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Abstract: This paper describes future-oriented design as a manner to carry out design 
research in the emerging technology context, i.e. it describes design activities within 
a research context. For the purpose the paper introduces a method called science 
fiction prototyping, which has arisen from the emerging technology research with a 
well-founded aim to encourage future-oriented thinking. This paper briefly 
introduces the method; primarily so as to clarify why the future-oriented design by 
science fiction has been found useful. The focus of the paper is nevertheless on the 
reflection of how the science fiction prototypes may have most value for the design 
field. The paper argues that this is achieved primarily by considering the prototypes 
as design outcomes of validated design-oriented research work i.e. by introducing 
the science fiction prototypes as research-oriented design artefacts.   
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1. Introduction  

The design research for the emerging technologies1 is usually carried out within the field of 

human-computer interaction (HCI). HCI as a discipline has evolved over some thirty years 

with the aim of searching for a suitable language of interaction for a world where 

information processing takes place in the human environment (Jacko, 2012). In 

contemporary practice, HCI is usually understood as a multidisciplinary field combining the 

efforts of various computer science disciplines, diverse fields of engineering, various social 

science disciplines – sociology, ethnography, behavioural sciences and cognitive psychology 

                                                                 

1
 In the context of this paper the emerging technologies are understood as covering new, under-construction technologies, developed in 

such research agendas as e.g. ubiquitous computing (ubicomp), ambient intelligence (AmI), intelligent environment (IE) and Internet of 
Things (IoT) (Kymäläinen, 2015) 
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– as well as more design-oriented fields, such as graphic design, interaction design, product 

design, architecture and industrial design. The design outcome of HCI research is usually 

some form of a prototype that is used as a proof-of-concept and it may be exposed to users 

for performing tests and evaluations (Fallman, 2003).  

Over the years, one influential paradigm within HCI, encouraged especially in the Nordic 

countries, has been participatory design. Participatory design has a general aim of 

democratising design so that the people who will be affected by the technical systems 

should also be able to participate and influence their design processes (Greenbaum & Kyng, 

1991; Schuler & Namioka, 1993; Thackara, 2005). Thackara supports active user participation 

by arguing that complicated systems should not be designed and left for people to cope with 

– instead they should be developed gradually in the context of use, in a “case-sensitive 

manner” and in firm collaboration with users. The subsequent HCI waves have explored 

many alternative methodologies for considering the role of human within technology design; 

and gradually the focus has shifted from simple usability, user needs and requirements 

towards an understanding of individuals; their concerns, desires, aspirations, values and 

experiences (e.g. Wright, Wallace & McCarthy, 2008).  

Bødker (2006) has been one of the leading critics of the active engagement of users in 

design, saying that, at a certain level, HCI research has taken active user participation too 

much for granted. In her view, this “taken-for-grantedness” in participatory methods has led 

to a lack of reflection, or reflexivity, on behalf of designers. Löwgren (1995) and Wolf et al. 

(2006) have firmly endorsed the need for a third wave of design practices that recognises 

the role of designer in the creative design practice within HCI; practices that would be based 

on design judgement and creative design. Wolf et al. emphasizes that design may only 

evolve by applying design judgement and engagement in a variety of HCI practices; Löwgren 

suggests that the third generation of design methodologies should focus on the specific 

competence of the designer.  

As a concrete method for the design activity, Sengers et al. (2005) have introduced reflective 

design as a critical approach for technology design, by arguing that: “Reflection on the 

unconscious values embedded in computing, and the practices that it supports, can and 

should be the core principle in technology design”. Another method that supports the third 

generation design activity is critical design, which, according to Wolf et al. (2006), aims at 

delivering a designer’s reflective, evaluative and communicative explanation of the 

designer’s personal judgements about the activities in which the designer has engaged (p. 

