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Lay summary 

This PhD by creative practice explores making-as-thinking through a material and theoretical 

inquiry into aluminium sand casting. The thesis gives a detailed account of making in terms of 

what making is, rather than how to make, situated at the intersection of craft and design, as 

maker-led product design. 

The increased capability to work industrial objects with more easily accessed and distributed 

resources and processes – such as maker-spaces – has led to a re-evaluation of making as a 

form of empowerment and a vehicle for critical reflection on our relationship with objects of 

mainstream consumerism. In a cluttered material world, making allows for reflection on 

provenance. There is a strong argument that a greater exposure to making processes, and a 

clearer articulation of making-as-thinking, can challenge the material habits of the 

industrialised global north and west. 

The research draws on sources from anthropology, philosophy and sociology, as well as craft 

and design theory and practice, and, in parallel with a creative practice inquiry, discusses 

making-as-knowledge, and non-textual modes of articulating it. 
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Abstract 

This practice-based thesis aims to inform ways of narrating making in the advancement of 

epistemologies, ontologies and practice itself for maker-researchers and educators. With 

reference to Robin Nelson’s (2013) multi-mode practice-as-research model, the thesis 

explores the ephemeral qualities of making.  

The thesis contests an existing view that the challenge for the maker-researcher is that tacit 

knowledge should be made explicit (Friedman, 2000). The thesis gives an alternative 

proposition that to make tacit knowledge explicit is not always a gain in comprehension for 

maker-researchers, students or practitioners. It adds to the argument that non-explicit signifiers 

arising from meticulous documentation can be more (or at least equally) effective in making 

ideas and experiential knowledge communicable and tangible for maker-researchers (Ingold, 

2013; Janik, 1990; Johannessen, 1988; Nelson 2013; Polanyi, 1966).  

The increased capability to make industrial objects with more easily distributed resources and 

processes has advanced debates around narrative and process in the design research 

agenda. Making in design has resurged in the last decade (Frayling, 2011a; Newson, Suggett 

& Sudjic 2017), further refining its own epistemology in knowledge-creation, criticality, and the 

crystallisation of ideas, (Anttila 2009; Dunnigan, 2013; Harrod, 2015; Ingold, 2009, 2013, 2015; 

Kettley, 2010, 2016; Lehmann, 2012; Luscombe, 2017; Marchand, 2010a; 2010b; Nelson, 

2013; Ratto, 2011, 2016; Risatti, 2007). 

Following a literature review on making, the thesis turns to reflecting on a heuristic exploration 

involving sand casting as a practice-based methodology used by the author, and with others 

in workshops. The practice informs an ontological and epistemological debate on the 

generative value of an improvised making experience (Ingold & Hallum, 2008; Peters, 2009) 

and to what extent process has ascended outcome in the focus of making-as-research.  

The practice-as-research makes the following contributions to maker-led design: (i) tacit 

knowledge can be appropriately articulated in non-explicit modes; (ii) improvisation is a highly 

generative methodological mode of making-as-research, that ascends process over outcome; 

(iii) ephemerality is a vital quality in the ontology and epistemology of making-as-research. 
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1. INTRODUCTION 

Pouring molten aluminium heated to c.700°C into a polystyrene waste mould embedded in 

sand is a highly visceral experience. The heat, energy, smoke and steam, and time-critical 

action, give rise to a powerful tactility in which a carefully shaped mass of polystyrene 

becomes metal in a matter of seconds. A materials scientist could give a detached and rational 

explanation as to what is happening as the molten aluminium displaces the expanded 

polystyrene (EPS, which is in fact 98% air1) and then solidifies as the new object. But to a 

maker, the process might be experienced more as some kind of alchemy: the interest is in the 

magic and not the science. Of course, the magic occurs in the mind and not the matter: it is a 

metaphor for the experiential qualities that nudge and influence decisions on the part of the 

practitioner. Ingold (2012, np) uses the term “alchemy” with reference to the properties of 

materials (whereas materials scientists are interested at a molecular level) writing earlier 

“Practitioners, I contend, are wanderers, wayfarers, whose skill lies in their ability to find the 

grain of the world’s becoming and to follow its course while bending it to their evolving 

purpose” (2009, p.92). Aluminium flows and pours, a quick liquid that finds its own way into 

the gaps and voids that we set in place, before assuming static form in its solid state. The 

result is rarely foreseen. We think as we go, thinking in making, making-as-thinking.  

