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ABSTRACT 
This position paper highlights some of the difficulties we 
experienced in the design of innovative solutions aiming at 
supporting self-orchestration and family care within the 
Dutch healthcare system. Designing for self-orchestration 
of care processes, means designing for the situation in 
which users will find their own uses of the system. In our 
experience, social software solutions are particularly prone 
to adaptation and appropriation by end users. However, as 
designers we find it difficult to design knowingly for 
unforeseen usages of the system. Building on our 
experiences with the design of a social family care 
application we explore some of the key difficulties in 
designing for unintended uses and offer some possible ways 
to incorporate unintended use more into the design process.       
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INTRODUCTION 
Due to demographic changes in society, the Dutch health 
care system is under pressure to change its modes of 
working in order to become more efficient and less reliable 
on institutionalized professional care. In response to these 
developments three transitions in the health care system are 
typically proposed. First, the focus of health care should 
shift from care to prevention. Apart from offering treatment 
health care providers need to support health-seeking [5], 
reaching out to a different group of ‘clients.  Second, the 
orchestration of care processes should shift from caregivers 
to patients. Patients should get control of a flexible set of 
health services, which are self-organized by them rather 
than care institutions.  Third, informal care, such as 
provided by families, should be stimulated and supported in 

a better way. It is generally believed that social software 
offers opportunities to ignite and support these transitions.      

In the past few years we have partnered with health care 
organizations, municipalities and other stakeholders in 
health care in order to explore the potential of social 
software in this area. We have done several case studies 
focusing on prevention, self-orchestration and community 
support for healthy living [13,14] and on supporting and 
stimulating family caregiving [3,4]. We follow a design-led, 
open ended and co-creative design approach [12] and our 
solutions use ideas from community design [8], 
personalized informatics [10] and persuasive computing 
[1]. The results of these case studies are generally well 
received by our partners in health care, and participating in 
the design processes we set up, helps our partners to expand 
their thinking about the possibilities of digital media in 
health care [12], which is often a core goal of the project.  

Health-seeking is often a social process [5,13]. Peers can 
play several roles, which can be supported with social 
software. Designing social software, however, comes with 
particular challenges [7,8], one of which is the 
unpredictability of the actual use of the digital product. 
Most products in the market are subject to unexpected 
appropriation by users, but this is stronger the case in social 
software. The social dynamics in the emergent online 
communities that are spun off by these solutions foster 
creativity [6,7]. Despite the fact that the unexpected use 
scenario’s which we encounter have positive effects for the 
health-seekers, this unforeseen behavior poses challenges at 
design time. One cannot design for unintended user 
behaviors. Our growing unease with the difficulties of 
knowingly designing for unforeseen behaviors has sparked 
the reflections in this paper and led us to seek out for 
approaches utilizing technology appropriation at design 
time.    

The paper is structured as follows. In the next section we 
present one of our design case studies as a critical case and 
highlight some of the unintended uses that we encountered 
in the field trial of this solution. This will serve as an 
illustration of the type of unintended uses that we encounter 
in design projects. Next we highlight some of the known 
approaches for designing for unintended use and critically 
reflect on the difficulties that exist with these approaches.   
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CRITICAL DESIGN CASE: DIGITAL COLLAGE 
The case we have chosen to serve as a focal point for our 
reflections is the design of the digital collage, a solution to 
connect seniors living in a care-home with their extended 
family members. Both the design and evaluation of the 
digital collage were previously published [3,4] and our 
presentation in this section is based on these publications. 
The reflections towards alternative design processes have 
not been published elsewhere and are grounded in multiple 
design projects, not just the one we present as a critical 
case. Throughout our description we will refer to the project 
as the family-care project although it did not have a name 
when we executed it.  

Design Approach 

This project was done in a consortium consisting of our 
university and three health care institutions. The institutions 
wanted to increase the involvement of family care-givers 
but did not have a clear idea on how to go about it. Because 
of the open ended nature of the design project we adopted 
the 1:10:100 approach.  

1:10:100 is an opportunity oriented, design-led, co-creative 
approach. The basic idea behind 1:10:100 is to complete the 
project in three independent, concurrent design cycles with 
an increasing time span. Within each cycle we followed a 
generic user-centered design process including (light weight 
forms) of: desk research, requirements elicitation, creating 
design solutions and testing the design solutions. We used 
the Development Oriented Triangulation Framework to 
ensure balance of research and other efforts within the 
iterations [11].  

