects can be labeled as pre-competitive research to develop new health 

ICT systems, joining Social Sciences (Soc) with Informatics & Engineering 
(I&E). Besides academic researchers, these projects typically involve people from 
care organizations, as well as the private sector. This diversity in project partners 
is seen as necessary to take the complex healthcare context into consideration dur-
ing development, and adequately show how pervasive technologies can add values 
for multiple user roles.  

The spine of our approach is the iterative use of scenarios and personas with 
different finalities and draws on discussing them iteratively in team. These scenar-
ios are boundary objects that organize the process (e.g., different research activi-
ties using them, referred to during meetings). The general use and creation of sce-
narios and personas in the Human Computer Interaction field is well described 
(Bødker, 2000; Carroll, 2000). In short, scenarios are narratives trying to depict 
the central practices in context in relation to the technology under development. In 
later sections we discuss them in-depth.  

We try to develop an innovation process that goes beyond the current limits of 
user-centered design, which is currently often limited to front end research. Equal-
ly, the ‘innovation binder’ approach facilitates a prolongation of the continuous in-
tegration process from back-end development towards the first level of deploy-
ment (first uses of the software). In other words, the approach helps to overcome 
the waiting game between technical and social output. It enables a parallel re-
search track of social and technical R&D activities by coordinating mutual de-
pendencies and uncertainties.  

We illustrate this approach with concrete examples from several past and pre-
sent R&D projects in the pervasive healthcare domain. This approach can help 
other R&D teams, convinced of the value of interdisciplinary work, to create de-
sired pervasive health systems for multiple users. It is a way of guiding the many 
choices a team should take, taking into account multiple voices, towards a valua-
ble solution for both business and society.  
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Glossary: overall picture and terminology 

 
In this part a visual overview is given of the Innovation Binder approach (Fig-

ure 1). The rest of the chapter revolves around this picture. Before we do that, we 
give a short overview of the most important terms, and how we use them. 

 
- SCOT: (Social Construction of Technology Theory) it is a framework 

in Science and technology studies, that emphasis the role of social pro-
cesses (non linearity, power, etc.) at play when developing technology 
(Bijker 1997; Rip et al. 1995). 

- Boundary object: an arrangement of collaboration without prior con-
sensus between different groups. For example a concept or a drawing 
(Star 2010). 

- Pre-competitive research: research aiming to develop demonstrating 
technology to be applied and used 5-10 years in the future (Limonard & 
Koning 2005) 

- Care domain and organizations: the broad domain of healthcare and 
its organizations 

- Technology providers: companies developing and providing 
healthcare technology  

- Current practices: the way people are used to do things in their every-
day context, the way activities are interwoven in a social domain 
(Schatzki 1997) 

- Future practices: imagined everyday practices in the future 
- (Technical) components and communication: software components 

or software modules or units in the system (also referred to as ‘building 
blocks’) 

- Architecture: the design of how the components are connected (also: 
‘software architecture’) 

- Technology roadmaps: the forecast of a technological development 
(Garcia & Bray 1997).  

- Scenario : a believable narrative, usually set in the future of a person’s 
experience as he or she engages with a product or a service (Martin & 
Harrington, 2012, p152) 

- Persona: Cooper (2004, p. 123) defines a persona as: ‘A precise de-
scription of our user and what he wishes to accomplish’. It is a fictive 
character based on user research insights, which serve as characters in 
the scenarios 

- Use case: describes user tasks and the specific functions a technology 
offers an end user, without detailed attention to context and experiences 
(Bødker & Christiansen 1994). 

- TechCards: describes in a generic way the technical components that 
the different partners are working on 
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- Update: the act of performing a new iteration on TechCards, scenarios, 
… 

- Concept and proof of concept (POC): A concept is an idea of the 
product or service, the proof of concept is the demonstration of the fea-
sibility of a concept 

- Co-creation: activities in which users and stakeholders are involved in 
concept design 

- Evaluation: Concepts or POC’s are evaluated together with users  
- Developing and testing: creating technical solutions and performing 

technical evaluations of the components, concepts or POC 
- Continuous integration : method to improve quality and delivery time 

of software developed in co-development teams by maintaining a com-
mon software code repository and  supporting revision control (Fowler, 
1999).  
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Fig. 1  Innovation Binder Approach 
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State-of-the-art of the innovation binder approach 

Prior art or the sources of inspiration for this approach  

In this part we want to show the footage taken from previous work. First we 
will frame our approach within the realm of the Social Construction Of Technolo-
gy theory (SCOT) within the science and technology studies. Next, the needs and 
problems that rise with interdisciplinary work are briefly discussed. We will situ-
ate our approach within the tools that have been developed within the fields of 
Human Computer Interaction (HCI) and Participatory Design (PD) over the past 
decades to involve the social in the design and development process. After dis-
cussing this prior art, we want to conclude this paragraph with a short discussion 
on the process of continuous integration. This process, with origins in the Infor-
matics and Engineering, also copes with issues that are raised when collaborative-
ly building software systems. 

The SCOT theory explains why social context needs to be into account in IT 
innovation processes. In line with the SCOT perspective it becomes clear that a 
pervasive technology reflects different problem definitions and concerns. One has 
to assess the power relations; norms and values at that moment and place. A cru-
cial idea in SCOT theory is that the outcome of a technical solution is the result of 
a path of choices: the solution could have been totally different, since in the de-
velopment process a lot of sidetracks have been taken into consideration and 
abandoned. A current successful technology is a crystallization of choices that 
work, not the symbol of the most ultimate best solution. One best solution does 
not exist. For more in-depth understanding of SCOT we refer to work of e.g. 
Bijker (1997) and Rip et al. (1995). 

Limonard and Koning (2005) rephrase SCOT into a core tension between i) the 
role and acceptance of a technology, which is primarily determined by social forc-
es, so looking at social context is key (i.e. the ‘social shaping’ of technology), and 
ii) the context of use (re)shapes the meaning of the technology, and how that 
evolves is rather unpredictable (i.e. the ‘mutual shaping’ of technology). Follow-
ing the authors’ own expertise in pre-competitive ICT development projects, they 
acknowledge the need for awareness of this tension and describe on an abstract 
level the process of critical examination one has to follow as part of the whole 
R&D process (Limonard and Konings, p 169). We think the ‘innovation binder 
approach’ can be seen as an operationalization of Limonard and Koning’s more 
generic strategy. They distinguish three dilemmas during pre-competitive ICT de-
velopment projects. : (i) the starting point in configuring future use of ICT tech-
nology (the current social-technical context of use versus the future use of tech-
nology in context); (ii) the way of involving users (pro-active versus reactive); and 
(iii) the dilemma of the organization of interdisciplinary cooperation (the laborato-
ry versus the development arena). Sequencing the different aspects of the dilem-

int
ern

al u
se 

on
ly -

 in 
pu

blic
atio

n



7 

mas throughout the project is suggested as a solution. We will show in the descrip-
tion of the ‘innovation binder’ approach how this was achieved, and where and 
why we took another road than suggested by Limonard and Koning.   