This is at the heart of the research in this thesis. The problem for all creative practitioners in 

framing their practice as research is to coherently articulate modes of knowing that do not 

readily translate to word form. For the purposes of academic research, Candy (2006, p.5) 

takes the view: “That we have achieved new implicit or tacit knowledge is clearly not relevant 

because, by definition it is not shared”. This thesis aims to contest such statements (for one 

thing, there are ways of sharing tacit knowledge) but also put forward the proposition that it is 

possible to bring together that which cannot be told within the making practice, with that which 

can, and deliver a sufficiently coherent hybrid visual-verbal account of it. However, there is a 

further problem in that there is no universal consensus on creative knowledge, and likely never 

will be. Both Redstrӧm (2017, p.49) and Nelson (2013, p.39) refer to a fluidity of design and 

creative knowledge, respectively, “[…] as not fixed and absolute” (Nelson, 2013, p.39) and 

assert that “[…] it is much more powerful to work with difference as a basis when coping with 

complexity and change” (Redstrӧm, 2017, p.141). Making-as-research is impossible to tie 

down to one position – making-as-thinking occurs in a pluriverse of human knowledge 

(Escobar, 2017, pp.82-88) across a multitude of cultures. In Designs for the Pluriverse (2017), 

Arturo Escobar discusses a transition from the “[…] hegemony of modernity’s one-world 

ontology to a pluriverse of socionatural configurations” (2017, p.4) with reference to diverse 

disciplinary literatures, discourses and audiences, and autonomous, collaborative, 

                                                            
1 Wide range of online sources, but see http://www.eps.co.uk/abouteps/composition.html  

http://www.eps.co.uk/abouteps/composition.html
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interdependent and multisited practices from the Global North and Global South (ibid, pp.2-

7). With respect to making-as-knowing, and design decolonisation’s advancement of different 

ways of knowing (Schultz et al, 2018, p.4; Ansari, 2018, np) - or, “[…] different kinds of 

knowledges” (Mbembe, 2015, in Campbell, 2016, p.2; emphasis added) – the word 

“pluriversal” is used as a universal’s opposite, emphasising the impossibility of a universal 

onto-epistemology for craft, design and making. 

This thesis explores epistemologies and ontologies of making-as-knowing in a hybrid field of 

design and craft practice, or what could be termed as maker-led product design (see chapter 

2.4, pp.31-35). It investigates the elemental factors in the interplay between matter and mind 

that constitute the narrative of a making process; it aims to get closer to coherently accounting 

for practice-as-research, “eliciting” new knowledge (Pedgley, 2007, p.463; cf. Mäkelä and 

Nimkulrat, 2018, p.1). To this end, the thesis contributes to practice-based methodology in 

making-as-research for design and hybrid design-craft practices. The making process used in 

the practice element of this thesis is not craft practice, but as craft is a form of making, the 

thesis draws on a number of references from this field. A making process is time-based 

knowing-in-action (Schön, 1983, p.42) upon materials, an ephemeral act. The thesis explores 

how knowledge is embodied in the doing and the done. Dormer (1997b, p.219) believes that 

most of what is important about crafts practice cannot be put into words. If this is the case, 

then how do we bring forth theory? There are obvious things which cannot be described with 

words, only ostensive definitions: for example, the question “what colour is sepia?” can only 

be answered by pointing to something that is that colour (Wittgenstein, 1994b, p.72). Theory 

is used to imagine things not yet seen (Redstrӧm, 2017, p.136). The challenge is bringing 

together that which cannot be told within the practice with that which can, and has already 

through the work of others, to get as close as possible to a coherent account of it.  