After each cycle, a finished design was presented to and 
critiqued by a group of stakeholders in the project. In this 
stakeholder meeting insights about the context of use, the 
potential and pitfalls of a particular solution direction and 
the nature of the problem the design is solving are discussed 
and a new design direction is jointly chosen. This allows 
recognition of early mistakes and flexibility, and it allows 
both designer and client to reconsider and discuss the 
problem and solution spaces. The 1:10:100 process supports 
both the designers as the client to consider new ways of 
solving the problem [3,12].   

Core insights and final solution 
An important insight that emerged during this design is that 
family care is typically executed by one or two family 
members and that existing solutions typically focus on 
supporting those primary family care-givers, often with 
planning tools. At design time, other family members who 
are less involved in the care process were ‘invisible’ for the 
health care intuitions. We called these the secondary family 
care givers and decided to design for this corona of 
extended family members as few solutions existed in the 
market targeting this group specifically and because this 
group could play a role in alleviating the physical or 
emotional burden for the primary care giver.   

The final solution was inspired by the notion of awareness 
systems [9] and the idea that an increased awareness of the 
care-giving process could increase the involvement of 
secondary care givers. We focused on emotional 
involvement rather than trying to trigger practical care 
work, although this could occur as a result of heightened 
emotional involvement. The scenario for the digital collage 
was as follows.  

An elderly person living in a care-home is in the possession 
of a digital collage (figure 1), which can be filled with 
photographs sent by the family members. Whenever 
someone visits the elderly person he can announce his visit 
through the collage. This results in a push message on 
mobile devices of the extended family, containing a request 
to send a photo of current activities to the elderly person. 
Photos that are sent by the family are shown on the digital 
collage during the visit.  

 

 
Figure 1: Picture of the digital collage in the context of use, 
during our field trial.  

Field Trial 
We evaluated the digital collage in a field trial of 6 weeks 
with two families. The details of the experimental setup and 
results can be found in [3]. Here we focus on our main 
expectations and findings.  

Our first expectation was that the use of the digital collage 
would lead to increased awareness of family caregiving 
within the larger family. This was confirmed in the 
evaluation. Oftentimes, secondary caregivers turned out to 
be unaware of the activities of primary caregivers and the 
use of the digital collage changed this.  

Our second expectation was that secondary caregivers 
would consider it a lightweight activity to send photos to 
the collage. This turned out not to be the case. Secondary 
caregivers sent photos with the desire to give create 
something meaningful or special to the persons currently 
visiting.  This led to a higher threshold to send a picture 
than we imagined. One of the more active users of the 
digital portrait reported: “I did find it increasingly hard to 
think of something fun to send. I didn’t want to send yet 
another dinner photo when I saw P’s”. The features of the 
system: a one way communication device with relatively 



 

 

short turnaround times for photos didn’t support such 
targeted efforts: “I think it’s somewhat of a waste to put a 
lot of effort into [making] a picture when it could be 
replaced the very next day”. We would certainly have 
considered different features if we had expected these 
behaviors.  

Our third expectation was that using the system would lead 
to increased communication outside of the system. Also this 
third expectation was disconfirmed. Family members did 
express a wish for communication means within the family 
but the system did not lead to increased visits or calls.  

Apart from disconfirming some of our expectations the 
field trial also raised new concerns which were not 
addressed by the design in the first place.  

One unexpected difficulty turned out to be that the 
perception of the system was completely different from the 
intended function. One of the care dependent elders agreed 
to participate in the trial, but she had trouble understanding 
the system, and kept asking how the tablet would record 
things in the household. This idea troubled her greatly, as 
she kept asking what would happen if the radio was on, or 
her neighbor was visiting. During the trial the tablet 
containing the collage was found unplugged and offline 
several times by visiting family members in the first two 
weeks.   

An unexpected benefit of the system was found in the value 
of the system for the elderly person and the (primary) 
caregiver who was visiting. As new family pictures 
emerged on the Dynamic Collage during the visit, they 
formed a new topic for discussion. Rather than discussing 
the goings in the elderly home and the visiting family 
member, they were stimulated to discuss the broader family 
and their photos. This was valued positively by the 
participants. This change of narrative during visits in the 
elderly home may have been the most important benefit of 
the system during its use, but to us it came as a complete 
surprise in the evaluation. At design time this was never in 
our focus.  
 

