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Abstract  

The radical changes of our environment under the influence of information technology require 

an adaptive approach between programmers and designers to enable lay participation and 

interaction with it. Satin is an application builder for mobile devices that enables end-users 

without programming skills to create and share their own apps (http://www.satinproject.eu/).        

Using shortcomings discovered in its design and development as a basis, we use the foundational 

principles and process behind the design of the Satin interface to illustrate that apart from 

following user centered design, designers also need to consider the constraints and influences of 

the design space they operate within.  When designing a product, the systems and paradigms 

within which designers act, in this case information infrastructure and work practices, inevitably 

affect the solution space in which the final designs and products will be searched for. This often 

results in a limited impact or intelligibility of the initial goals.  The design of innovative, 

collaborative user centered solutions requires designers to work not only on the final product, but 

also to challenge and evolve the foundations and underlying infrastructures that determine the 

possibilities of that specific design space. We conclude the paper by emphasizing the need for 

development of ways of working on the design of interactive systems that are informed by a 

holistic stance based on day-to-day experience and behavior as a guiding principle for 

technological development.   

KEYWORDS: Interaction, Programming, Internet of things, Open 

Innovation, Collaborative Tools, Infrastructures.   
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Introduction 

The increasing availability of data, deployment of sensors and mobile technologies are 

transforming how we understand and interact with our world, opening up new possibilities for 

services provision and their accessibility. By changing the relations among places and people, 

their activities and transactions, they are opening up new possibilities and challenges in terms of 

design and interaction with services, artifacts and spaces (McCollough, 2004; Mitchell, 2003). 

The spread of computational capacity is largely recognized as a strategic field on multiple fronts. 

On one hand, companies are starting to consider the shift toward digital services as a way to 

sustain differentiation in a competitive environment in which products are commoditized almost 

as fast as they emerge (Shelton, 2009). 

On the other hand, public administrations see it as a way to increase the responsiveness and 

efficiency of their services. The possibility to create smart infrastructures able to sense people and 

artifacts, is therefore seen as an opportunity to facilitate the management and provide solution to 

issues that cities are facing today, such as population growth, environmental sustainability and 

financial strait (Ratti & Townsend, 2001). 

Despite the good intentions and aims, the digitalization of artifacts and cities opens up several 

concerns about users interacting with this new digital layer. Many of these relate to the quality, 

degree of digitalization as well as the artifacts and services level of intelligibility and flexibility 

offered by their design.  Such issues may be at the root of the problem that people have so far 

hardly engaged with the potential that a digitally enhanced environment may provide. 

Technological systems and devices are infused in our life to such an extent that it is difficult to 

perceive how pervasively our life is affected by technological solutions and the services they 

provide (Borgmann 1984; Bowker & Star 1999). The lack of “accountability”, the ability of a 

technological device or interface to express its functioning and actions (Dourish, 2001), and the 

rigid models that rule interactive systems can affect the experience of everyday services and 

related artifacts by excluding users expectations and necessities in specific settings and 

contingences, commoditizing end results (Sassen, 2011; Suchman, 1987) 

The quality of transparency in systems usually leads to higher freedom and engagement from 

users’ side, allowing them to access, to understand and recognize what is meaningful and relevant 

for them, therefore manipulate and craft this information, depending on their needs (Löwgren & 

Stolterman 2005). Aware of these advantages, many cities are now making their data public, 

increasing their transparency and improving the accessibility and participation of their citizens. 

This has led to the rise of numerous data portals displaying large amounts of datasets (e.g. 

data.gov.uk and data.gov), from e.g. traffic sensors, in digital formats and often as API’s 

(application programming interface).  

On the business side instead, new trends to support service innovation in a more open and 

collaborative manner are now emerging and becoming more and more popular. Peer-to-peer 

platforms and collaborative toolkits have been already extensively used in different areas, such as 
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the computer and game industries, providing evidence of their efficacy and as a way to foster 

innovation and provide better solutions to final users (Von Hippel & Katz, 2002). Thanks to the 

new opportunities enabled pervasive mobile technologies this approach is now evolving. Taking 

advantage of people’s sociality, computers, hand-held devices and artifacts become tools to 

access, sense and share information, changing the way companies and cities provide and manage 

services. This triggers mutual relationship between companies, public utilities and people, 

enriching the experience, user control and awareness at the same time (Townsend et al. 2010) 

A path towards a more open access and collaborative use of data and resources is already visible. 