1.1 Research Aims and Questions 

This practice-based inquiry works along two lines: 1) materiality, exploring new methods in 

sand casting, which provided the ground for 2) an exploration into the narrative of making-as-

theory, or epistêmê (Parry, 2014, np). The starting point was to explore how Ingold’s (2013, 

pp.21-22) theory of morphogeneticism, or “making as a process of growth” works in practice, 

thus praxis. Ingold’s morphogenetic mode is presented through a dichotomy against 

hylomorphic making as the imposition of form on materials with an idea in mind (Ingold, 2009, 

p.91). It was interesting to note that the word inspiration (or its derivatives) – so closely 

associated with creativity – appear only six times in his 175-page, widely cited book Making: 

Anthropology, Archaeology, Art and Architecture (2013). This was an element I wanted to 

explore. The following aims and objectives were identified earlier in the inquiry to guide the 

research presented within this thesis: 
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1. To build on a theoretical and contextual framework that advances creative 

practice as knowledge generation, including an exploration of improvisational 

(Peters, 2009; Ingold & Hallum, 2008; Douglas & Nil Gulari, 2015) 

morphogenetic processes (Ingold, 2010, 2012, 2013). This entailed: 

• A material engagement through aluminium sand casting that focusses on 

experimental and improvisational process as knowledge generation; 

• Exploring processes by which artefacts can be made from found materials and 

accessible, redistributable processes. 

2. To develop a mode of practice and body of work that explores ephemerality in 

narratives of making and modes of knowing entailing multiple forms of 

documenting making. 

3. To develop modes of articulating non-verbal forms of knowledge. This 

includes developing methods to collate, map and arrange documentation in the 

construction of coherent non-verbal signifiers in a visualised taxonomy; and also 

creating and documenting aluminium sand casting processes and artefacts as 

objects of critical inquiry in the narrative of making 

4. More broadly, to advance the distribution of practice and democratisation of 

making through pedagogy and by engaging others in this process through 

participatory experimental workshops. 

As the practice-based research inquiry unfolded (cf. Redstrӧm, 2017, p.27) three more specific 

questions have emerged to form the core basis of the dialectic reflection on the practice: 

1. What is the value of improvisation as a knowledge-generating factor in making?  

2. What are the important factors in documenting the ephemeral qualities of a 
making process for the purposes of an original and meaningful research narrative?  

3. Can tacit knowledge in making be effectively articulated without being made 
textually explicit in a research context? 

Part of the investigative process has been to bring the practice into my teaching and 

scholarship activities and observe the experiences of others undertaking the processes 

developed here. My own post-graduate design students have worked with the process, and I 

have facilitated workshops at other institutions and one at a conference. This raises a fourth, 

more general question, not directly as part of the research, but in the context of the inquiry: 

4. To what extent can this knowledge advance and empower learning in design 
and making education? 

In taking the workshops to Estonia and China, fascinating cultural contrasts have emerged, 

but all have revealed a common visceral and emotive response to the sand casting process, 

described by many as empowering and even “magic”. Each question is addressed in chapter 

7 through reflection on the practice-based research discussed in chapter 6. 
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1.2 Making as Context 

The literature review is divided into two chapters. The first section, chapter 2, provides the 

contextual backdrop for the research inquiry, which, is situated in making and hybrid practices 

in craft and design. It gives an account of a growing engagement with making in the 21st 

century (Gauntlett, 2011, p.11), in both education and socio-economically, as well as the 

potential role for making in advancing transitions from existing eco-economic modes to 

preferred ones. New terms have emerged like the maker movement (Hatch, 2012; Anderson, 

2012; Newson, Suggett, & Sudjic, 2017), makerspaces (Anderson, 2011; Burke, 2014, Davee 

et al, 2015), redistributed manufacture (Wilkinson, 2013; Anderson, 2012) and the circular 

economy (Ellen MacArthur Foundation, 2016), along with the increasing use of words like craft 

and artisan as a prefix in branding, all of which lean towards downscaled production processes 

in opposition to mass modes of manufacture in a growth-led consumer economy.  Drawing on 

theoretical literature, an overview is provided of the word “craft”, along with its undulating 

status over time. Also, as a type of making, exploring how the word “craft” differs from making 

per se is important in defining modes of practice, and also clarifying hybrid practices (Zoran et 

al, 2014) that arise from working with digital fabrication. If anything, digital making has led to 

a revival in the use of more traditional “hand-guided” methods (Pye, 1968, p.26) rather than 

rendering them obsolete, as might have been expected at the start of this century.2 From this, 

new practices and programmes in design education have also emerged. Much of what comes 

out of the UK’s product design courses today are items that exploit localised manu-digi-facture 

(Norris, 2016a, p.45) – one-off or small batch items, where the designer is involved at all 

stages of the production process (Dormer, 1997a, p.7) which for this reason might 25 years 

ago have been categorised as craft.3  This overlap of design and craft, a making-led design 

practice, is the locus for the research. 