 
The investment in interdisciplinary work is driven by the need to join methods 

of different disciplines to answer a complex question. Van Bemmel (2008) states 
that this is certainly the case when healthcare meets informatics. Stewart and 
Claeys (2009, p.2) wrapped up several difficulties from literature: epistemological 
differences, identity, membership conflicts and cultural capital, terminological 
misalignment, resistance to input from other disciplines, power issues, structural 
biases and management failures. To stimulate interdisciplinarity, one should take 
these issues into account. From their own experiences involving research with ‘us-
ers’ Stewart and Claeys advise (i) to invite everyone in the team to engage with 
users, not only social scientist or user researchers, (ii) to stimulate each team 
member to go beyond their own world view, and enable to have a common expe-
rience, (iii) to involve the team in the analysis (iv) to be open to the disciplines, in-
terpretations and methods of other project partners (p18). 

 The involvement of social scientists, or experts in HCI and PD, in the devel-
opment process of pervasive health systems is not new. Pagliari (2007) for exam-
ple described a hybrid model for interdisciplinary research in medical informatics 
where the goal is not only to share information, but actively design and evaluate 
and thus reach technologies that are “truly user-informed, fit for context, high 
quality and of demonstrated value”(p.1). However, this model emphasises evalua-
tion and excludes conceptualization, neither does scenarios play an important role 
as a boundary object. We think that the ambiguity in the story can indeed function 
very well as boundary object in the original way defined by Star (2010): an ar-
rangement of collaboration without prior consensus between different groups.  

We are not the first to see a lot of possibilities in the scenario as design tool 
(e.g. Johansson & Arvola, 2007), nor are we unique in using scenarios as the core 
of involving the social in software design.  There is a well-documented tradition of 
different uses of scenarios and personas (e.g. Muller 2002, Karasti 2002, Pruit & 
Adlin 2006), as well as an instrument to involve user involvement from evaluation 
to co-design (Bødker 2000). Scenarios differ from use cases, which are more ori-
ented at users tasks and specific computers functions. Scenarios are rooted in spe-
cific situations, in a certain context. They are based on knowledge on how things 
are done. They describe what is done, where, by who, when and by what means in 
what way (Bødker & Christiansen 1994). In contrast, use cases are generic, they 
describe the possibilities a technology offers to an end user, but there is no insight 
in the use context or the needs or preferences of the end user. As such, scenarios 
are better tools to integrate both a technical and social perspective than use cases. 
Different types of scenarios are made depending on the goal they must serve. They 
differ e.g. in openness, on depicting typical or critical situations, showing the ex-
treme positive and extreme negative consequences (Bødker 2000). Scenarios play 
a big role in the ‘innovation binder’ approach, and they are used in different ways 
throughout the process: (i) scenarios that are hypothetical or scenarios that are 
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grounded in research on and with users; (ii) scenarios that are oriented at the cur-
rent or scenarios oriented at future practices (current practice and future practice 
scenario); (iii) scenarios that assume the technology works flawless (sunny day) or 
that include technology failure (cloudy weather)1; (iv) scenario depicting a desired 
system (‘desired scenario’) or a system representing your worst nightmare (‘horror 
scenario’)2. Because we do not want to be too overwhelming about variation in 
scenario options, we distinct in the Innovation Binder between (i) the hypothetical 
and the grounded dimension, and (ii) the current and the future dimension.  

 
In line with Muller (2002, p11), the ‘innovation binder’ approach serves to cre-

ate a hybrid space where technology developers/researchers come together with 
the end-users representatives/researchers. Therefore, it is important to integrate 
methods that are understandable for those, non-social scientist dealing with the 
typical problems of making complex software systems in an interdisciplinary 
team.  Continuous integration (CI) is one of them. It is a method advocated by 
Martin Fowler since 19993 in order to improve quality and delivery time of soft-
ware developed in co-development teams. In our projects, these co-development 
teams often originate from different organizations and geographical locations (re-
searchers, private companies, subcontractors) so this makes integration problems 
with the software building blocks even more likely. A required first step in CI is 
maintaining a common software code repository, supporting revision control. 
Having the software developers commit to these common repository on a very 
frequent base, contributing to an agreed mainline is essential. Automated builds 
and testing resolves the problems of integration testing normally done at wider 
time intervals. In practice, the CI process can only be successful if an ‘integration 
manager’ commits explicitly as being the problem owner of the CI process. In our 
interdisciplinary teams, the CI process needs also to interact with the user research 
process. In our exploratory R&D projects there remains a high number of potential 
variables, both at the level of the technology and the end user. As such, the stand-
ard CI methodology can only be part of the solution for our type of interdiscipli-
nary projects. Therefore, throughout the pervasive health projects that we worked 
on in recent years, a new approach was developed. 

                                                             
1	  Inspiration from the distinction in use cases 
http://www.gatherspace.com/static/use_case_example.html#3	  
2 This last type is also called by Bødker (2000, p64) minus scenarios. 
3	  http://www.martinfowler.com/articles/continuousIntegration.html	  
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Situating the context of use in which the approach was developed: 
when to use the innovation binder 

The exemplary projects presented in this chapter are all part of a demand driven 
research projects, partly funded by the participating companies and partly by the 
Flemish Government through the interuniversity and interdisciplinary knowledge 
center iMinds (www.iMinds.be). Healthcare is one of the important application 
domains since the conception of iMinds in 2004. The projects are pre-competitive 
and have a two years time-span. A project assembles different expertise to work 
towards a common research goal, resulting in reports and proof-of–concepts. In 
our examples, we will refer to experiences from several projects. These include 
the finished project ACCIO (2010-2012, developing a contextual nurse call sys-
tem making use of ontologies and sensor data, Ongenae et al 2012) and TransEc-
are (2007-2009, creating transparant ICT platforms for eCare); and to current ex-
periences in the O’CareCloudS project (2012-2014, developing a contextual 
information sharing system between caregivers), Fallrisk (2013-2014, on contex-
tual fall risk prevention and detection using sensor information) and the AAL pro-
ject Care4Balance (2013-2015, on dashboard applications for elderly to coordinate 
care provisioning).    

 
The ‘innovation binder’ approach in its current form originated from these pro-

jects. The approach tries to deal with a number of challenges that project partners 
were typical. A number of these are listed below.  

In the first iMinds health projects, we gradually succeeded in creating more at-
tention for user needs in IT innovation in health (De Rouck et al. 2008). Interac-
tive reflective discussions with technology developers are part of this method. 
However, many user researchers still had the feeling the results of their research 
were underutilized in the development process (e.g. Limonard & Koning, 2005) 
and felt they were unable to substantially influence the conceptualization and im-
plementation of the technology.  

Another tension results from the difference in time spans the project partners 
are working on. Technical university researchers aim for a leap from the current 
state of the art of technical solutions, while the involved companies and care or-
ganizations are looking for mid-term reachable solutions to be valorized. Continu-
ous integration tools are only helping to keep track of the connection and itera-
tions of the technical components. But these tools do not help to make choices.  