524). Zimmerman et al. (2007) have proposed research through design (RtD) approach as an 

inclusive methodology that addresses the design problems through a holistic approach of 

integrating knowledge and theories from across many disciplines – with the aim of reframing 

the problematic situations and the preferred states as the desired outcome of research. The 

common determinant for all these methods and methodologies is that they create a unique 

design space for investigating important new topics that the technology brings forth. Wolf et 

al. consider this design space offering shared reflection combined with an insightful and 
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forward-looking attitude that is naturally embodied in the practice of design. This statement 

exposes how – in addition with the critical and responsible attitude – the abovementioned 

approaches highlight the importance of future-oriented thinking in design.  

In emerging technology research the use of science fiction2 has been proposed as a 

potentially productive means for advancing the future-focused thinking (e.g. by Greenfield, 

2006; Schmitz, 2008; Bleecker, 2009; Johnson, 2011; Marcus, 2013; Dourish & Bell, 2014 and 

Lindley & Coulton, 2015). Dourish and Bell justifies the need for a science fiction-driven 

design tool, by saying that: “This design tool could reveal new information or a streamline of 

the technological development process where the traditional scientific method could not” 

(Dourish & Bell, 2014, p. 37). For such a tool, this paper introduces a relatively new method 

called science fiction prototyping (SFP) (Johnson, 2011), which may be seen as an extension 

to those design methods that have earlier employed the critical and responsible attitude to 

technology design. The main asset of the SFP method – as compared to other recently 

emerged science fiction -inspired methods, such as speculative design (Dunne & Raby, 2013) 

or design fiction (Lindley & Coulton, 2015) – is in the manner how it introduces most suitable 

framework for a future-oriented design activity.  

The main contribution of the paper is to illustrate how the future-oriented design activity is 

carried out explicitly with the science fiction prototyping method. The paper explicates how 

the method provides means to deliver unique design spaces for investigating important new 

topics in the emerging technology research context. It illustrates this by four case studies 

that are used for delivering reflecting, radical outcome of HCI research. The design activity in 

this context is divided in two parts: design-oriented research and research-oriented design; a 

deviation introduced by Daniel Fallman (2007). The consequent future-oriented design 

approach demonstrates how it is possible to carry out a third wave of design practice that 

does not neglect the user-centred, participatory design efforts – yet it does not either 

neglect the role of designer in this conduct; particularly the designer’s distinct capability to 

judge and reflect the implicit knowledge that s/he has received through the HCI process.  

2. The design outcome of the emerging technology research 

Human-computer interaction research emphasizes firmly the role of the research outcome; 

witch usually takes some form of a prototype. In emerging technology research the 

prototype is usually a high-fidelity proof-of-concept prototype or a test bed, e.g. a 

technology platform targeted towards a specific domain. Fallman (2007) has cautiously 

reminded that, in many cases, these technical prototypes may be wholly or partly faked, and 

if implemented, they may be unstable and lack some expected functionality. According to 

the experiences of the author, this has especially been true with high-fidelity proof-of-

prototypes that often try to encapsulate many, even opposing, research objectives. Nelder 

                                                                 
2
 Thacker (2001) defines science fiction as “a contemporary mode in which the techniques of extrapolation and speculation 

are utilized in a narrative form, to construct near-future, far-future or fantastic worlds in which science, technology, and 
society intersect.” 
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(2013) has explained in more detail that the problems may often be associated with 

technical or financial challenges: short development cycles, fast commercialization of 

technological innovations, procurement budget cuts, bureaucracy, political intervention, 

long run design and the accelerating commercial technology race. According to the 

experiences of the author, the technical prototypes also most often fail to represent the full 

benefit of extensive HCI research – thoughtful user participation and detailed user 

evaluations – and end up being merely rough interpretations of “what could and should be”. 

In other words, from the design judgment perspective they end up being only rough 

interpretations of high quality design artefacts3. 