As new practices evolve, an older term, techne, “The knowledge of how to do things and make 

things” (Blackburn, 2016a, np) helps to encompass these. As product design evolves, 

combining with other disciplines, neologisms are discussed: for new making digi-techne refers 

to making that is facilitated by digital hardware and digital information, i.e. maker-led product 

design, although this is given as a frame and not a focus of the research. 

Today the internet provides unprecedented access to information on all manner of makeshift 

and improvised making methods, which feed into redistributed manufacture. That said, Kevin 

Kelly (2003, p.3), writes (in hard copy) of a tool revolution, observing:  

                                                            
2 Such was the advance of 3D CAD modelling that serious discussions were taking place in HEIs c.2000 about 
whether product design programmes would still need to use of traditional model-making workshops. In 
1997(a), Dormer (p.12) wrote, “[…] from the designer’s point of view, the craftsperson [i.e. making] has 
become expendable: computer guided machines frequently inhabit factories.” 
3 See New Designers (part 2), London, the annual showcase of UK design graduates.  
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New tools are the source of all progress. At the same time, old tools continue to 
improve, making it easier to make things. [This] book is full of tools, most of which 
are non-digital […] Digital tools are wonderful, but they obsolete within minutes 
and are not worth tracking on paper (Kelly, 2003, p.3). 

I have not used much in the way of digital tools except to access and share knowledge – the 

machinery is largely of a pre-industrial type made with modern components. Kelly’s statement 

above does not excuse this; the digital realm is the enabling web of redistributed knowledge. 

Many see making as an enabling force in responding to Latouche’s (2008) call for an end to 

infinite growth economies and other attempts to dismantle existing power structures, which in 

turn may hasten a transition to other economic modes, e.g. circular economies. Global 

poverty, environmental factors, and well-being have been key drivers of this call for change in 

the last ten years (Bebbington et al, 2011, p.12; Niedderer & Townsend, 2018b, p.4). Making 

is a form of virtuous empowerment, and there is a degree of activism towards change from 

the “ground-up” (Adamson, 2017; Ferris, 2017). It is extremely important to advance making 

as an intellectual driver of change. 

1.3 Making-as-Thinking 

The second half of the literature review, chapter 3, explores the cognitive power of making 

and examines its importance in human development. A few years ago a colleague shared this 

observation with me: “before [humankind] did maths or dealt with written language, we 

designed” (Kobine, personal communication, 2016), or in other words, made stuff. This is 

supported by Cross (1999, p.25), and Friedman elaborates:  

“As professions go, design is relatively young. The practice of design as a thing 
that people do predates professions. In fact, the practice of design – making things 
with a useful goal in mind – actually predates the human race. [...] Human beings 
were designing well before we began to walk upright or attend conferences” 
(Friedman, 2000, p.5). 

At the National Museum of Anthropology in Mexico City4 the history of humankind in Mexico 

is told largely through vast displays of carefully curated material objects. These objects were 

wrought long before the word “design”, as defined by the industrial era (Redstrӧm, 2017, p.59), 

came into use, but they are designed objects all the same, revealing how human knowledge 

has advanced over time. This has recently been the subject of a major BBC documentary 

series, Civilisations (2018), and such notions of making-as-knowledge are now commonplace 

(Ratto, 2016, p.28). The framing of knowledge in making resonates strongly with pluriversal 

modes of knowing (see above, pages 12-13). 

Thinking and making are “[…] aspects of the same process” (Gauntlett, 2011, p.4). Existing 

theoretical and practice-based perspectives on making-as-thought are explored as well as the 

forms making-as-knowledge can take (Marchand, 2010a, 2010b; Lehmann, 2012; Wilson, 

                                                            
4 Visited 15th October 2017. 
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2009; Kettley, 2010, 2016; Nimkulrat, 2007, 2012; Bolt, 2007; Illum, 2009; Niedderer & 

Townsend, 2012, 2014). Tacit, explicit and ostensively defined modes of knowledge and the 

transition of code between them are key to the inquiry (Janik, 1989; Polanyi, 1968; Ingold, 