Nevertheless, not everybody has yet the skills or knowledge to manage and make sense of the 

accessible information. At the same time not every service or existing application can be coherent 

with the specific needs, and desires of everyone in different situations.  

Extensive active participation of the public requires appropriate tools and methods to design 

them. The research conducted within the Satin project is aimed at understand how to enable 

users with no programming knowledge to aggregate and seamlessly handle data and 

programming interfaces (API) from different services in a user-friendly manner, increase their 

engagement and allow them to tailor their solution. Nevertheless, this might not be sufficient. 

Established forms of generation, design, provision and access to information might represents an 

obstacle for our ability to design such a tool and a constraint for the users’ ability to recognize a 

meaningful value in interacting with the digital potential. Thus a new set of foundations and a 

new approach might be required. 

Satin  

Aware of these trends and issues, the Satin project started in October 2009. The Satin project is a 

three yearlong Swedish project, funded by EU structural funds, the County administrative board 

of Norrbotten, the Norrbotten County Council and the City of Luleå. The aim of the Satin 

project is the realization of a toolkit and an open, collaborative platform that enables users and 

companies to create, share and sell (mobile)-applications or part of them. 

The Satin project group is heterogeneous: on the one hand scholars from various disciplines, e.g. 

Gender and Diversity Studies, Computer Science, Informatics and Design, on the other hand 

from relevant industries, e.g. software development and ICT entrepreneurs. The complete project 

group is divided in closely collaborating and partially overlapping project teams: Project 

Management, Core Technology, Business Development and Design. In this paper we report on 

the project from the perspective of the design team. 

The goals for the Satin design group is to design and develop the touch point between users and 

the Satin platform. The team works in a user-centered approach, including target users in the 

design and development process. The aim of the project is to allow people to understand, 

manage and aggregate information and data available in our society into customized services that 
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are relevant and meaningful to them. As such, the Satin platform can be framed as an ideal 

Internet of Things interface. In the Satin project the work focus towards understanding what the 

best “language” for such a tool might be, how interaction with it should take place and how to 

engage with it, avoiding the limits and barriers generated by current programming languages.  

Background 

Developing tools for non-experts to create functionality on and with computers is not a new 

field. Environments have been developed for teaching basic programming to kids, e.g. Logo, 

Scratch, Mindstorms, for video and audio signal processing for artists, e.g. max/MSP, and for 

people in general to create their own applications, e.g. Google App Inventor.  

What is striking in these efforts is that they require people to think from the computers 

perspective; they have to learn to break down overall functional goals into small basic logic steps. 

Thus, these environments are introductions into the programmer way of thinking, and become 

stepping-stones for people that want to go further into the world of serious programming. In the 

Satin project the goal is not to educate people to become programmers, but to empower people 

towards making sense and use of the digitally enabled world around us. 

To this end, in the Satin project aim is to work from a human-centered point of view and make 

non-experts an integral part of the development process. 

Many different paradigms and editing environments have a similar basic core-technology 

enabling the realization of executable applications. Therefore in the Satin project development of 

core technological functionality from the editing/composing environment were early on 

separated. This result in a stable back-end compiler and a flexible and powerful markup language 

enabling the assembly and compilation of executable for various platforms, that is relatively easy 

to extend with editing/composing environments. This makes it possible to explore possible 

interaction styles, without necessarily being biased by working from a purely technological point 

of view. In this paper we focus on the user-centered and iterative development of the touch point 

between people and the Satin system: the editor.  