The user researchers typically struggled with having to research the possibili-
ties the technology under development offers, without being able to give targeted 
users an experience of the future solution. Also, technical partners often consid-
ered input from social researchers as helpful, but also as delaying the process. 

We developed thus the ‘innovation binder’ approach to guide us to make those 
choices collaborative, see our interdependencies and document systematically to 
stimulate reflection. Although it grew out our cases in pervasive health technolo-
gy, we think the approach also could be useful in other domains.  
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How the innovation binder approach works today 

 
In the next paragraphs we discuss in detail the different steps and aspects of 

how we currently use the innovation binder (fig 1.).  
Roughly, we distinguish four types of actors: (i) social science/HCI research-

ers, (ii) engineering or computer science researchers, (iii) people working in 
(R&D departments) of private companies, and (iv) people working in (health)care 
organizations. These people collaborate along two types of streams: the social 
stream and the technical stream. Identifying oneself with one of the actors was 
never problematic in our projects. The different actors, their activities and exper-
tise come together, being continuously stimulated to make choices based on the 
newly gained knowledge by the different partners. The leader of the process is 
fixed. In our cases, the project leader takes up this role, or a dedicated person who 
got extra effort on the planned innovation binder tasks. 

 
As in most creativity processes, we start with a divergence phase and move 

subsequently to a convergence phase (Isaksen et al., 2011). The divergence phase 
is called the ‘concept development’; the convergence phase is called the ‘proof-of-
concept development’. During the concept development, we want to create a space 
for creativity by different research activities binding them together by one jointly 
created story. In the proof-of-concept development phase, the goal is to converge 
with the remaining R&D activities towards a stable proof-of-concept that demon-
strates the added value. We will now describe the different steps, illustrated with 
some concrete examples.  

 

Concept development phase: guided explorations for a vision of a future 
pervasive health system 

 
In the concept development phase we foresee four steps: (1) introducing the 

method,  (2) making expectations explicit, (3) documenting current practices and 
technological roadmaps, and (4) co-creation. The three latter steps all result in a 
different kind of scenario. For each step we describe the objectives, the partici-
pants, the sub steps and their outcomes, examples and reflections. 
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Step 1: Embedding the innovation binder approach in proposal and introducing at 
project kick-off 

Objectives  

- Structurally embed the innovation binder approach in the project, with suffi-
cient time and effort of all partners on the task. 

- Create a buy-in of all partners by explaining the goals and trajectory of the 
approach. 

 

Participants/lead 

All partners are involved. 
Step 1.1 Writing dedicated tasks in the proposal 
Integrate the different steps in project plan, for example in a proposal to apply 

for grant money. It is important to dedicate sufficient time for the different steps 
throughout the total timespan of the project. 

Step 1.2. Introducing approach at the kick-off of the project 

When the project starts, it is useful to spend some extra time explaining the ‘in-
novation binder’ goals to all project participants, and what the advantages and dif-
ferent steps are.  

 

  
Fig. 2 ‘Baking a cake’ metaphor to explain goal of approach 
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Reflections 

This step is not in the learning cycle of Limonard and Koning (2005), but it is 
essential to stimulate iteration between field and lab approach of interdisciplinary 
cooperation they put forward as necessary. 

It is crucial to give room to the participants to discuss and doubt the approach. 
Next to the general added value (supra, intro), for each actor this added value is 
different: 

(i) The work of the social science researchers is easier translated into technical 
choices, and involvement in technical related choices without deep technical 

Example 

To integrate the ‘Innovation Binder’ into a proposal, the steps of the Con-
cept Development phase (step 1- 4) are located in the explorative work pack-
age defined as “Requirement Analysis” or “Domain Analysis”, and the Proof-
of-Concept development steps (step 5 -7)) of the ‘Innovation Binder’ are de-
fined as tasks within the “Evaluation”, “Demonstrator” or “Proof-of-Concept” 
work package.  

 
To explain the innovation binder goals and approach to the participants, we 

used in O’CareCloudS, Care4Balance and Fallrisk the ‘cake baking’ metaphor 
(as illustrated in figure 2). We deliberately opted for recognizable but unfamil-
iar comparison, without any relation to health or the technology in scope. 
Thus, attention can be triggered, in an equal and humoristic way. The approach 
is compared with the practice of baking a cake with different baking specialists 
(bakers, oven specialists, etc.) who represent the partners. Each of the partners 
has their own ultimate dream cake in mind. First, we make these different 
dream cakes explicit by creating for each partner their hypothetical scenario. 
Secondly, we look at the current practices of making cakes, and maybe even 
broader practices surrounding cooking in general. We make a synthesis of the-
se practices, by describing them in a current practice scenario. Thirdly, by 
combining the insights on current practices with the ambitions and expecta-
tions of all partners we create a grounded future scenario of our ideal cake. In 
this step of the process, it is important to come up with grounded scenarios on 
a sunny day when everything in our cake baking process runs smoothly (sunny 
day scenarios), but also to think about cloudy weather scenarios when the cake 
baking process have technical problems. Finally, in the fourth step we decide 
on which piece to make, since the total cake is too big to finish within the pro-
ject time. We select the piece (big, small, a lot of cream or more fruit) consid-
ering the current needs, and the expectations/ ambitions (proof of concept sce-
nario). Although the four steps are consecutive, there is also a lot of going 
back and forth between the steps, and regular meetings of all with their own 
skills and specialties facilitate this.   
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knowledge is facilitated. When well documented, it is easier to show the added 
value of their work.   

(ii) For the engineering and computer science researchers the added value lies 
in making social relevant technological choices and keeping the balance between 
research and implementation efforts.  

(iii) The participants from private companies developing new pervasive health 
technologies can keep a close grip of the fit between their technological roadmap 
and the research done. As such, the approach will facilitate the valorization of the 
project results for their company.  

(iv) Finally, the participants from the care organizations can relate in more 
everyday language to the technology under development and be more involved in 
the reflection on it the impact of the technology on care providers and receivers. 

 

Step 2: making expectations explicit towards a hypothetical scenario 

Objectives  

- Make ambitions, goals and expectations of each partner explicit for the other 
partners. 

- Create hypothetical scenario(s) based on these expectations to facilitate dis-
cussion.  

Participants/lead  

At least one representative per partner should participate. The social science re-
searchers take the lead, because they are more trained in making a narrative out of 
different points of views. 

Step 2.1.  Elicit expectations and ambitions 

All project participants bring their own background and motivation to the pro-
ject, next to the organization’s motivations. The proposal holds clues on each 
partner’s expectation and ambition. But due to a time gap between proposal and 
start of the project, changes happen. To understand the view on challenges, tech-
nologies to be used and target group, different methods for elicitations are possi-
ble: analysis of the proposal, a questionnaire, a hands-on workshop on the over-
arching project topic, etc. For inspiration on how to organize this elicitation, we 
refer to methods like Territory Maps and Stakeholder Maps (Martin & Hanington, 
2012, p. 80, p. 85). 
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Step 2.2. Joint meeting discussing expectations and ambitions 

Similarities and differences are mapped and discussed. If a workshop type of 
approach is used, the workshop needs some preparation as well. Either way, creat-
ing mutual understanding needs a social process like a meeting.  