2009, 2011, 2013; Redstrӧm, 2017; Marchand, 2010a, 2010b). Leach’s adherence to 

intellectual, spiritual, and practical – head, hand and heart (A Potter’s World, BBC, 1961; 

Wilson, 1990, p.15) – is also explored as a mode of embodied knowing and doing. The 

generative power of improvisation (Ingold & Hallum, 2008; Peters, 2009) and its relational 

importance to precedents of practice, particularly with reference to Max Lamb’s pewter casting 

(2018), is key to the discussion. The notion of critical making as both a strategy (Ratto, 2016, 

p.31) and a “symbiotic relationship” between thinking and making (Dunnigan, 2013, p.98) – 

more a critique than critical – are discussed. Dunnigan’s critique echoes Ingold’s 

morphogenetic mode, “making in anticipation of what might emerge” (Ingold, 2013, p.21-22), 

rather than “production where the thinking is complete before the production begins” 

(Dunnigan, 2013, p.98). This experimental and improvisational mode “programs” (Redstrӧm, 

2017, p.96) the research methodology. Chapter 3 ends with a look at the various signifiers of 

knowledge (as articulation), the documentation of an ephemeral making process, and how this 

leads to the articulation of a narrative.  

1.4 Methodology 

Chapter 4 gives an overview of the research methodology, and methodological choices are 

clarified in chapter 5, which gives an account of a research prelude, or what Candy refers to 

as “foundation work” (2006, p.7). These were the experiments that gave rise to the main 

research project, and mode (programme) of practice (cf. Redstrӧm, 2017, pp.83-111), and 

under-pinned the methodological processes outlined in chapter 6. In academia the idea of 

creative practice as a form of rigorous research has been unfolding since the early 1980s 

(Candy, 2006, p.4; Ravelli et al, 2013, p.396). Just over a century ago, “[…] it would have been 

unorthodox for the middle-class artist to do the labour” (Wilson, 1990, p.14)5: today, acts of 

hands-on making occur within established epistemologies in academia.  

There is consensus that scientific epistemologies are generally restrictive for those in the 

visual and performing arts and design (Redstrӧm, 2017, p.89): in these fields new 

epistemologies have had to be devised and uncovered. Terms like practice-led (Gray, 1998, 

pp.82-95) and practice-based (Gray & Malins, 2004; Crouch & Pearce, 2012) research are 

referred to across the literature, sometimes without much distinction (Candy, 2006, p.3; 

Nimkulrat, 2007, p.2; Nelson, 2013, p.10; Vones, 2017, p.9). Candy (2006, pp.1-19) offers a 

concise distinction: practice-based gains new knowledge partly by means of practice, and 

practice-led is concerned with the nature of practice (ibid, p.3). In fact, the research here is a 

                                                            
5 Dormer (1997a, p.22) refers to Samuel Johnson’s 1773 definition of craft as “a manual trade”. 
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hybrid of by and with. Nelson (2013, p.10) suggests that practice-led implies that knowledge 

follows the practice. His approach is practice-as-research, a multi-mode form of research 

consisting of a praxis in an iterative process of “doing-reflecting-reading-articulating-doing” 

(Nelson, 2013, p.32), although most practice-as-research uses multiple methodologies (Gray 

& Mallins, 2004, pp.26-32).  That is the case with this thesis. The creative practice inquiry in 

parallel with the theoretical inquiry (Redstrӧm, 2017, p.15) into the work of others has given a 

synergy of understanding that leads to new knowledge: “[…] the written component construes 

a relation of inter-dependence with the creative component; the two bounce off each other, 

both as written text and as research process” (Ravelli et al, p.408, 2013). With reference to 

the practice itself, the term practice-based is used in that the research is based in practice and 

is a key method of inquiry. However, while using the term practice-based researcher, I 

occasionally use maker-researcher as a more specific reference to the practice.  

The kernel of new knowledge may only emerge after the practice has taken place, through 

reflection and reflexivity, or “evidence might emerge beyond the practice itself” (Nelson, 2013, 

p.27). In this respect, Nelson advises that there are times when a research inquiry is more 

helpful than answering specific questions, as “questions typically imply answers and in turn 

perhaps invoke a scientific method” (Nelson, 2013, p.30). Redstrӧm refers to “creating a shift 

in perspective by evoking the temporality of theory: by considering theory as something not 

always stable and constant, but in this case unfolding, something acted as much as 

articulated, performed as much as described” (2017, p.2). There is sufficient consensus that 

in practice-as-research process is as important an outcome as the artefact. Here, a reflective 

and reflexive immersion into a heuristic (Moustakas, 1990), personal making process is 

presented that seeks to reveal new perspectives on the interplay between theory and practice 

in a new and innovative approach to an established technical process.  