Design Process  

In an iterative workshop process with non-experts as well as experts in programming and 

interaction design, a set of interaction-style proposals for ways of creating an end-user application 

has been developed. These workshops resulted in a number of metaphors and paradigms for the 

editor, further developed into paper prototypes. These paper prototypes were evaluated on their 

affectivity and understandability with small groups of test-subjects. A few examples of the 

explored paradigms are: building blocks that can be stacked together, gears, pipes and flow 

diagrams (Fig. 1 and Fig. 2).  
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From our workshops we observed that people in general are quite capable of identifying the 

crucial elements that are part of achieving an overall target, i.e. what sources of information are 

needed in an application as well as in what form the resulting functionality of an application 

should have. The difference between experts and non-experts lies in having a detailed 

understanding of how those elements need to be connected in order to result in the desired 

overall functionality. This observation resulted in the development of an editor paradigm called 

‘Agent based’, where the term ‘Agent based’ loosely refers to Agent Based Modelling as used in 

various scientific fields. The Agent-based paradigm enable people to simply drop elements they 

deem crucial together, and then to explore the results of making these elements aware of each 

other’s presence, thus resulting in functional interactions between these elements. The metaphor 

used to that end is units (Agents) that are dropped in an environment, into which they can push 

or from which they can pull information. 

Agent Based Satin Editor 

The Agent based paradigm was further developed into a low-fi prototype using magnets and 

coloured rings of paper that represent the kinds of information an agent can push into or pull 

from the environment it is placed in (Fig. 3). 

With this low-fi prototype user tests have been conducted. A group of people of various 

expertise levels in programming was asked to build applications with particular functionality, i.e. 

an application for sharing tools in a neighbourhood and an application for monitoring and 

controlling energy use of your house. 

The workshop sessions were recorded and the discussions that the participants had during the 

workshop were transcribed and studied in order to gain insight into the process they followed 

and their understanding of the paradigm (Fig. 4). A central insight was that the low-fi prototype 

did not allow for explicit evaluation of how a user can explore possible information exchanges. 

Nevertheless all sessions resulted in constellations of agents between which informational 

relations were established.   

The insights gained from the sessions led to the further design of the Agent based editor. This 

design consists of (see figure 5): 

 

» A library of components (agents) that can be dragged into the composition area; 

» A composition area where agents can be dragged and repositioned and possible push and 

pull interactions of agents can be explored;  

» A GUI editor in which the resulting interface’ elements of the application being constructed 

can be viewed and edited. 

This design was then implemented for use in a web browser and integrated with the technological 

back-end that makes it possible to compile the compositions into functioning web applications.  
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The result can be tried-out here: http://satin.bnearit.se/. In this functional prototype, the GUI 

editor has not yet been implemented, as focus at this stage has been on integration of front and 

back-end and the development of components (agents). Nevertheless user-tests on non-experts 

with this web-based editor have been conducted. A group of fifteen users of different ages, 

genders and culture, were asked to ‘play’ with the editor. The editor had a limited number of 

components, enough to allow the creation a few basic applications similar to those required in 

the previous test. Test subjects were asked to think aloud and their screen-actions as well as 

comments were recorded. A member of the design team was observing in real time through 

remote desktop sharing and/or videoconference to introduce the task and to answer questions or 

to intervene in case of problems.   

Results of user tests with the Agent-based Satin 
Editor  

The main lesson learned from the user tests with the partially realized agent-based editor is that, 

although people could generally understand how to use the graphical user interface and setting up 

interactions between the push and pull properties of agents, what they found hard to understand 

is what they could make with it.  

As mentioned before, the first test made with physical mockups was conducted with a group of 

experts from the HCI world with programming skills that was assigned a specific task. The agent 

based paradigm was well understood by the test participants and they could easily explain 

rationally what they were doing and what results they were expecting when setting up connection 

between components representing different information sources.  

The second test, this time with non-programmers, provided us different insights. Despite the fact 

that the web-editor was in a very early stage of implementation, with a still rough user interface 

and interaction, users managed more or less quickly to set up connection and developing a basic 

application. Nevertheless what they found very difficult to understand is why or what for. They 

could not ‘get’ the ultimate aim of using the Satin editor. When asked “what did you do?” they were 

able to say for example “I made an app to monitor and control my energy consumption remotely and share my 

result with friends” but, as emerged from their comments, they were unable to see why should they 

make one instead of buy or download an existing one provided by a company or an expert 

programmer.  