Still, in many cases the design outcomes of the technology research – the prototypes – are 

referred to as design artefacts. They may even be the sole outcome of HCI research, 

although, as described above, they may only encapsulate some part of the vast amount of 

research that has been carried out for delivering the prototype. For a prototype to be 

regarded as a design artefact, it should predominantly have a meaning related to the 

purpose of its use, as Kuutti (2009) highlights, and this purpose should cover more than 

merely the technical merits or narrow interpretations of the user’s needs. Biggs (2002) 

emphases in more detail that the interpretation of an artefact should preferably be a 

combination of intrinsic and extrinsic factors, and, in order to communicate effectively, 

some control must be exercised over the extrinsic factors by providing a context for the 

artefact.  

In a case in which the prototype does not seem pass through the design judgment and 

qualify as a design artefact, most suitable person for delivering a meaning related to the 

purpose of its use – by providing a context and by that “exercising the control”– should ex 

officio be the designer (or researcher) of the original prototype. This conclusion is justified 

by bearing in mind that it is the distinct knowledge of the designer – through a self-inward, 

iterative process of designing – to understand the implicit factors of the process that has led 

to the materializing of the original work. Furthermore, in a case in which the new design 

artefact becomes a reflection of the physical prototype – a reflexive design outcome of the 

research – the intangible form might turn out to be more suitable. Bell, et al (2013) support 

this by saying that the contemporary capacity to present and manipulate concepts and ideas 

without the physical form enables a shift away from the need to produce and become 

locked into a prototype “in hand”. In addition, when clarifying the properties of an artefact, 

Biggs elucidated that: “The extrinsic factors of an artefact are commonly achieved through 

words; this is owing to the utility of words for explicatory purposes rather than because 

words have primacy over objects in design research. It is, therefore, the content rather than 

                                                                 

3
 Retrieved 11:50, 7 November 2015 from: http://tinyurl.com/jf3jmkj 

The Oxford dictionary defines artefact as: 
1) An object made by a human being, typically one of cultural or historical interest. 
2) Something observed in a scientific investigation or experiment that is not naturally present, but occurs as a result of the preparative or 
investigative procedure. 
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the form that becomes important; it is the content that must be explained” (Biggs, 2002). 

Bell et al. (2013) have found science fiction to provide an efficient mean to deliver 

conceptual form of prototypes that “shifts markedly from the traditional prototype that 

expects a tangible and solid form to be presented.” 

3. Future-oriented design by the means of science fiction 

It might be unnecessary to point out that the future-focused attitude has always been 

inherently present in the research agendas that aim to develop new, emerging technologies 

that do not yet exist. Greenfield illustrates this by saying that science fiction and emerging 

technology research have been locked into something he calls “a co-evolutionary spiral” 

(Greenfield, 2006). In his view, this means that: “The stories told in science fiction movies 

and novels have come to shape the course of real-world invention, and these in turn serve 

as seed stock for ever more elaborate imaginings; and so the cycle continues”. Dourish and 

Bell (2014) further remark that science fiction does not merely anticipate, but actively 

shapes the technological futures through its effect on our collective imagination. 

Accordingly, Johnson (2011) has turned “the co-evolutionary spiral” of science fiction and 
fact into a method: science fiction prototyping, which he has recommended as a particularly 
suitable tool for the emerging technology research. This future-oriented tool aims to deliver 
short stories that are grounded in current science and engineering research and written for 
the explicit purpose of acting as prototypes for people to explore a wide variety of futures 
(ibid.). Johnson explains that the method serves a purpose for scientists and engineers by 
extending their work – or, on the other hand, they may be created by any interested party 
seeking to influence the work of researchers. He considers science fiction prototypes to be 
most expedient when used explicitly as a step or input in the development process, and in 
such a case, the outcome would then be fed back into the scientific process in order to 
shape research and the outputs. Johnson’s framework essentially consists five steps that are 
critical for delivering the science fiction prototypes (see Figure 1).  
 

 

Figure 1 Johnson’s science fiction prototyping method (redrawn from Johnson, 2011). 

 



AUTHOR’S NAMES [x RUNNING HEAD Even] 

6 

The steps are: 

1. Pick the technology, science or issue to explore with the prototype. Set up the 

world; introduce people and locations. 