Moustakas’s heuristic inquiry (1990) is a systematic form self-searching in the researchers 

own experience, and explained more fully in chapter 4.4 (pp.76-77). Moustakas (1990) 

outlines six phases (Sela-Smith, 2002, pp. 64-69): 1) Initial engagement, 2) Immersion, 3) 

Incubation, 4) Illumination, 5) Explication, and 6) Creative Synthesis, which accord with stages 

of this research (although there is some circling back) and are discussed further in chapter 4. 

There are limitations to the research: as a largely auto-ethnographic inquiry, the discussion of 

the practice is introspective, but ethnographically sharing the practice with other participants, 

and, more importantly, making new propositions with reference to the significant body of work 

already in the field brings rigour. 

1.5 Making-as-Research 

Chapter 6 gives an account of the research, an immersion into making with extensive 

documentation and self-reflection (Schӧn, 1984; Nelson, 2013). This is vital to practice-as-
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research, as “[…] the artwork [alone] cannot take account of the contexts in which it might be 

experienced” (Nelson 2013, p.36). In practice-based research the research-practitioner is 

generating data through the journey to the outcomes from the outset. However, in journeying 

along a well-trodden path (i.e. using prior knowledge and expertise) much can be missed along 

the way: there is a danger that the inquiry becomes more predictably entrenched and thus 

avenues of inquiry are overlooked. To this end, it was important to locate the practice within a 

process new to me. Inspired by Max Lamb’s (2008) pewter castings on the beach, the inquiry 

was located in aluminium sand casting processes to generate new work and ideas. Lamb’s 

work is one of many examples of pre-industrial processes combined with post-industrial 

processes that negate the need for heavy manufacturing facilities and allow user groups to 

engage with production processes directly. There are many moving-image manuals for such 

methods, easily accessed through the internet, and the technical means to enact them are 

readily available at relatively low cost to the consumer in the industrialised world. 

In using making as an exploratory and generative process, Ingold’s morphogenetic mode, “[…] 

making in anticipation of what might emerge” (2013, p.22), is essentially a form of 

improvisation (Ingold & Hallum, 2007, p.6; Peters, 2009, p.11-13), and offers more in the way 

of discovery. This is a methodological approach adopted for the main body of research, which 

has given rise to richer narratives in process and outcomes (see appendix 1, pp.8-106, and 

appendix 4). I have tested a morphogenetic mode of making with an improvisational attitude, 

and, through reflective practice, I have explored how a process and its narrative, as a tangible 

output, can ascend the artefact as outcome in its significance. 

As part of the improvisation, I have explored waste as both the situational context and the 

material (together, what McCullough might refer to as “medium”; 1998, p.193) for creative 

experiments, latterly situating this in terms of commodity chains (Adamson, 2017; Gregson et 

al, 2010). To be clear, though, while the creative inquiry might inform making within new 

modes of manufacturing that address ecological issues, the PhD project is not an inquiry into 

sustainable design. 

In a later phase of the research, I have shared the making methods with others, while 

continuing to explore my own techniques and the potential application of these to a DIY maker 

mode (cf. Gauntlett, 2011, pp.49-56). This has enabled further reflection and helped to build 

insights into documentation and testimony. It has also raised broader questions about the role 

of making in design education. 

1.6 Articulation: Making-as-Telling 

Chapter 7 gives a reflective synthesis of my own theoretical position, cross-referencing the 

work of others with my own practice. The purpose of writing is, “not to transpose the artwork 

from its own medium into that of words. […] writings assist in the evidencing of the research 
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inquiry” (Nelson, 2013, p.36). To evidence the new perspectives and insights, the self-

reflective/reflexive dialogue must give resonance to the wider context of the praxis (Nelson, 

2013, p.11). Similarly, Cross (1999, p.30) refers to writing as an “intelligence amplifier”. I take 

the view that this does not mean that all new knowledge in creative practice has to be made 

explicit: such knowledge is often held in a tacit form but can still be read, and I argue, in 

contrast to Candy (2006, p.5), to make this knowledge explicit is not necessarily a gain. 

