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Prototyping: The journey and the ripple 
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Anita Kocsis10 

Abstract 

In the age of acceleration, the challenges we face can no longer be addressed in 
silos. We are required to interact more with diverse disciplines, synthesise mass 
and complex data and in so doing navigate across communities of practice. 
Prototypes and prototyping can convert intangible, abstract and yet to be 
imagined concepts into concrete and meaningful outcomes. The cases in this 
discussion consider how prototyping in teams encourages social interaction and 
insight into other disciplinary expertise. Prototyping brokers how people 
communicate in teams. This article examines how prototyping reflects the 
collective problem-solving journey and how individuals navigate a shift from 
their own expertise to that of the team in the pursuit of building a collective new 
knowledge. Prototypes and prototyping reflect the journey and demonstrate how 
the process of doing, itself, is a catalyst for developing core skills, mindset and 
language fit for the task of problem solving. 
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Introduction 

The article is a fragment of the ongoing meta discussion on passion-based co-creation 
(Björklund et al, 2017). Prototyping is common to co-creation practices (Sanders and 
Stappers, 2008; Brown, 2019; Hillgren, 2011; Kimbell, 2012) in design. The activity of 
prototyping provides a snapshot into the evolution of the project at certain phases of 
the innovation process. The aim of this discussion considers how prototyping is utilised 
in collaboration and plays a role as a boundary object (Star and Griesemer, 1989; 
Wenger, 1999), maintaining and fostering proactive striving (Björklund, 2015). The 
activity of prototyping, and the inherent actions, approaches and social dynamics of 
team-based problem solving elucidates how participation in its many facets has 
currency as a future-facing skill. This discussion is situated in interdisciplinary teams in 
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universities who work with enterprise and/or other research organisations that are 
challenged with solving complex problems by applied design research projects. 

The prototype and prototyping 

In the age of the Apple Macintosh™ IIfx, approximately 20 years ago, Houde and Hill 
posed the question: is a brick a prototype? (Houde and Hill, 1997). Their seminal 
diagram explores implementation; role, look and feel as key to prototyping (Houde and 
Hill, 1997). This discussion explores the social dimension of Houde and Hills’ 
prototyping framework: negotiating social dynamics as another layer in the triadic 
integration of role, look and feel in developing an artefact, service and/or system. 

A prototype is “any representation of a design idea, regardless of medium” (Houde and 
Hill, 1997, 369), and a designer is anyone who creates a prototype in order to design 
(Houde and Hill, 1997). Prototyping is the activity of making something tacit overt. 
Prototyping is an activity of building, visualising and translating a rough concept into a 
collectively understandable, defined and defendable idea. Prototypes traverse from 
low-fidelity representations in the initial stages of designing to high-fidelity realisations 
when design outcomes near finalisation, and can include haptic, oral, digital, spatial, 
virtual, visual, graphical and also modes beyond a purely technical functional scope 
through embodied representations of communication such as art, dance and 
performance.  

Prototyping facilitates an iterative, interactive communication process: “Practices 
oscillate between creation and feedback: creative hypotheses lead to prototypes, leading 
to open questions, leading to observations of failures, leading to new ideas, and so on” 
(Dow and Klemmer, 2011, 26). Prototyping is an ongoing feedback loop that enables 
users to input and relay experiences – a common problem-solving method applied to 
design innovation across both academia and industry. Participating in prototyping does 
not rely on an individual’s ability or skill set, such as oratory, text or sketching, rather 
the emphasis is on the intrinsic motivation to collectively communicate the idea into a 
universally understood concept. Therefore, prototyping in the design discussion is not 
pivoted towards the outcome but instead focuses on how the activity highlights the 
social dynamics (Hillgren et al., 2011), in a design process through experimenting, 
communicating and building experience (Buddy, 1992; Helminen, 2016). 

Prototyping demonstrates the value of unpacking the need, the reason for representing 
an idea, irrespective of medium, methods and frameworks (Houde and Hill, 1997). 
Prototyping, no matter how rough or low-fidelity, reduces ambiguity and the potential 
for misinterpretation by improving communication. For example, acting out a scenario 
– that results in a mental model, metaphor or figure that can be understood without 
translation – can be equally as useful as written, and graphical, modes of 
communication. Prototypes are a conduit for project stakeholders to interpret or 
generate a collective idea in discussion and storytelling (Sanders and Stappers, 2014). 
While not everyone believes they can communicate in the same lingua franca, everyone 
can take an object and act out a story or scenario of use related to that object. In this 
way, the activity of producing a prototype may reduce confusion, inject confidence and 
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aid problem solving. This in turn helps the project teams to understand the needs of 
users. The activity of prototyping requires individuals to share their knowledge, learn 
about others and work together to communicate new knowledge. 