2. Introduce the scientific inflection point. 

3. Explore the implications and ramifications of the science for the world. 

4. Introduce the human inflection point with the technology; modifications or 

fixing the problem; the new area for experimentation. 

5. Explore the implications, solution or lessons learnt.  

Overall, majority of the published science fiction prototypes have focused on considering the 

wider socio-technical concepts and the consequences of technologies to the society. The 

higher abstraction themes have related e.g. to such topics as freewill (Egerton et al, 2011), 

transhumanism (Hales, 2011) and technological singularity (Callaghan, 2010), yet most 

published SFPs have explicitly focused on some specific application areas for the emerging 

technologies. Those application areas are e.g.: brain-computer interfaces (Grian, 2011), 

augmented/virtual/mixed realities (Clarke & Lear, 2010), gait recognition (Loke & Egerton, 

2010), natural language processing (Tassini, 2011), robotics (Johnson, 2009), intelligent 

environments (Kovalchuk, 2011; Kymäläinen, 2013a), Internet of Things (McCullagh, 2013; 

Kymäläinen, 2013b) and nano computing technologies (WU & Callaghan, 2011). Most of 

these prototypes have taken some stance on the social aspects of the technologies, relating 

e.g. to privacy, security, visibility, control, ethics, legislation or governance, i.e. issues that 

discuss further implications of the technologies. 

4. Design-oriented research and research-oriented design 

An important aim of this paper is to raise awareness of the science fiction prototyping as a 

potential method to be employed by designers for the future-oriented design research. 

Consequently, this paper limits itself to considering how the procedure may advance 

furthermost the design research; and this will be explained in detail in the following. It 

should first be noted, that in this paper the use of the SFP method differentiates from the 

one Johnson introduced, in the manner how it exposes the science fiction prototypes as the 

design outcome of a great amount of validated design-oriented research work, i.e. the SFPs 

are considered here as research-oriented design artefacts.  

The applied manner of approach has been initiated by Daniel Fallman (2007) who draws a 

clear distinction between two design approaches within HCI – design-oriented research and 

research-oriented design – essentially as to clarify the role of design in the field of HCI. 

Fallman considers this distinction to be important as – with regard to the aim and scope of 

design, and especially the role that research plays in these different conducts – it serves to 

strengthen the roles of both approaches and explain their distinctive cultures. Fallman 

perceives that design-oriented research – where research is the “area” and design the means 

– seeks to produce new knowledge by involving typical design activities in the research 

process. In research-oriented design – where design is the “area” and research the means – 
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the primary objective is the creation of new artefacts for answering to the real problems and 

real-world obstacles that are faced in the process. When considering the engagement 

between the two approaches, according to Fallman, from this perspective the main disparity 

between research and design is not that design only produces artefacts and research only 

knowledge. In design-oriented research (within the field of HCI), the knowledge that comes 

from studying the designed artefact, whether in use or from the process of bringing the 

product into being, should be seen as the main contribution – the ‘result’ – whereas the 

artefact that has been developed becomes more of a means than an end (ibid.). In research-

oriented design, Fallman’s contention is that, although design can relate to, seek to 

influence and even contribute to research – i.e. the generation of knowledge – in various 

ways, its main motivation and goal is the production of new artefacts. 

Keinonen (2006) specifies what Fallman calls the “area” by introducing the models of art and 

research interfacing and interacting within normal academic activity. For the “areas”, 

Keinonen proposes two distinctive non-overlapping fields of activities: Field of Art (Fa) and 

Field of Research (Fr). In addition, the practices conducted in both fields can be described by 

individual actions: Action of Art (Aa) and Action of Research (Ar). With these concepts, 

Keinonen outlines altogether eight models through which art and research may interact. 

From the models he presents, two have been considered important in this context to explain 

the manner of conducting design research.  