Step 2.3. Translate and synthesize in hypothetical scenario(s) 

The hypothetical scenarios (current and future practice) are based on these dis-
cussions. The number of scenarios depends on the variation in expectations 
amongst the project partners. In the next steps these scenarios are challenged and 
reflected upon until the end (compare start with final project results). The hypo-
thetical scenarios also help to make explicit what the project partners do not know 
yet and where research is required.  
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Example 

We experimented with different ways to elicit expectations and ambi-
tions: examining from the proposal, a questionnaire and a hands-on 
workshop.  
 
1) examining the proposal  
In the TransEcare project, two social researchers made an analysis of the 
different sub-themes of independent living that were part of the proposal, 
and which partners planned to work on these themes. This analysis was 
represented in a table, which we discussed during several joint meetings. 
We added other aspects of interest not that clear from the proposal. Later 
in the project, these tables were re-used for the prioritization of POC in-
tegration. 
2) open questionnaire  
In the Fallrisk project, a use case was included in the proposal, describ-
ing of the current situation of the prevention and detection system under 
development. Using an online questionnaire with open questions, we 
asked the partners to describe the actors, practices and technologies as 
they envisioned for the project, and to provide visuals to illustrate their 
vision of the future they want to support with the new system (Elprama 
et al. 2013).   
3) hands-on workshop  
In the ACCIO project, we involved all project partners in an initial 
workshop. One goal of the ACCIO project was to develop a new way to 
co-create knowledge models in the care domain. The workshop ex-
plained the basics and hurdles of knowledge model engineering by per-
forming a step-by-step exercise, actively involving all the participants. 
This resulted in a discussion on the opportunities we saw for this tech-
nology in our project (Ongenae, 2011). In comparison to the use of a 
questionnaire, this was experienced to be a more hands on way of ex-
plaining the process.  
 
A hypothetical scenario is based on these expectations of the project 
partners. Only a sunny day version is made. In Fallrisk, two hypothetical 
scenarios were written: a scenario on the hypothetical future, and a sce-
nario on the assumed current practices. Thus, also assumptions and (lack 
of) knowledge on the current practices can be shared. A short example of 
a scene from the first version of a hypothetical scenario is shown in Ta-
ble 1.  
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Table. 1: First iteration on the hypothetical scenario, mapping questions.  

Scenario B 
Installation and explanation 

of system 

  Current situation Future situation Comments 

Last week Marie walked to her    
sofa to watch some TV, but then 
trips over her carpet 

Idem 
 

Tom discusses his concerns with   
his mother, Marie. Together they 
agree to request a PAS system 

Idem 
 

Tom contacted a home care          
organization to inform about        
the PAS and he asked to install     
the system 

Tom contacted a home care     
organization to inform about    
the Fallrisk system and he     
asked to install the system 

Question: in future scenario: 
which kind of organization 
would provide support? Also 
home care organization? Insurer? 

A couple days later… 

  A couple days later, nurse Celine 
comes to install the PAS system 
and she also explains how it     
works to Marie and to the family 
care-giver(s) present    
 
 

A couple days later, nurse   
Celine comes to install the     
Fallrisk system for Marie        
and she also explains how it 
works to Marie and to the      
family, caregiver(s) present 
 

Question: are the children        
typically present in this situation? 
Reaction care organisation:    
ideal at least one formal caregiv-
er present and he/she makes sure 
that the informal caregiver un-
derstand system 

The PAS system comes with a 
small button that Marie needs        
to carry with her. The button       
can be carried as a necklace or       
as a bracelet. Marie can also       
clip the button to her bra,               
so it's not visible for others 
 … 
 

The Fallrisk system can detect 
falls with cameras and sensors    
in the house and worn by         
Marie (eg smart phone).                        
It not only detect when she    
falls, but also warn Marie         
and her caregivers when her    
risk of falling increases after 
measuring over some days 
 ... 

Question: in the future system: 
the active button is not removed? 
Answer social scientist: prefer to 
keep it optionally in to give     
Marie the feeling of control 
 
 
 
 

 

Reflections  

Step 2 offers an opportunity to get to know the people and organizations in-
volved in the project more closely. This step helps to understand partners’ de-
pendencies and drivers to invest time in a certain aspect of the project, and where 
to find a better fit in interests. It is important that all partners realize there is no 
need to wait for the others to finish: both technical and social streams can start 
(mutual shaping).   
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In this phase of the project, the ‘innovation binder’ approach serves to build a 
foundation for interdisciplinary work in addition to the proposed learning cycle of 
Limonard and Koning (2005).  

Step 3 Documenting current practices and technological roadmaps: validating 
current practice scenario and creating future practice scenario 

Objectives  

- ‘Ground’ the hypothetical scenario by studying the current practices, the care 
domain, the technological opportunities and their building blocks.  

- Focus on current practices with and without technologies, while reflecting on 
the assumptions for the future change.  

Participants/lead 

In this step, the activities are diverse. There is a focus on the contributions from 
the own discipline, but mixed teams are also formed.  

Step 3.1 Researching current practices and freedom to operate/ technological 
roadmaps  

Different research activities are started: deepening state of the art literature, 
studying current user practices and examining technological roadmaps (more de-
tail see e.g., Bleumers et al., 2011). The hypothetical current practice and future 
scenario can be used in this phase to probe for feedback from users. The scenario 
is thus challenged by reflections by potential future users. User roles are redefined 
and thick personas created (Jacobs et al. 2008).  

Step 3.2. Intermediate joint meetings 

All these inquiries finally end in reports and artifacts, but in order to create a 
dialectic interaction between the social and technical stream, meetings are re-
quired to enable work on intermediate results (mutual shaping). This can be facili-
tated by preparation of meetings by different partners depending on the main top-
ics under discussion. These meetings can stimulate co-ownership of the output. 
During the process hypothetical scenarios are gradually turned into grounded sce-
narios of current practice and future practices with the pervasive health system. 
This ‘future scenario’ is tied to the proposed architecture. In this iterative process, 
spread over several meetings, the future scenario matures by the inclusion of re-
sults of the different research activities. At first, it stays focused on the sunny day 
version. While maturing attention to anticipate the cloudy weather version, when 
the technology does hamper, should increase. 
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This is also the moment when designing a generic architecture of the pervasive 
health solution is helpful. This generic architecture links the envisioned technical 
components and details the communication flow. The detailed architectural work 
can be done later.  

Creating an architecture is a technical task, but by making use of TechCards 
(Ocnarescu, 2010) it is possible to start the integration work in an interdisciplinary 
way as well, as such building bridges between partners and disciplines. These 
TechCards (see example section) describe in a generic way the technical compo-
nents that the different partners are working on. In this way, an overview of the 
components and which components need to work together is created. Also, aware-
ness is created about the components and links that may be missing. They are ob-
ject of discussion during meetings. In contrast to the method where a “common 
glossary” is made for the project, e.g., in the form of a wiki, to facilitate interdis-
ciplinary communication, this tool is more hands on and feels less like writing a 
burdensome dictionary. 