Prototyping as a broker for co-creation 

Prototypes are key to co-creation (Sanders and Stappers, 2014). Co-creation is an 
approach for interdisciplinary teams to work towards shared meaning and “negotiation 
through which solutions are optimized rather than compromised” (Coddington et al., 
2016). Co-creation work requires collective understanding of the problem context 
(Coddington et al., 2016); however, creating shared meaning is problematised through 
ownership of meaning. Ownership and various perspectives of meaning are socially 
negotiated, producing an economy of meaning, power and knowledge (Wenger, 1999). 
Brokering by design (Kocsis, 2010) positions the designer, through prototyping, to 
communicate user experience across diverse disciplinary teams. Brokering involves 
“the translation, coordination and alignment of different perspectives and meaning” 
(Kubiak et al., 2015, 81) with co-creation comprising “competing voices and competing 
claims to knowledge, including voices that are silenced by the claim to knowledge of 
others” (E. Wenger-Trayner and B. Wenger-Trayner, 2014, 16). Prototypes and 
prototyping act within this contested landscape as vehicles to facilitate and negotiate 
the competing voices, in the process towards articulating shared meaning.  

Prototyping a shared repertoire 

The idea of prototype as broker is derived from Lave and Wenger’s theory of 
‘communities of practice’. Communities of practice include mutual engagement, a joint 
enterprise and a shared repertoire (Wenger, 1999), to the extent that individual 
contributions are no longer independent activities (Wenger, 1999). The activity of 
prototyping enables information used by multiple groups as the form of the 
intersection, the boundary object between distinct fields of knowledge. Boundary 
objects, as Leigh Star’s (1989) words, are “both plastic enough to adapt to local needs 
and the constraints of the several parties employing them, yet robust enough to 
maintain a common identity across sites” (388). Further, boundaries represent 
opportunities for transaction and the creation of new knowledge. Prototyping 
encourages possibilities, places where the unknown and unexpected are realised and 
where old knowledge is transformed in untested, radical new forms (Wenger, 1999). 

Prototyping for future-facing skills 

The activities in this discussion are situated in interdisciplinary research and 
development teams that apply co-creation. Proactivity in team-based problem solving 
is virtually impossible without concretising acts (Björklund, 2015). Prototyping 
converts the team’s conceptual trajectory to something tangible and, as such, features 
the human being in the context of the problem. 



KOCSIS PROTOTYPING 

Fusion Journal | www.fusion-journal.com | Issue 18 (2020) 63 
ISSN 2201-7208 | Published under Creative Commons License (CC BY-NC-ND 3.0) 

Utilising prototyping as a vehicle for dynamic social collaboration among teams is a 
future skill (Brown, 2019) in team projects. In our age of accelerations, rapidly 
changing markets, climate and technology are dominating social and economic life 
(Friedman, 2018). A premium on global skills for collaborative learning, governing and 
operating faster is increasing in currency. Social, collaborative, interdisciplinary 
approaches to problem solving rather than individual are required to better grapple 
with technological changes that confront the average individual with staggering 
complexity (Friedman, 2018). This new climate requires cross-pollination of ideas, 
drawing from disciplinary expertise, creativity and science. Team-based problem 
solving draws on these skills. As noted in the United Kingdom’s Design Economy 2018 
Report, attributes such as interpersonal skills, operations analysis and social 
perceptiveness – including cognitive abilities such as visualisation, experimentation 
and creative thinking – are highly valued skills (Benton et al., 2019). Designers have 
cultivated these attributes; they are viewed as a professional group that can broker 
collaborative projects (Benton, 2018). Prototyping is a capability and requisite for 
future-facing skills in a rapidly morphing economy reliant on adaptation and learning 
processes (McGowan, 2018). The skills born out of the activity of prototyping as a form 
of collective social learning adds another dimension regarding the social dynamics of 
collaboration. 

Prototyping for collective knowledgeability 

To shift from one’s own knowledge and ways of working and to learn about other 
disciplines while teasing out what one could contribute to the team challenge through 
prototyping is a valued skill. Proactive prototyping in diverse disciplinary teams 
engages individuals to learn new collective knowledge. Knowledgeability is competence 
across more than a single disciplinary expertise. Knowledgeability requires a person to 
engage across multiple practices (Kubiak et al., 2015). Working across communities of 
practice and respective disciplines, cultures, knowledges, business plans and politics 
aligns with prescient future skills.  