The first of Keinonen’s models is “Research interpreting art” (see Figure 2). In this case, a 

design researcher (or a research team) conducts a research project in a research context 

concerning a phenomenon in the Field of Art. The activity has its foundations in research, 

and it primarily aims at contributing to research. The second model (see Figure 3) is “Art 

interpreting research”, which Keinonen considers to be the mirroring approach to that 

above. In this case, a design researcher creates a work of art about a phenomenon that 

takes place in the Field of Research. The activity has been framed based on art-driven 

criteria and interpreted as a work of art. Keinonen has identified one example of the model 

as being science fiction literature and films, which he describes as creating visionary 

projections that utilise and further elaborate the results of research and technical 

development. Keinonen emphasizes that, in this situation, the elaboration and contribution 

is certainly required, instead of merely visiting or exposing the results.  
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Figure 2 Research interpreting art and Action of Research (Ar) = design-oriented research. 

 

Figure 3 Art interpreting research and Action of Research (Ar) = research-oriented design. 

5. Science Fiction prototypes as research-oriented design artefacts 

For clarifying how the science fiction prototypes may be employed as research-oriented 

design artefacts, in the following will be a demonstration by two set of articles4 (see Figure 

4). Together, they present a reflective conversation that form around the design-oriented 

research and the research-oriented design, and furthermore, demonstrate the two models 

through which art and research may interact: research interpreting art and art interpreting 

research.  

5.1. Design-oriented research 
The first set of articles presents design-oriented HCI and experience design research relating 

to four case studies (Luhtala, et al 2011; Kymäläinen and Plomp 2012; Kymäläinen and 

Siltanen 2012; Kymäläinen, et al 2015) (see Figure 4, left). The phenomenon that was 

                                                                 
4 The background research and their results, in addition with the science fiction prototypes and their reflections, can be found in more 

detail from the referenced articles and Kymäläinen (2015).  
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studied in all the case studies related to the do-it-yourself (DIY) conventions that formed 

around the Internet of Things (IoT) proof-of-concept prototypes and their experiences 

(Roelands, et al 2011). The contribution of the case studies for the design-oriented research 

is in the portrayal of the design research in a particular HCI research context and in 

demonstrating how the prototypes have been used for building the knowledge.  

The first demonstrative case study introduces evaluations of a Home Control System for a 

nursing ecology (Kymäläinen, et al 2015). The proof-of-concept prototype was a test bed; a 

smart nursing home environment fitted with devices and sensors. The prototype allowed 

users to create customized Internet of Things setups for the physical space in question, and 

the design-oriented HCI research was carried out with a group of nurses. The primary 

objective of the design investigations was to identify suitable means of constructing a 

platform that supported the creation, configuration and sharing of DIY experiences.  

The second case study illustrates interaction design research on a Life Story Creation service, 

which comprised a shared online ecology for elderly people (Kymäläinen & Plomp, 2012). 

The prototype application was dedicated to content creation and the sharing of 

retrospections through a web-based application that exploited social media platforms, and it 

was co-designed with active elderly amateur writers. The objective of the design 

investigations was to study how the system supported the creation and sharing of private 

retrospections.  

The third case study presents an augmented reality (AR) Interior Design service that was co-

designed with amateur interior designers and bloggers (Kymäläinen and Siltanen 2012). The 

aim was to study how to use new technologies and applications – social media services, 

augmented reality (AR) features and location awareness – with the help of a web-based 

interior design application. In this case, the objective of the design-oriented research was to 

define optimal service ecologies for the interior design tasks, and study the DIY practices and 

key experiences that could be supported by the service.  
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Figure 4 The reflective conversation between the articles: design-oriented HCI case studies and 
research-oriented science fiction prototypes. 

The fourth case study illustrates Music Creation Tool intended for a music therapy context 

(Luhtala et al, 2011). In this case study the focus was on providing tools, software and smart 

instruments that enabled disabled people to play music together, with a more long-term 

objective of sharing their creative work. The smart instruments in question were designed 

for easy and intuitive use and they were evaluated in music therapy situations. The objective 

of the design investigations was to discover interactive technologies that were easily 

available and motivating to use. 