 

 Fig. 3  TechCard from O’CareClouds project int
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Example 

To illustrate how the different research activities interact, we present re-
search activities from the project OCareClouds. One of the first research ac-
tivities of the social scientists in the project was to perform a domain analysis 
on the care diary currently used to coordinate the care activities between for-
mal and informal caregivers. This was done by means of a literature study on 
caregiving processes, and a series of expert interviews with different people of 
the care organizations involved. Concurrently, a mixed team of social and 
technical researchers took part in a contextual inquiry of the current formal 
care delivery process of the involved care organizations. In parallel, a first de-
sign of the architecture was made, making use of the technical components as 
mentioned in the project proposal. 

In addition, and inspired by our colleagues Claeys L. and Criel J. who test-
ed the approach out in other projects, we implemented the TechCard approach 
in both O’CareCloudS and Care4Balance. Each partner involved in the devel-
opment of technical components had to describe their technical components in 
a template of the TechCard (see for an example figure 3). In the follow-up 
joint meeting, all partners present their component(s), and the right level of ab-
straction is determined. Some changes or new cards are made after this meet-
ing. The TechCards are also mapped on the different functionalities already 
determined in the current iteration of the scenario. This approach enables the 
different partners to reflect on the responsibilities regarding the different com-
ponents. It also helps to discover missed communication links and compo-
nents, i.e., a missing functionality and to reflect on the complexity, scalability, 
usability and generic applicability of the different components.  

For example, in OCareCloudS the overview of the cards triggered a new 
view on how to design the back-end architecture. The back-end components 
reason on integrated patient data to trigger alerts to the caregivers. Originally, 
these components were split so each covers a complete use case domain, e.g., 
alerts about the physical healthcare state of the patient. The TechCard exercise 
made aware this was not scalable nor user-friendly enough for the future soft-
ware developers and not easily adaptable to future scenarios. A ‘template ap-
proach’ of different functionalities, e.g., a monitoring template, was the new 
solution. A back-end component is then built as an instantiation of such a tem-
plate, e.g., a blood pressure monitoring component. As such, very scalable and 
small components are achieved with a very specific purpose, while user-
friendliness for the software developers is assured by offering the different 
templates.  

In both projects the cards engaged the non-technical partners more in the 
technical components, but it also spurred technical groups to collaborate more. 
The TechCards help to make promises less vague. This improves the quality of 
planning towards the proof of concept.  
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Reflections  

State of the art knowledge is necessary to formulate the research plan. But to 
update and collect deeper available knowledge, it is advisable to foresee some 
state of the art work here both from the social and technical side. The formulation 
of a scenario of current practices is something we recently added to the process, in 
order to document the evolution of the project. Also, the TechCards approach is a 
recent addition to the innovation binder process, which resulted from the need for 
a tool to facilitate communication amongst the technical partners, and between the 
technical and non-technical partners.  

In this step the recurrent dedicated ‘innovation binder’ meetings are still at a 
low frequency.  They are integrated in other general status meetings. A stepwise 
discussion of the scenario in a dedicated separate meeting is prepared by assigning 
all partners to comment on the scenarios. Depending on the skills of each partner, 
the comments on the scenario will be more technical or social in nature, stimulat-
ing again the dialectical interaction and mutual shaping.  

During this step there is a tension between divergence and convergence. Often 
at the social research side, there is the fear to fix choices too early, while at the 
technical development side stability is searched to be able to develop in detail. It is 
important to start the architecture and TechCards discussion at this stage, to limit 
the urge of the technical partners to rush the stabilization of the scenario. Based on 
early versions of the scenario, it is already possible to identify the high-level com-
ponents and the communication links needed. This ensures that some of the pure 
technical discussions, e.g., communication formats, generic interfaces, used tech-
nology, are tackled early on in the project, while the social scientists have more 
time to ground the scenarios. Moreover, this ensures that later technical discus-
sions can focus on the functionalities detailed in the scenarios, i.e., focus on what 
the components should communicate and perform, instead of on the pure technical 
integration issues, i.e., evaluate whether the components are able to communicate 
and which technology is required for this.  

Step 3 is in line with the activities described in the learning process by Limo-
nard and Koning (2005) under the social shaping view: present context of use, pre 
and pro-active user involvement and use the research results to steer the different 
kinds of expertise. 

 

Step 4 Co-creation with users of the concept & design and development of the 
concept: towards an optimal ideal future scenario. 
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Objectives 

- Organize co-creation activities to develop the concept and to stimulate 
technical choices.  

Ensure that the future scenario reaches full maturity.  

Participants/lead 

The social research partners lead the co-creation with users. The care organiza-
tions are in the lead to recruit participants for the co-creation activities. The tech-
nical partners are in the lead of the technical choice process. Mixed teams are 
formed for the co-creation sessions.  

Step 4.1 Co-creation activities and development technical components 

Once the basic concept is made more concrete by the available technical com-
ponents, we organize co-creation activities with the target user group(s). There is a 
wide variety of available techniques: story boarding, role-playing, paper mock up 
experiences, guided brainstorms, etc. One could of course start with these activi-
ties in a less technical influenced way once the context of use and user group are 
known (Step 3).   

The first common agreed upon version of the future scenario could be integrat-
ed in this co-creation exercise. It can be used as a starting point, or as a way to of-
fer a new point of reference, elicit openness towards the characteristics of the per-
vasive technology. The results of these activities are then translated into an 
“update” of the future scenario where the technology works flawless (sunny day 
scenario).  

Step 4.2. Joint meetings integrating the results and making socio-technical choices  

Open options and current choices are discussed in-group to evolve towards the 
realization of the “updated” future scenario. We limited the time of these meetings 
to a maximum of 3 hours per session, so each partner knows preparation is needed 
and decisions should be reached at a certain pace. Depending on the topic, the 
composition of the team (number and background of participants) that meets can 
differ. But in principle, all meetings are open for all project members.   

The goal of the meeting is to match the user opportunities and needs with the 
technical developments. A lot of time is spent on mapping the different technical 
components on the scenarios, helping to determine the priority of each service and 
components, as well as identifying the ones that are missing. The TechCards made 
earlier are used to facilitate this exercise. The future scenario is split into scenes of 
actions and the TechCards are mapped on then. In combination with the level of 
maturity the priority of the further development of each component can be thus 
determined.  
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Reflections  

The ‘innovation binder’ approach appears to be more important in cases where 
the technical work is not that much related to the end user interaction. Without 
such a tool, the engagement of the technical group with non-technical research in-
sights would remain low.  

At this point in the process there are three types of scenarios: the starting hypo-
thetical scenarios, the finished scenarios synthesizing the current practices, and ra-
ther mature future practice scenarios. Each of them is helpful to reflect on the pro-
cess, as well as a tool to let new participants enter the project, as often personnel 
changes happen during the project time of 2 years.   