Wrap-up 
During the design of the digital collage we envisioned 
different motivations for use and use scenarios than we 
ended up seeing in the trial. Most importantly we 
specifically designed for lightweight involvement of 
extended family in the care-giving process, but during the 
trial user expectations turned out to be different. User 
perceptions were sometimes completely unrelated to the 
functionality of the system itself, such as was the case with 
one elderly woman, who perceived it as a spying device. 
Finally the most important use scenario, changing 
narratives for visiting family in the elderly home was 
completely unexpected. A redesign was desirable, although 
unexpected uses of this new design would inevitably come 
up. We believe we need to adapt our design processes to 

cope in a better way with these unexpected use scenarios. 
Some possibilities will be discussed in the next section.  

DESIGN APPROACHES FOR UNINTENDED USE 
In the previous section we have discussed some of the 
differences between the intended use and the expected use 
during the design of the digital collage and those that were 
found in the trial. None of these were critical in the sense 
that they made the system unusable or of less value for the 
participants (mostly, quite the contrary), but they weren’t 
collateral either. The use intentions and usage patterns of 
the participants in the field trial differed fundamentally 
from most things we imagined during the design. .  

Knowing this is a common problem in the design of social 
software [6,7] we wonder how we can target our design 
research in such a way to get a better hint upfront on what 
the dynamics after use may be. We know of two approaches 
that have been suggested to tackle this problem and, as we 
have gained some experience with both approaches in 
projects we would like to sketch some advantages and 
drawbacks of both approaches.  

Meta-design 
The notion of meta-design [6] originates from an analysis 
of the way in which open source socio-technical systems 
such Wikipedia and Scratch evolve. Fisher notes how these 
communities can be characterized participation ecologies. 
Participation ecologies are socio-technical systems in which 
participants can (1) have a variety of roles, (2) performing 
small tasks, which are (3) scaffolded in the system to 
contribute to a larger whole.  Such systems are not designed 
in a traditional sense but they emerge over time. Given the 
right tools users can act as designers themselves.  

Fisher observes future uses and problems in socio-technical 
systems cannot be completely anticipated at design time. As 
such in his view design time and use time need to merge 
together. Rather than designing the intended user behavior, 
designers should focus on creating the tools which users 
can use to create their own virtual environments at use time. 
This is meta-design.  

Although the ideas behind meta-design resonate strongly 
with our own experiences in the design of social software 
taking the suggestions of Fisher to the context of e-health 
systems is far from trivial. Even well designed forms of 
end-user programming can probably not lower the threshold 
enough for families to make a system like the digital 
collage their own. In a city scale health project, we used the 
notion of participation ecology in a co-creation session 
[14]. In this session it turned out that the notion of 
decomposing a joint project in a networked set of tasks was 
very difficult for citizens, despite our efforts to lower the 
threshold of this task. As such scaling Fishers’ ideas to the 
e-health context seemed far from trivial.      

Technology Probes      
Another approach targeted at bringing appropriation by 
users in the design is that of technology probes [2]. 



 

 

Technology probes are open-ended, fully functioning, 
systems which are deployed in real world settings. The way 
users decide to use these probes informs the design of the 
final system.  

One difficulty with designing technology probes is that the 
design of the probe itself is a difficult task. Designing a 
system that can be used in multiple ways is difficult 
because the system should ignite user behavior trough 
targeted functionality. But it should not prevent them from 
using it otherwise, or it should even stimulating them to 
come up with different uses. We never found this easy.  
Moreover, building a prototypical system that is robust 
enough to be used in a technology probe study takes up 
considerable resources in the project, which might be better 
spend in building the final system if the study does not 
deliver enough results.       

We have used technology probes in several projects and 
always found that observing users using a system that is 
dressed down, more flexible version of the final system 
gave us insights that were hard to obtain otherwise. In [14], 
for example, we tested a simplified version of the intended 
system with end users in an early stage of the design. 
Actual user behavior within this system led to the 
identification of several user types, which we used to make 
design decisions during the final design. The evaluation of 
[14] is still ongoing so it remains an open question whether 
the approach alleviated the difficulty of designing for 
unintended use. 