Prototyping agency in teams: Learning from the 
narrative of the journey 

Working towards shared meaning across disciplines is not easy. The pressure to reach a 
solution, for both research and enterprise without early stage intervention, can result in 
naïve outcomes and misdirected time, money and meaningful contributions for 
stakeholders. However, creativity, experimentation and interdisciplinarity – “Never 
think in the box”; “Never think outside the box”; “Think without a box” (Friedman, 
2018) – are an increasingly prized process, and a recurrent theme in this discussion. 
Creative processes explored through prototyping give agency to teams so that the 
concepts and knowledge in the minds and imaginations of individuals can be 
translated. Simple items such as paper mock-ups, digital wireframes, scenario acting, 
diagrams and interactive objects for communication, for example, provide ways to work 
towards overall understanding. The activity of prototyping sets a precedent to promote 
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collaborative ways of working, normalises a culture of working with ambiguity and, 
importantly, encourages a mindset to risk out-of-the-box thinking while being exposed 
to other disciplinary, cultural and situated perspectives. 

The prototyping journey as a narrative is itself a useful resource at certain points of the 
innovation process. For example, at the end of a prototyping session, cardboard shapes, 
indiscriminate semi-formed objects, maligned artifacts and sticky tape, evidence the 
efforts, choices and, at certain points in the process, conversations and discarded ideas.  

The social team dynamics in the pursuit to discover the integration factors required 
through prototyping – implementation, role, and look and feel (Houde and Hill, 1997) 
– may be likened to a series of ripple effects. These ripple effects, as visualised in Figure 
1, are analogous to how individuals, through prototyping, negotiate this triage of 
criteria through their own knowledge, while learning from others’ knowledge and 
collectively translating ideas into reality. The ripple effects of interaction between 
people, their respective ideas and knowledge in itself is a useful form of data as a result 
of prototyping. Prototyping reflects both the final outcome and, importantly, the team’s 
journey. The journey, as well as the social dynamics of the team’s journey, may reveal 
hitherto tacit, collective efforts and models of visual, aural, haptic, embodied forms of 
communication. It is the interactions and unexpected intersections of knowledge and 
skill from individuals – who strive to integrate their own disciplinary expertise with 
that of others, while also considering integration of the user – that point to the 
multifaceted and organic layers of interaction, and interconnection of diverse 
knowledges: namely, a ripple effect. 

 
Figure 1. Prototyping – a ripple effect of interactions; knowledge exchange improves 
knowledgeability. Exploring the activities of integration – prototyping the prototype 

(drawing on Houde and Hill, 1997). 
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In this discussion, the activity of prototyping normalises design innovation practices 
where ideas may be inchoate, fragile or unviable and might never be realised. This 
process assists the team to mediate key decision-making points in their journey. The 
activity of prototyping helps to normalise experimentation and address ambiguity, 
uncertainty and failure, alongside managing the fundamental technical, scientific and 
sociological research. Prototyping in teams, as demonstrated in the discussion, can 
provide agency, a voice and meaningful ways of converting tacit, complex, abstract and, 
at times, yet-to-be-imagined ideas, into more concrete, plausible working products, 
services and systems.  

Working in teams is a desirable vehicle to reach shared meaning. Team work, however 
is difficult and prototyping, frames the dialogue and the social dynamics of team work. 
The following series of questions reveal the difficulty and also prepares teams to assess 
prototyping within a project. Did prototyping help navigate ambiguity? Through the 
activity, how was desirability and viability, for example, imagined and managed? How 
could the iterative failures, for example, be converted to the successful prototype? What 
new skills were learnt by the individual in the process of prototyping as part of the 
team? How did the human experience feature in the team, how was it explored and 
what ways was this visualised and represented? How, if at all, did individuals in the 
team learn about others’ knowledge and experiences through prototyping? Can 
knowledgeability be measured by the prototyping activities and subsequent narrative? 

The collective act of prototyping fosters a democratisation of knowledge enabling one to 
many modes of transmission, where the user and nominated expert are on equal 
ground and are only as successful as their modes of collective communication. 
Prototyping fosters a form of collective social problem solving and brokers the 
challenges of moving as an individual in a team towards a shared language. When text 
or language can no longer suffice, acting out, diagramming, building a low-fidelity 
shape, etc., can improve the team’s communication and help broker and transfer 
collective knowledge.  