Summarizing the responses, we infer that people find it very difficult to project themselves in a 

future where information is retrievable from any artefact or web service at any time. Therefore 

they were not able to come out with solutions tailored on their own specific needs and 

experiences, nor did they understand why they should participate in the co-creation of 

applications with companies and third parties. Most of the non-experts in our tests would not 

consider spending time composing their own functionality without seeing a clear advantage in 

that activity itself.  
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Reflecting on the user testing, we realized that we were trying to support people to generate 

functionality without an application context. As expert-programmers do, we were attempting an 

approach from the abstract to the concrete, whereas people understand the world the other way 

around. While experts are comfortable in creating objectives in an unconstrained space, non-

experts often need a space of application and curated, context-relevant content to generate 

functionality.                                                                     

We believe that an interesting cause to point out is the mismatch between the concepts and 

foundations behind the Satin project and the foundations required by its deliverables. While the 

project goals and requirements where charged with innovative and disruptive intentions, the set 

of broader systems, such as technology, information infrastructure, work organization and 

approaches, inevitably affected our final results, making us approach the problem through the 

lenses of established frameworks and practices.  

We can identify two main issues. On one hand, focusing on the deliverables and functionalities, 

the satin team kept users, spaces and technology as separated actors. In this process and 

environment, the technological opportunism and the cognitivist approach inevitably prevailed, 

progressively pushing design to create an interface that efficiently links users to technology. On 

the other hand, we didn’t take into consideration the current formats of information and how it 

is made available, i.e. impersonal, anytime, anywhere. This paradigm is may be ill suited for the 

requirements of the new tool and may cause of the Satin interface to be irrelevant for users.  

As it emerged from our tests, people experience an indirect need of the tools, but a direct need of 

fruition and content that those tools may provide access to. Open, participatory tools require new 

paradigms, a new prospective and attention to how people come to think about information and 

how they want to access it.  

The usability and usefulness of a tool is not about its instrumental functionality, but about the 

design and construction of things that can become meaningful parts of the environment and of 

our lives, its places, practices and experiences. Moreover, usefulness and usability are criteria for 

work environments. In everyday life, fulfilling peoples’ desires and their level of engagement may 

be better measures of success (Fällman, 2011). Thus, we have to design these computational tools 

in ways that makes it possible for people to give them meaning, to give them a place in their lives.  

(Dourish & Bell, 2007; Hallnäs et al., 2002; Lee et al., 2006).  

This requires new forms of fruition and generation of information that support this creation of 

meaning by shifting from an idea of information as something disconnected, invisible, general 

and top down, to something more user centered and local. As designers, only by focusing our 

attention on the premises and rethinking the foundations of our design space and the established 

paradigms on which it relies, we can aim to design digital tools that successfully fulfill the needs 

of openness, transparency and meaningfulness required by projects such as Satin. By doing so, we 

establish a design perspective on user-centeredness.  
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Revising the Brief 

Questions regarding how to fill the gap between information and meaning within the Satin 

project are still open. To try and answer these, we propose an iteration of the Satin platform.  

This time we will focus on the day-to-day experience of discovering agents in an environment 

where the possibility to interact with the digital potential from artefacts is explorable. We propose 

to change the way interaction with the Satin editor takes place to support people to initially act 

with the environment instead of thinking about it, making Satin the access system to the digital 

potential within the physical environment.  

The concepts of situated and embodied interaction as extensively discussed in HCI and CSCW 

literature, provide handles on how this interaction can take place in a natural, transparent and 

bottom up manner (Dourish, 2001; Halverson 2002; Hutchins, 1995; Löwgren & Stolterman, 

2005; Winograd & Flores 1986).  

Bringing back interaction to the physical and social experience of our everyday life, here and now, 

offers an alternative to an a-priori cognitivist approach. The way we understand and make sense 

of things is strongly related to our everyday embodied experience of and interaction with 

them. The intelligibility of a phenomenon and its evidence creates the opportunity to interact 

with it. If something is not manifest, it hardly is possible to perceive, think about or use it.  If 

perceiving and acting are so tightly connected, perceptibility, explorability and pliability become 

key design features for interaction. By opening up everyday artefacts and spaces for exploration 

of and then dialogue with their digital potential, people can start to understand what potential for 

meaning-creation arises from interactions between them and the physical environment.  