CONCLUSIONS 
In this paper we have sketched the problem of designing for 
unintended use. Users often use systems, in particular social 
software, with different intentions and in different ways 
than originally envisioned. We illustrated this with the case 
of the design of the dynamic collage. We are still struggling 
with adapting our design processes to get a better projection 
of user behavior during the design. For this goal meta-
design offers an interesting framework, but it seems hard to 
make operational in the context of e-health projects. 
Technology probes are a promising but costly approach.     

REFERENCES 
1. B. J. Fogg.  Persuasive technologies, Communications 

of the ACM, v.42 n.5, p.26-29, May 1999   
2. Hilary Hutchinson, Wendy Mackay, Bo Westerlund, 

Benjamin B. Bederson, Allison Druin, Catherine 
Plaisant, Michel Beaudouin-Lafon, Stéphane Conversy, 
Helen Evans, Heiko Hansen, Nicolas Roussel, and 
Björn Eiderbäck. 2003. Technology probes: inspiring 
design for and with families. In Proceedings of the 
SIGCHI Conference on Human Factors in Computing 
Systems(CHI '03). ACM, New York, NY, USA, 17-24. 

3. Jasper Jeurens, Koen van Turnhout and René Bakker. 
2014. Family in Focus: On Design and Field Trial of 
the Dynamic Collage [DC].In Proceedings of CHI 
Sparks. Creating the Difference. 36-44. 

4. Jasper Jeurens, Koen van Turnhout and René Bakker. 
Increasing Family Involvement in Elderly 
Care. International Conference of Design, User 
Experience, and Usability. Springer International 
Publishing, 2014. 

5. Peter Jones. Design for care. Rosenfeld Media, 2013. 
6. Gerhard Fischer. 2011. Understanding, fostering, and 

supporting cultures of participation.interactions 18, 3 
(May 2011), 42-53. 

7. Jonathan Grudin. 1994. Groupware and social 
dynamics: eight challenges for developers.Commun. 
ACM 37, 1 (January 1994), 92-105. 
DOI=http://dx.doi.org/10.1145/175222.175230 

8. Robert E. Kraut , Paul Resnick , Sara Kiesler , Yuqing 
Ren , Yan Chen , Moira Burke , Niki Kittur , John 
Riedl , Joseph Konstan, Building Successful Online 
Communities: Evidence-Based Social Design, The MIT 
Press, 2012 

9. Panos Markopoulos & Wendy Mackay (Eds.). 
(2009). Awareness systems: Advances in theory, 
methodology and design. Springer Science & Business 
Media. 

10. Amon Rapp, Federica Cena. 2014. Self-monitoring and 
Technology: Challenges and Open Issues in Personal 
Informatics. In Universal Access in Human-Computer 
Interaction. Design for All and Accessibility Practice 
(pp. 613-622). Springer International Publishing.  

11. Koen van Turnhout, Arthur Bennis, Sabine Craenmehr, 
Robert Holwerda, Marjolein Jacobs, Ralph Niels, 
Lambert Zaad, Stijn Hoppenbrouwers, Dick Lenior, 
and René Bakker. 2014. Design patterns for mixed-
method research in HCI. In Proceedings of the 8th 
Nordic Conference on Human-Computer Interaction: 
Fun, Fast, Foundational (NordiCHI '14). ACM, New 
York, NY, USA, 361-370.  

12. Koen van Turnhout, Stijn Hoppenbrouwers, Paul 
Jacobs, Jasper Jeurens, Wina Smeenk and René 
Bakker. 2013. Requirements from the Void: 
Experiences with 1: 10: 100. In Proceedings of the 3rd 
Workshop on Creativity in Requirements Engineering 
(CreaRE 2013), April 8, Essen, Germany; 2013 

13. Koen van Turnhout, Jasper Jeurens, Marcel Verhey, 
Pascal Wientjes and René Bakker. 2014. The Healthy 
Elderly: Case Studies in Persuasive Design. Interaction 
Design and Architecture (s) Journal-IxD&A, (23), 160-
172. 

14. Koen van Turnhout, Jasper Jeurens, René Bakker. 
2015. Co-Designing the Participation Ecology. In 
Proceedings of the Participatory Innovation 
Conference (PIN-C), The Hague, the Netherlands. May 
2015 