In step 4 we move away from the present socio-technical context of use and fo-
cus on future use of the technology, enabling reactive user involvement which 
aims for visions/ambitions instead of a orientation on current problems (Limonard 

Example 

During the ACCIO project we experimented with different types of co-
creation workshops during the whole trajectory. A detailed description and 
comparison of the workshop types can be retrieved in Ongenae et al. (2011 & 
2012). For example, the first one was a role playing workshop during which 
we let different stakeholders from the care field play scenes from the future 
scenario, offering information on both current practices, used concepts for the 
ontology and the envisioned future use of sensors in a ward environment.   

Concurrently with the mixed team activities, the technical partners devel-
oped so called ‘dummy’ components and integrate them to evaluate whether 
the proposed architecture and communication flow is feasible and whether the 
proposed technologies are sufficient to reach the goals of the project. In the 
OCareCloudS project this integration was done with sending dummy data from 
one component to the other, during the ACCIO project implementing a very 
simple sub scene of the scenario was chosen for technical evaluation purposes. 
In this way continuous integration is started: stimulating the decision on the 
kind of data and enabling each partner to focus again on their own component.  

Maturing the future scenario implies adding details on interfaces, measures 
for making a secure system, type of data input and output. In this way the sce-
narios also carry the implicit technical requirements of the new pervasive sys-
tem. For example, the amount of data generated, the type of data that should be 
transferred between the different components to be able to transform the input 
to the output, where the data will be stored. Based on these requirements, tech-
nical solutions can be selected, taking into account the motivations of the part-
ners as mapped in Step 1. For example, when one of the goals of a partner is to 
research the feasibility of integration of a new TV platform, it is unlikely not 
to use it.   
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& Koning, 2005, p175).  Step 4 can overlap and interacts with step 3.  Conse-
quently, the ‘innovation binder’ stimulates to look concurrently at both the current 
use context (step 3) and the future use context (step 4 & 5), one of the dilemmas 
raised by Limonard and Konings (2005).  

 

Proof of concept development phase: towards an evaluated proof of concept 
with value for business and society" 

 
The next steps describe what we have called “the convergence phase”. This 

phase aims to bring the R&D activities to a stable proof-of-concept that demon-
strates the added value of the project activities. The timing to converge is most of-
ten dictated by the project rhythm itself. It is thus a pragmatic choice. In our pro-
ject rhythm of 2 years, we see the one-year project milestone as a good timing to 
go to the converging phase. In this phase the intensity of the joint meetings is also 
increased. We strive towards a rhythm of biweekly meetings.  

 
In the proof of concept development phase, we can identify 3 steps: 1) refine-

ment of the concept and development of proof of concept scenarios (step 6), 2) re-
alization of the proof of concept(s) and evaluation with users  (step 6) and 3) pro-
ject ending and knowledge transfer towards valorization and further research (step 
7). 

Step 5. Refinement of concept and developing the proof of concept scenario 

Objectives  

- Improve the concept detailing. 
- Iterative user evaluation with the material at hand: paper, mock up or in lab 

working prototype. 
- Maintain the continuous integration: update the components, retest the in-

ternal communication. 
- Test the technical requirements (e.g., scalability, performance and respon-

siveness). 
- Select the pieces of the future practice scenario, to create a proof of con-

cept scenario. List the development work and the evaluation options. 

Participants/lead 

The technical partners tend to take the lead, because of the growing focus on 
continuous integration and the proof of concept.  
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Step 5.1. Choosing parts of the future scenario to be developed as proof of concept 

Multiple factors influence the selection of pieces.  Two main points of attention 
are usually taken into account: (i) the proof of concept needs to illustrate innova-
tiveness of the pervasive health system under development, and (ii) the proof of 
concept needs to demonstrate the added value for the different end users.  The fit 
between those two aspects leaves some opportunities to create added value unre-
solved. To aid this process of choosing pieces of the future scenario, the mapping 
exercise on the scenario (previously done with the TechCards) can be repeated 
here: now the different scenes of the scenario can be rated on different aspects that 
are relevant for the development of the proof of concept (e.g., innovativeness, ma-
turity, desirability, effort needed to develop, partner ambitions, etc.).  

Step 5.2. Creating proof of concept scenarios  

The difference between the proof of concept and the future scenario is that in 
the proof of concept scenario the future scenario is being ‘translated’ to the time, 
technical components and skills available in the project. As a result, some parts 
will be done with a suboptimal, but working solution. Interfaces and devices are 
also more fixed in detail in these scenarios. Attention for the possible flaws in the 
system should be explored, and are best documented in making alternative cloudy 
weather scenarios.    

Step 5.3. Additional research to ground proof of concept scenario where needed  

The future scenario is still on a quiet abstract level of the description of practic-
es. To come to the level of real implementations for the proof of concept, some 
abstract ideas should be studied in more detail. In that way they become less based 
on guesswork, but are further grounded in knowledge about the care domain.  

Reflections  

The joint meetings are time intensive and therefore best planned in advance. 
For some smaller organizations, it is sometimes difficult to make this time invest-
ment. Especially for care organizations, continued presence could be hard if there 
is no funding for this work. The organization and the flow of the meetings also 
depend on the size of the group: a larger team offers more diversity in perspective, 
but a smaller team is more dynamic. In a larger team it is also difficult to keep 
everyone engaged and to determine whether everybody understands and acts his 
or her role in the process.  

Precisely in this step, we fully embrace the mutual shaping aspects of the di-
lemmas described by Limonard and Konings (2005): the future context of use is 
the core focus, the user is involved in validation of the ideas (reactive user in-
volvement) and testing and modifying is in the interdisciplinary cooperation 
mode. 
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Step 6: Realization of the proof of concept and evaluating it with users  

Objectives  

- Show one or more proof of concepts.  
- Learn iteratively from in-between evaluations of the proof of concepts  

Participants /lead 

The task is lead by technical partners, but in close interaction with the social 
scientists and the care organizations providing the evaluation strategy and recruit-
ment.  

Step 6.1 Integrating towards a working proof of concept 

In this step, continuous integration is at its highest intensity: having a central 
repository and testing over and over again. Testing needs to clarify how robust the 
proof of concept is, also if it can be set up outside the lab, and how many pieces of 
the test setup are feasible to make. The team works towards the demonstration 
moment where it tries to provide an evaluation setup as close as possible in the 
envisioned context of use with the targeted users. To reach this goal we advise a 
stepwise approach going out the lab towards the field, as described in Ackaert et 
al. (2009).  

Step 6.2  Evaluating the proof of concept with different users  

The proof of concept scenario is also helpful to evaluate the proof of concept 
itself with users. In our experience, most of the time the pervasive health proof of 
concepts are not robust enough to go ‘into the wild’. In order to obtain valuable 
user feedback, different solutions are available. For instance, the team can organ-
ize a role-play workshop revolving around the proof of concept, supplied with 
mock-ups of those features that have not yet been implemented. As such, it is pos-
sible to create an improved second proof of concept that is based on significant 
user tests (Ongenae, 2012).  