We therefore propose to develop a system that enables one to instantly access local, contextual 

information and tailor technological services on to their needs. Our proposed contextual and 

hybrid interaction language will further develop the concept of the agent based editor, but brings 

it into the physical context of people and their interaction with space and thing.  

Not only we will need to focus on the usability of our interface or how to express the digital 

affordances of artefacts, but also, in particular, to rethink and challenge the way we think about 

information, how it is generated and provided, and the role of technology in this mediation. 

Focusing on individuals, spaces and their practices, is a priority if we want to increase 

participation and provide meaningful solutions for users. In order to do that it will require us to 

tackle the existing systems and their classifications, reframing information from the particular 

level to general.   

Conclusions  

The increasing availability of digital data and digital augmentation of objects and spaces can be 

important to understand the dynamics of society and our role in it, and they offer the opportunity 

to be crafted into smart and responsive services for people. Nevertheless, we still lack approaches 
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and tools to enable the larger part of our society to make sense and use this digital potential. In 

our understanding, the provision of a platform like Satin is vital to foster innovation, 

collaboration and mediation between people, city administrations and private companies; to level 

the playing field.  

What we faced during our development process is that there is a gap between what is possible to 

enable through technology and how to develop and apply it in order for people to make sense of 

and with it. Our user-test show the difficulties people had when dealing with the idea of 

manipulating and tailoring digital potential to their needs. We propose that this is related to the 

nature and form of the information they were asked to play with: Today’s digital potential is 

decontextualized and conceived as being ‘everything available everywhere, all the time’. What we 

suggest and seek to demonstrate with our future iterations of the Satin platform is that digital 

potential is only meaningful if strictly related to an individual’s behaviour, experience and 

location. We don’t need everything everywhere, but specific things, in a specific moment, in a 

specific place. We should focus then, both on the tools to access and aggregate individually 

relevant digital potential, and on the contextual design thereof.  

Looking at the process we have gone through, we started out with a rather technology-centred 

view on interaction design, where efficiency and usability are key units of measurement for 

success. We found that indeed it is possible to create interfaces that optimize human-computer 

interactions on such aspects. However, this approach has not helped people to understand the 

extents to which the evolution of our digital-physical environment is changing our lives, and 

society. Nor does it give people the handles to get to grips with it. 

The radical change of our environment under the influence of technological developments (i.e. 

pervasive digital potential) asks for a radical change in approach to the design of such human-

technological hybrid systems. We have started researching alternative ways of exploring new 

paradigms of interaction with our radically changing environment through designing these 

interactions, in close collaboration with people, in an iterative process. We propose that a 

designerly point of view that takes a holistic stance based on day-to-day experience and behaviour 

as a guiding principle for technological development, is a necessary complement to an approach 

that works starting from technological constraints and possibilities. 
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Fig. 1- Language Workshops  

 

 
Exploratory workshops: Exercise with cards simulating connectable blocks (left) and sketching (right)  
 

Fig. 2 - Paradigms  

 

 
Different paradigms explored during the language workshops.  
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Fig. 3 - Agent mockups 

 

 
Magnetic agent mockups to test the concept: Inners circles: Inners circles represent data inputs while the 
external ones the outputs of each agent. 

Fig. 4 - Agent-based workshop 

 

 
Workshop participant testing the agent based paradigm. 
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Fig. 5 - The web editor 

 

 
The web based editor with the component library (left), the composition area (center) and the GUI manager 
(right) 
 

References 
 
Borgmann A. (1984) Technology and the Character contemporary life. A philosophical Inquiry. The 

University of Chicago Press. 