5.2. Research-oriented design 
The second set of articles, the science fiction prototypes, aimed at elaborating the HCI 

research findings and creating unique design spaces for investigating the design-oriented 

research (Kymäläinen 2011; 2013a; 2013b) (see Figure 4, right). The main motivation for the 

reflection came from the acknowledged fact that the research outcomes, the proof-of-

concept prototypes, were only partially able to illustrate the design research, while 

neglecting many important and rich findings. The research-oriented design reflection follow  

Fallman’s contention: “Although research-oriented design can relate to, seek to influence, 

and even contribute to research (i.e., the generation of knowledge) in various ways, its main 

motivation and goal is the production of new artefacts” (Fallman, 2007). 



Article title [X Running head odd] 

11 

The first SFP, IF Alice Arrives THEN Wonderhome Incites, introduces Wonderhome – an 

intelligent and inspiring nursing home for the aged (Kymäläinen, 2013b). Alice, the 

protagonist in the prototype, is connected to the outside world, to her past experiences and 

even to her late husband, Frank, through various IoT technologies. The Home Control 

System case study provided substance about the motivations of people configuring, 

customizing and personifying their environments in a do-it-yourself fashion, the inspiring 

and supporting role of the system and the preference for multimodal systems and haptic 

interfaces. The Life Story Creation study provided material mainly for the sharing activity; 

especially for the sharing of private memories.  

The second SFP, Dreamnesting,  introduces the protagonist, Abby, and an intelligent interior 

design ecology in which Abby creates interior design dreams for her forthcoming home – 

while at the same time creating a new employment for herself with a network of clients who 

want to share her designs (Kymäläinen, 2013a). The core activity in the prototype was the 

creating of novel interior design services that were virtually used by exploiting AR 

technologies. The focus was on the future interaction space, which was an all-inclusive 

fictional ecology “Dreamnesting” that combined the creative work of people and 

autonomous technologies.  

The third SFP, Song of Iliad, describes innovative music therapy tools for disabled young 

people. The critical DIY experiences in the SFP are confronted by Iliad, who finds new friends 

around the globe while composing music (Kymäläinen, 2011). In essence, the SFP illustrated 

a musical service concept twining around a magical music box that unfurled its secrets slowly 

through the music. The prototype presented an example of how emerging interaction 

technologies could be harnessed for the benefit of the experience design, by illustrating 

highly aesthetic, configurable and personal musical instruments and services.  

6. Discussion 

Although these briefly introduced two sets of articles demonstrate, in a concrete manner, 

the models proposed by Fallman and Keinonen, the most important contribution for the 

design research is that the two approaches have been used here within the same research 

context – in which case they postulate a reflective conversation between each other.  

For a discussion, it should further be noted that when Keinonen (2006) considered the 

models of art and research interfacing and interacting within academic activity, he was not 

completely satisfied with the models presented. He pursued the definition of a common 

denominator – a “fifth element” – linking art and research” in a manner that each could be 

interpreted without reference to the other”. For the model representation, Keinonen 

considered that there might be a third field (Fx), which overlaps with both Field of Art (Fa) 

and Field of Research (Fr) (see Figure 5). He characterized the field Fx as including values 

that are common to both art and research – such as creativity, experience and novelty. He 

considered design as providing possibilities for being such a field, especially for its qualities 

as “a transmitting space between different fields”. On this, he made reference to Herbert 
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Simon (1969), who proposed the idea of “the science of design” that could enable 

communication across the arts, sciences and technology. Keinonen nevertheless stressed 

that design itself is much too ambiguous as a term – and fragmented as a field – to provide 

the conclusive answer to the characteristics of the fifth element.  

Consequently, if this contemplation is interpreted to the contribution of this paper, the field 

Fx, in this particular context, may be understood as the explicit research agenda contributing 

to both sets of design research. The emerging technology – (the HCI research for) the 

Internet of Things represents novelty; the phenomena – the do-it-yourself culture signifies to 

creativity and the focus of the HCI research – the experience design embodies the 

experience factor that Keinonen requested to pursue. Accordingly, this leads to define the 

“fifth element” as the act of science fiction prototyping; more explicitly, as a design activity 

that applies design judgement in the creation of design artefacts that represent the 

outcomes of research (see Figure 6). 