Step 6.3 Iterating towards new proof of concept 
During the selection of elements to include in the proof of concept, the features 

Example 

In the ACCIO project, one of the goals was to show the relevance and fea-
sibility of working with ontologies in the back end. This steered the decision to 
pick those scenes in the future scenario where the added value of this technol-
ogy could be shown both from a user and technical perspective, illustrating a 
balanced use of computer reasoning and human intervention in the process 
(Ongenae, 2012). In the Care4Balance project, one of the main drivers is hav-
ing a demonstrator that is able to show the reciprocity between caregiver and 
care receiver, as well as using a new interface. These focal points guide the se-
lection process for the proof of concept scenario.   

To spur the continuous integration we had a good experience in the 
Care4Balance project with a co-programming one-day workshop where we 
looked into making a proof of concept with the components at hand for one 
day. This workshop was guided by the information of the TechCards and a 
technical partner in charge of the central platform guided the work. Short 
sprints are done on each component, after which each sub team explained to 
the rest with a mini demo what is achieved in the previous time frame.  
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that need most development time are often postponed towards a next iteration of 
the proof of concept. However, it is also essential to foresee effort to implement 
the user feedback on the first version, so an improved version both on the social 
and technical level can be produced.  

These three steps can be repeated if the project time allows it.   
 

Reflections 

The proof of concept scenario has to remain rather stable, because of the inter-
dependency of the components. However, as a result of this, developers might 
tend to use the proof of concept scenario as a shield, arguing against any modifica-
tion of the technology under development because “it is not mentioned in the sce-
nario”.  The consequences should be discussed, and if the disruption is too high 
one can add this change to an update of the ideal future scenario and maybe inte-
grate it during the next proof of concept iteration. Going back to the other options 
left out in the proof of concept scenario is also simple, since they are documented. 
Alternative choices are consequently easier to make in a next iteration.  

This is a continuation of giving attention to the mutual shaping cluster of the 
dilemmas (Limonard and Konings, 2005) started in step 5. In step 6, we try to link 
back to the first step by bringing the proof of concept as close as possible to the 
present context of use. Acknowledging that only partial knowledge is gathered due 
to the unpredictability of the innovative use when the pervasive solution is appro-
priated in everyday practices.  

 

Examples  

In step 6, the added value of the continuous integration effort becomes most 
clear. When using the ‘innovation binder’ approach, the technical researchers 
keep using the proof of concept scenarios to guide the planning, next to the 
preferences and skills of the developers. Technical meetings are held frequent-
ly, however, it can be recommended to have a social researcher following them 
as well. This person can track the changes driven from technical concerns, as 
well as changes in functionality that could be shown during the evaluations. As 
explained before, for these functionalities that have not yet been implemented, 
a mock-up needs to be the designed for the evaluation. During the evaluations, 
it is essential that a technical developer/researcher is present to support the us-
er researchers when the system gets quirky. When doing user tests outside a 
lab setting and into the field, continuous technical support should also be fore-
seen at close distance (Ackaert et al., 2009).   
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Step 7: Ending the project and transferring knowledge towards valorization and 
new research 

Objectives  

- Stimulate valorization and transfer the outcomes of the project. 
- Reflect on the total trajectory and the lessons learned from the interdisci-

plinary teamwork. 
- Create grounded new research trajectories.  

Participants/lead 

Every partner should be involved, while the lead of this task is mostly with the 
project leader.  

Step 7.1. Reflecting on choices, lessons learned and starting to re-diverge  

In this step, the final update of the future scenario can be made. The reflection 
on the projects’ process and the outcome, the demonstration of user centered de-
signed pervasive health system can be made by comparing the hypothetical future 
scenario with the final future scenario. Reflections on the gap between this scenar-
io and the demonstrator can be helpful to determine the next steps and alternative 
choices to make and test (re-divergence). 

Step 7.2 Final reporting of project results and transferring the knowledge  

This is the bread and butter of every R&D project, but by using the innovation 
binder process, the different scenarios and documentation of the process can help 
to show the insights and innovations in a more comprehensible way to a diverse 
public (funders, potential client care organizations, potential investors for further 
development). 

 

Examples  
At the end of the ACCIO project, we held a closing event presenting the re-

sults and linking them to the broader societal debate. At this event, we illus-
trated the subject of a follow-up project on the use of ontologies in the home 
care situation by making use of an adapted format of one of the workshops we 
did with end users during the ACCIO project. The proof of concept scenario in  
ACCIO was used to contextualize the results of the technical demonstrator. In 
addition, we organized a final internal ideation workshop on some of the re-
maining research questions of the ACCIO project. Next, we also presented the 
research insights to the institutions that supported us during the fieldwork in 
step 3 (understanding the current practices). Finally, we also held a workshop 
with people interested in ontologies in Flemish industry to discuss their needs 
to use ontologies in industry.  
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Reflections  

At the end of a project time and effort becomes scarce. Activities looking for 
new opportunities, beside the obligatory wrap up activities can stimulate this 
phase. In our experience, the pitfall is that these activities are not explicitly de-
tailed in the work plan as discussed in step 1.  

This final step is, like the first two steps, not part of the learning cycle as de-
scribed by Limonard and Koning (2005). We think that this reflective step is, 
however, in line with their idea around interdisciplinary work and including the 
social in the design of new technologies.  

Open Problems 

 
In this part, we will go into some of the challenges that we were frequently 

faced with when using the ‘innovation binder’. Since the different types of scenar-
ios form the spine of the process, some of the open problems are related to them. 
Others problems are related to the teamwork and the meetings.  

Over-dependency on a sunny day scenario  

As we explained, the first scenarios are sunny day scenarios. It is often tempt-
ing to concentrate only on them, and not develop cloudy weather scenarios. It is 
necessary to consider the failures in the system and the non-use of the user or al-
ternative uses throughout the process. Thinking about the ‘cloudy weather’ scenar-
ios will result in another, more critical look on the technology under development.  

Countering the horror scenario  

During the iterations on the future scenario, the project team will experience 
the difficulties in finding a balance between the affordances of the pervasive 
health solution and the interests of the users. Often there is a moment when the fu-
ture scenario turns into a description of a future experience that seems highly un-
wanted and not desirable for the end users. Often ‘by accident’ the team might 
have created a horror scenario. The story might for instance describe a system that 
results in a high loss of control.  Thus, because the system gives too little freedom 
to the user, the quality of life tends to decrease. However, such a moment is very 
functional, because it lets the team question the basic assumptions made in the 
project. This makes it possible to delay path dependency, e.g., earlier choices dic-
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tating the path you follow (Bijker 1997) as long as possible. To escape the horror 
scenario and get back to describing a desired future, the team has to focus on the 
key human values the pervasive system is overruling, and insert more human 
agency in the system.  