The conversation trail through prototyping in a team communicates the ideas that are 
kept or discarded and what evolved (Downton, 2003). Prototyping reveals the team’s 
iterative process that helps in refinement of ideas and reveals unknown challenges 
(Dow et al., 2009,) 

To add to Houde and Hills’ (1997) position, to represent an idea, specifically in a team 
challenge in the activity of prototyping – that is, the doing, creating, building, testing 
and interaction throughout the activity – can reveal the mindset, as the approach to the 
challenge is considered as important in the cycle of the prototyping process and 
development of knowledgeability. 
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Exploring experiences: Prototyping propositions 
and image schemes 

The discussion outlines how prototyping helped curatorial teams empathise and 
visualise people’s experiences through image schemes: mental and physical mapping of 
their visit. Teams that design high-tech spaces can utilise both low- and high-fidelity 
prototyping to explore layers of direct and indirect experiences. Both cases reiterate 
how the activity of prototyping acts as a focal point of activity and, although mediating 
artefacts are needed to augment communication and decision-making processes, the 
activity of prototyping is a primary source of data. Prototyping is the social glue of 
interaction, as shared action without conceptual or physical models in itself may be 
insufficient for cohesive team direction and decision making. 

Part of the challenge in understanding any human interface with technology is to 
examine the human experience situated in the environment that may include artifacts, 
devices, audio, scent, products and interior architectural physical and virtual cues and 
structures.  

Over a series of projects in museums and galleries; at the Advanced Visualization and 
Interaction Environment at the iCinema Research Centre, UNSW/Applied Laboratory 
for Interactive Visualization and Embodiment, CityU, Hong Kong, Kocsis and 
Kenderdine (2014) observed how people experienced and interacted not only with 
digitally mediated artifacts in interior environments, but with each other, which 
propelled the investigation to explore ways of better visualising people’s responses 
beyond observation and interview. How to understand, share and communicate 
abstract and subjective experiences required a high level of participation with users, 
visitors and stakeholders invested in the design, curation and construction of the 
interior space.  

Prototyping the subjective and abstract human experience in interior spaces informed 
by propositions or ‘image-schemes’ (Lakoff and Johnson, 2003; Johnson, 2007) invited 
abstract representations of process, thinking and visualising. Prototyping image 
schemes and building mockups to demonstrate types of interaction separate to written 
language equipped participants to express the qualitative and less easy-to-define 
aspects of being in the space. 

Experiential image schemes (Johnson, 2007) of the interior space and shapes were 
built through participatory prototyping (Panos Markopoulos et al., 2016). People, as 
individuals and in groups, were encouraged – through diagramming, building low-
fidelity rough spatial mockups and concept maps – to describe their interaction in the 
space and with each other. 

Introspection was made external and communicable to others through prototyping. 
The act of ongoing, real-time conversations of experiences by walking through spaces 
and acting out scenarios, helped to identify assumptions about users and visitors and 
brought insight into how people experience interactivity. Prototyping people’s 
experiences helped convert abstract, ill-defined tacit concepts to overt and translatable 
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conversations. Participants actively walking and talking their experience, in the space 
and later through diagrams, revealed unexpected insight pertaining to the spatio-
temporal effects and levels of comfort of being in digitally mediated environments. For 
example, participants in a low-fidelity interior space with pretend objects, equipment 
and activities revealed how being with others in a space directed how they felt and 
operated in the environment (Kocsis and Kenderdine, 2014). Drawing trails on the floor 
in the mocked-up spaces demonstrated how some people engaged and how personal 
space affected their concentration, revealing that some people preferred watching 
others rather than interacting with the technology themselves.  

In mapping the routes and modes of enquiry this form of prototyping provided insight 
into how people felt and thought within the constrained space where they actually 
walked and spent time. Prototyping in this case brokered a way to visualise people’s 
image schemes pertaining to their experiences. Prototyping mapped the participants’ 
activities and important subjective journeys; it helped depict visitors’ subjective image 
schemes and assisted in clarifying expectations pertaining to numbers of people 
perceived as comfortable in an interior space; and it also democratised the learning 
process as designers and participants had equal contributions to the overall design of 
the interior space. 

High-fidelity to low-fidelity prototyping – user first, 
technology second 

Prototyping commonly moves from low-fidelity to high-fidelity as the concept shifts 
from tacit ideas to a more overt realisable form. In this case the prototype itself was the 
exhibition space, which consisted of a semi-immersive interactive test environment. 
The space mediated by technology was a combination of digital interactive interfaces 
and projections that could be changed and tweaked. The construct itself was built as a 
high-fidelity prototype, to test and explore the interior space and the result of 
experiencing technological advancements. The team – consisting of scientists, 
historians, programmers, exhibition staff and designers – was predominantly focused 
on the technical demands of the space and less clear on how the visitors, users and 
participants would receive the space and the content intended for it. The team looked 
towards another mechanism, a series of low-fidelity activities, in exploring people’s 
responses in parallel to the high-fidelity space.  