 

Figure 5 Research context and the overlapping fields. 

 

Figure 6 Focused research context and the “fifth element” = science fiction prototyping. 
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Presenting each science fiction prototype as an artefact is a type of implicit, theoretical 

contribution that also supports the research through design methodology advocated by 

Zimmerman et al. (2010). The supremacy of these artefacts consists in the description of 

how they codify designers’ understanding of the current state – including the relationships 

between the phenomena and the framing of the activities within them – and the description 

of the preferred state as an outcome of the artefact’s construction. Conclusively, the 

introduced artefacts, the science fiction prototypes, may have qualities as a proposition for a 

preferred state, or they may even be taken as a placeholder that open new spaces for 

design, allowing then other designers to make artefacts that better define the relevant 

phenomena (as encouraged by Zimmerman et al, 2010, p. 311).  

7. Conclusion 

This paper aimed to tackle the future-oriented design research by introducing a concrete 

method, science fiction prototyping, to the field of design – with the evidence of how it may 

advance design research. The method was introduced as an extension to earlier design 

methods that have employed the critical, responsible, future-oriented attitude to design 

research. This paper also deliberated the design outcome, the artefact, which in the 

prototyping reality has often found to be inadequate to interweave all the gained design 

knowledge to the research outcome, the prototype. The design activity in the paper was 

consequently divided in two parts: design-oriented research and research-oriented design, 

for the purpose of conveying the conclusive future-oriented, science-fiction-driven design 

approach.  

The paper presented briefly four case studies that aimed at constructing user-driven, do-it-

yourself experiences for the Internet of Things, and three reflecting science fiction 

prototypes – short stories that were grounded on extensive user research. The practical 

objective of the research-oriented design artefacts was to build new design spaces that 

served for investigating the experience design findings elicited from the case studies – and 

elaborate them further. The contribution demonstrated essentially how the science fiction 

prototypes were regarded as complementary results of the research efforts and as the 

primary design outcomes of the research.  Consequently, it may be summed up that, the 

design outcomes of research – the science fiction prototypes – were profoundly inspired by 

research, but they went far beyond with the creative means. Therefore, the prototyping 

activity may well be seen as an embodiment of the third wave of design and HCI practises 

that has the aim of capturing the essence of culture, emotion and experiences, and 

emphasizing the reflective role of the designer in HCI processes.  

In the paper, the science fiction prototypes were introduced as design artefacts – and as 

“fifth elements” – that opened new design spaces that stemmed from the discovered 

creativity, experience and novelty of the studied phenomena. For the design artefacts, the 

relationship between research-oriented design and design-oriented research provided 
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reflective means for the communication. This finds justification from Biggs who has 

remarked that:  

“What is required is the combination of artefact and a critical exegesis that describes 
how it advances knowledge, understanding and insight. The essential factor is not a 
particular medium but a particular content, i.e. it must step outside the outcomes of 
research and explicate the way in which the research embodies its contribution to the 
advancement of knowledge, understanding and insight.” (Biggs, 2002)  

As a final word, the motivation for offering this paper to publication came from the remark 

by Zimmerman et al. (2010) who asserted that: “If design researchers expect others to 

recognize the rigour and relevance of their contribution, they must engage in a critical 

discourse to better detail the role of design research within HCI and its potential outcomes”. 

One important contribution of this paper to that discussion is to highlight the unarticulated 

manner in which the designer actively carries the implications of field studies into the design 

artefact through a self-inward, iterative process. The future-oriented design approach 

described in this paper hopefully provides effective means for deliberating those intrinsic 

findings, in addition with providing “fifth-elements” for inspection, to be used (as advocated 

by Keinonen, 2006): “A transmitting space between different fields”. 

Acknowledgements: the author would like to express her thanks to her employer, the 
VTT Technical Research Centre of Finland Ltd. for all the support in delivering this paper.  
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