Scenarios are not actively used by partners, the story is too long or 
detailed 

The scenarios could be abandoned during the project when the feeling rises that 
they are too clumsy or time consuming. Typically one reduces the story to a list of 
requirements, losing the contextual and relational information the story offers. 
Again, a search for balance is the solution here. The list of functionalities or func-
tional requirements could be tagged on the different scenes of the scenario. The 
scenes are parsed into one action or interaction per scene (one or two sentences). 
When there are changes in the scenario and scenes are added, sub numbering (e.g., 
1.a, 1.b) should be used for consistency. In this way, lists and reduction is possi-
ble, without losing the connection to the story and the personas in the discussions. 
Another well-documented trick in literature is visualizing the personas and their 
stories (e.g., Pruijt & Aldin, 2003; Jacobs et al., 2008). 

The degree of detail of the story can also create difficulties. Especially at the 
start of the project, one wants to keep openness in the technical solution. There-
fore, it is good to try to delay those detailed technical choices until the conver-
gence phase, and then work them out (for example, which screens and devices are 
involved, how do we in detail organize the access control, what will be the proce-
dure, etc.). 

 Balance between openness and closure, and the waiting game 

The ‘innovation binder’ process in its design tries to let the social and technical 
stream work concurrently by stimulating a pendulum between technology push 
and social pull into a mutual shaping process. In practice, keeping this balance is 
difficult. Questions that are frequently asked include the length of every step in the 
process, and how to determine if the scenario is sufficiently stable to start imple-
menting. Typically, the social research stream could go on in digging deeper into 
the current practices and exploring other future options via co-creation. They are 
thus reluctant to stabilize the scenario that quickly, since this makes going back on 
previous choices harder or even impossible (path dependency). A scenario is after 
all always a condensed modeled representation of the observations and interpreta-
tions of the world, and therefore incomplete. The project team should remain 
aware of this shortcoming and keep the missed variation in mind during develop-
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ment. As such, it is fundamental in the introduction phase of the innovation binder 
and during the meetings to remind all partners on the dialectical mutual shaping 
process: choices are to be made, together each partner brings their expertise and 
waiting for each other should be avoided and at least made explicit.  

No interest in trying the innovation binder approach 

Even when the ‘innovation binder’ approach is explicitly part of the proposal, it 
sometimes becomes clear that there is no genuine interest of the project partners 
(or even the project lead) to work in an integrated interdisciplinary way. We rec-
ommend trying to convince the other project partners at the start of the project. 
But when acceptance is not feasible, it is probably wiser to change from this inter-
disciplinary approach towards a multidisciplinary way of working (each doing 
their own research task next to each other) in order to lower your own degree of 
frustration. The ‘innovation binder’ alone will not suffice to work in an interdisci-
plinary manner. It can only be a supporting tool when project partners are willing 
to collaborate, but it cannot enforce it.  

Another reason why people are reluctant to use the approach is when the usage 
domain is too large. Then there are too many practices that are part of the user 
domain. This usually becomes clear when the hypothetical scenarios are being 
written and it feels that too much ground needs to be covered. In this case, the pro-
ject partners need to spend extra time on determining what the central practices 
are the project wants to focus on.  

The team, its scale and different roles  

As in any collaborative undertaking, the classic team dynamics play when mak-
ing use of the ‘innovation binder’ approach. So as the rules of thumb of a good fo-
cus group learns us, a group over 12 persons is hard to keep together. But in our 
experience, it is still helpful to take the different steps, although the need of one 
clear owner of the process is more necessary when the group is larger.   

Next to the scale, there is the issue of the different roles and their targets with 
the project. Most researchers in the project will focus on doing research, since 
their performance is measured by their publications. As such, the implementation 
work is not as high on their agenda as it is for the participants from the companies 
and the care organizations. Therefore, it is important in the explication step (step 
2) to allow time to understand what makes the other tick. In our experience, a 
hands-on workshop is more suitable for this: it can be fun, can improve other prac-
tical knowledge that is lacking on a certain topic, and it can stimulate bonding. It 
is important for the success of this workshop that it does not resembles a bad team 
building activity, which has no relation to the goal of the project.  
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A project can strive to involve every necessary actor, but it is unlikely to have 
every possible role that is needed to make it into a ‘real’ product. Therefore, it is 
also important to become aware of missing parties. This can, for instance, be a 
project partner that delivers content, who does the front-end design and the inte-
gration work. Expectations about the final point of the project can thus be altered 
and made more realistic, and actions can be started during the project to look for 
other alliances to fill in these gaps. Awareness about the limitations of the project 
team best comes as early as possible, and is important when the team has to decide 
which parts of the ideal future scenario should be included in the proof of concept 
scenario. Things high on the priority list, but unachievable with the current team 
in the process, should trigger a search for other parties who could help to bring the 
results closer to valorization in due time (during or after the project).  

Documenting the ‘innovation binder’ process  

Making interdisciplinary choices based on grounded stories is the backbone of 
the process. Therefore, it is important to document them. In that way, the innova-
tion binder process offers a tool to look back and see the accomplishments and al-
lows going a few steps back and choosing an alternative path. Also, with new par-
ticipants entering the project due to change of personnel, this documentation is 
important. However, it is still a challenge to log all those decisions in a good way. 
There are meeting reports of all meetings and different versions of the scenario are 
kept with comments, but this information is not that easily accessible due to its 
volume. As with other documenting task (e.g., code writing and documenting), it 
is often seen as a burden. Although documenting needs more attention, one should 
be careful not to loose the informal character of the meetings revolving around the 
boundary object of the scenario. Informality in a meeting has a function in itself 
(Sennett, 2012): finding in a free conversation inspiration and connectedness 
without formally having consensus on all details is one of them.  

Future Outlook  

 
Our project timeline is two years, but with another timeline and format the ‘in-

novation binder’ approach is likely to be useful as well. The whole approach is 
grounded in a broader tradition within HCI and PD. To be a practical approach 
transferable to other projects the approach needs to further mature. This can be 
achieved by comparing cases empirically and describing what can be altered or 
improved. For the future improvement of our approach, we want to improve the 
way we engage project partners or participants who are new to the approach. An-
other issue to deal with is how to simplify the visualization and documenting of 
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the process. By doing this we do not want to loose the informality of meetings and 
the context of the requirements. Until now, we covered the economical, business 
side of the development process as part of the social stream, but we want to ex-
plore how we can make this perspective more explicit, to focus on the valorization 
opportunities of the project from the very start. There are certainly elements of 
AGILE, inspiring this approach. Systematically reviewing how strategies and tac-
tics from this software methodology could inspire in an interdisciplinary R&D en-
vironment need also be done. Finally, we are building more experience with the 
use of TechCards, trying to understand when and why they work. 

Searching for better pervasive health systems, with its vulnerable users and 
complex context of use, offered us the opportunity and the need to develop this 
approach and stimulate all partners to come out of their disciplinary comfort zone. 
If people want to endeavor in pre-competitive research in other domains, this ap-
proach could be equally useful.   

We want to conclude by stating that the ‘innovation binder’ approach is able to 
support the pre-competitive research on pervasive health applications, because it is 
a tool which is in line with the advice given by Stewart and Claeys (2009): the in-
novation binder approach is inviting everyone to open up to another world as a 
team, providing a common ground for discussion and allowing for multiple inter-
pretations and methods from different disciplines.  
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