 

Bowker G.C., Star S.L. (1999) Sorting Things Out, Classification and Its Consequences. Cambridge, 

Massachusetts, MIT Press  

 

Dourish P. (2001) Where the Action Is: the foundations of embodied interaction. Cambridge, 

Massachusetts, MIT Press, pp. 84-97 

 

Dourish, P. and Bell, G. (2007) The Infrastructure of Experience and the Experience of 

Infrastructure: Meaning and Structure in Everyday Encounters with Space. Environment and 

Planning B: Planning and Design, 34, 3, pp. 414-430 

 

Fällman D. (2011) The new good: exploring the potential of philosophy of technology to 

contribute to human-computer interaction. Proceedings from the 2011 annual conference on Human 

factors in computing systems - CHI  ’11, ACM Press, New York, USA.  

 

Google App inventor: http://beta.appinventor.mit.edu/about/ 



 
10th European Academy of Design Conference - Crafting the Future 13 | P a g e  

 

Hallnäs L., S. Redström J. (2002) From Use to Presence: On the Expressions 

and Aesthetics of Everyday Computational Things, Interactive Institute, PLAY Research Studio, 

ACM Transactions on Computer-Human Interaction, Vol. 9, No. 2. 

 

Halverson, C. A. (2002) Activity Theory and Distributed Cognition: What Does CSCW Need to 

Do with Theories. Journal of Computer Supported Cooperative Work, 11, pp. 243-267. 

 

Hutchins, E. (1995) Cognition in the wild. Cambridge, Massachusetts, MIT Press. 

 

Janssen, K. (2011) The Influence of the PSI Directive on Open Government Data: An Overview 

of Recent Developments. Government Information Quarterly, vol. 28, no. 4, SCOPUS, pp. 446-

456. 

 

Lee, C., Dourish, P., and Mark, G. (2006) The Human Infrastructure of Cyberinfrastructure. 

Proceeding ACM Conf. Computer-Supported Cooperative Work CSCW, Banff, Alberta. 

 

Lego Mindstrom: http://mindstorms.lego.com/en-us/Default.aspx 

 

Logo programming language: http://el.media.mit.edu/logo-foundation/index.html 

 

Löwgren J., Stolterman E. (2005) Thoughtful Interaction Design, A Design prospective on Interaction 

Design. Cambridge, Massachusetts, MIT Press. 

 

Max MSP: http://cycling74.com/products/max/ 

 

McCollough, M. (2004) Digital Ground: Architecture, Pervasive Computing, and Environmental Knowing. 

Cambridge, Massachusetts, MIT Press. 

 

Mitchell, W. J. (2003) Me++: The Cyborg Self and the Networked City. Cambridge, Massachusetts, 

MIT Press. 

 

Ratti C., Townsend A. (2011, 09) The Social Nexus, The best way to harness a city’s potential for 

creativity and innovation is to jack people into the network and get out of the way, Scientific 

American, pp. 42-48.  

 

Sassen, S. (2011) Talking back to your intelligent city. Retrieved 01, 2013 from Mc Kinsey & 

Company: http://voices.mckinseyonsociety.com/talking-back-to-your-intelligent-city/ 

 

Scratch: http://scratch.mit.edu/ 

 



 
10th European Academy of Design Conference - Crafting the Future 14 | P a g e  

Shelton, R. (2009, 05) Integrating Product and Service Innovation: Industry leaders complement 

their product offerings with service innovations to boost overall customer value. Research 

Technology Management, pp. 38-44. 

 

Suchman, L. (1987) Plans and Situated actions: Problems of Human Machine Communication. Cambridge, 

Cambridge University press. 

 

Townsend, A., Maguire, R., Liebhold, M., Crawford, M. (2010) A Planet of civic laboratories, the future 

of cities information and inclusion, Institute for the Future. Retrieved 20 12,2012, from Institute 

For The Future http://www.iftf.org/our-work/global-landscape/human-settlement/the-

future-of-cities-information-and-inclusion/ 

 

Winograd, T., Flores, F. (1986) Understanding computers and cognition: A new foundation for design. 

Norwood, NJ: Ablex. 

 

Von Hippel E. and R. Katz (2002) Shifting Innovation to User via Toolkits, Management Science, 

vol. 48, pp. 821-833. 
 

Zimmerman R., Horan T. (2004) Digital infrastructures. Enabling civil and environmental systems through 

information technology, Routledge. 
 
 
 
 