In terms of the prototypes, the high-fidelity, digital space was within accessible distance 
to the low-fidelity, ‘mock-up’ space. Here, participants and the larger team were able to 
traverse the physical and imagined spaces. Both participants and designers built mental 
models, paper mockups, maps, trails and schemes of their experience in the high-
fidelity space with small paper mockups of the interior. This enabled participants and 
team members to focus on aspects of the experience and help broker expectations of 
the space’s look, feel and function. Prototyping scenarios, experiences and activities 
inside the container allowed for the technical team to work with the design team. 
Prototyping individuals’ responses inside the space and outside with the additional low-
fidelity prototyping helped to translate meanings, intentions for the space and the 
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exhibition from dual perspectives. Both teams, through seeing the user’s perspective 
through people in the space commenting, moving, etc., increased both the technical 
and the design team’s knowledgeability (E. Wenger-Trayner and B. Wenger-Trayner, 
2014).  

New information, through prototyping across low- and high-fidelity activity, 
encouraged the technical team to change colour, content, sound and animation speed. 
Assumptions about how the interior digital interfaces would be received by users was 
lessened as the team activities across low- and high-fidelity prototypes increased. 
Prototypes helped to broker understanding across these differences to create shared 
meaning. Prototypes (including drawings, paper mock-ups and digital elements) were 
built over time for team communication. Prototyping in this context empowered the 
team to consider how visitors receive, consume and contribute to an exhibition and 
how the experts building the space can be part of the team’s learning and evaluation.  

The prototypes communicated across science, exhibition design, programming, 
scientific formulae, historic content and marketing. Prototyping established a shared 
set of analytic tools through which the stakeholders drew together, producing new 
community of practice knowledgeability not easily accessible by the individual 
participants contribution within the project team. In this case knowledgeability for the 
diverse team extended to understanding an individual’s practise in connection with 
multiple practices. 

Prototyping enabled content providers to consider new approaches to explain digital 
content inside the exhibition site as it encouraged the team to build to support theory 
and rough concepts not only as individuals but also as part of a team. These activities 
resulted in new knowledge pertaining to the spatio-temporal impact on visitors and 
also changed the direction and the materials used in prototyping. 

The ripple effect of knowledgeability through 
prototyping 

The exhibition prototype examples simultaneously act as a tool to mediate, 
communicate and direct dialogue. Prototyping serves an additional function as a proof-
of-concept between all stakeholders. The prototypes here provide an opportunity for 
narrative that enhances social engagement and the ripple effect – that is, multiple 
points including the twists and turns of pluralistic non-linear routes of investigation 
across disciplines. Prototyping is a process of doing and reflecting (Schön, 1983). In the 
act of building a prototype, embodied meaning can be visualised and explored as 
propositions (Lakoff and Johnson, 2003; Johnson, 2007) and/or image schemes 
(Johnson, 2007) through physical and exploratory activity encouraging social 
dynamics. 

The prototype helps start and also focus on the vantage point from which to interrogate 
the project and its outcome. As depicted in exhibition experiments, the mapped 
example of prototypes and prototyping highlight reflection-in-action (Schön, 1983) as 
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they reveal experiences gained by teams and improve the likelihood of team 
knowledgeability. 

Prototyping is a way of working in co-creation hubs or labs as the activity normalises a 
mindset for embracing ambiguity, complexity and risk. Prototyping is a social activity 
for multiple voices and points of input. Prototyping can help to democratise team 
collaboration, reinforcing the social conditions in team-based complex problem-solving 
projects. Prototyping integrates the vital aspects of role, look and feel, and 
implementation in developing a product, service and/or system. However, this layer of 
integration, as per Houde and Hill’s (1997) diagram, also considers the ripple effect of 
social dynamics at points of interaction, intersection and engagement between users 
and developers. The social dynamics of engaging in prototyping promotes insight into 
other practices. Prototyping helps team dynamics and interaction across multiple 
practices. Experience of others disciplinary expertise improves knowledgeability and 
the likelihood of enriched content as multiple perspectives are explored. 
Knowledgeability is an important ingredient in innovation processes for novel and yet-
to-be-discovered solutions. 
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