Dormer asserts (1997b, p.219), “[…] almost nothing that is important about a craft [making] 

can be put into words and propositions” - this statement is also falsifiable, as many others 

have in fact successfully done so. But, equally, verbal articulation does not give a complete 

account (telling of) making. Tin (2012, p.4) perhaps gets closer to the issue, stating that 

making “[…] articulates meaning that can only be partly conceptualised.” Non-verbal modes 

need to be advanced. Anttila (2009, p.20) states that, “Knowledge can be transmitted through 

diverse and different channels, and weighted in different ways”, having previously said, 

“Verbal expression has gained so central a role as the medium of presenting knowledge that 

the world’s reality appears identical with the expressions generated using verbal sentences 

and formulae” (ibid, p.15). 

There is an intersection of the tacit and explicit where knowledge can still be told of (Ingold, 

2013, p.109). Among the ways in which tacit knowledge is told of is through analogy and 

metaphor. Jazz musician Haftor Medbøe (personal communication, 2018) says his music, 

although an auditory experience, has a materiality, describing it three-dimensionally as having 

“form” and “shape” (cf. Redstrӧm, 2017, pp.55-58) – we refer to music in terms of “pieces”. 

These terms are not explicit: we cannot quite articulate it, but essentially know what they 

mean. Musician Pete Furniss (personal communication, 2018) adds: “[this is] the rationale for 

all of our research, because we can’t pin it down. What we are doing in our research is getting 

as close as we can to an account of it.” 

To be immersed in your own making practice as a researcher is very much an auto-

ethnographic (autobiographical) activity (Reed-Danahay, 1997, p.6), and as such the account 

of that needs to be written about in the first person. To write in the third person, often the 

convention in other academic disciplines, detaches the tactility, or textility: “the tactile and 

sensuous knowledge of line and surface” (Ingold, 2009, p.92) of the process and its visceral 

qualities.  

1.7 Contribution 

Chapter 8 summarises creative practice and research and also points to a direction for the 

future. In terms of the contribution, the autonomous elements of the practice is entirely original, 

evidencing new knowledge, which has developed through reflective practice and reflexivity. 

The research will be of value to makers and maker-researchers alike in articulating non-verbal 

narratives.  
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The thesis contributes a method for constructing a research narrative as a rhizome-like map 

(Deleuze & Guattari, 1980, p.12) of thinking formed from the practice. The thesis builds on 

Deleuze and Guattari’s rhizomic narrative and Ingold’s Lines (2007), with the proposition that 

process (techne) and artefact are inseparable, giving instead the technefact.  

The thesis gives a method for constructing, or “posing” signifiers and asignifiers as tacit and 

ostensively defined modes of knowing that perform in resonance with written reflection and 

reflexivity. In response to assertions that not all can be told (Dormer, 1997b, p.219; Tin, 2012, 

p.4), I take the research as close as possible to giving an account of the “techne” (knowledge 

or understanding of practice; Blackburn, 2016a; cf. Parry, 2014, np) contributing to the 

“episteme” (theory). The research also asserts through using schema and posed images, that 

to make tacit knowledge explicit is not necessarily a gain to the overall field of knowledge.  

Through practice, it also contributes an analysis and account of improvisation (Peters, 2009; 

Hallam & Ingold, 2007; Ingold, 2011, 2013) in the contiguity (Deleuze & Guattari, 1980, p.16) 

of redesigning objects in a lineage of practice. Improvisation in making emphasises 

performance, not competence (ibid, p.12); improvisation as intrinsically relational (Peters, 

2009; p.62) is in all design (Escobar, 2017, p.xvi; Hallam & Ingold, 2007); all design is redesign 

(Latour, 2008, p.5). 

A hybrid tacit-explicit account of making arising from the research outcomes on the above 

three questions reinforces the credibility of making as an academic and intellectual pursuit that 

is evolving the 21st century. Neither product design nor craft are adequate terms to reflect the 

changing practices in making and design, and this is discussed in chapter 2.  
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2. LITERATURE & CONTEXTUAL REVIEW 1: MAKING IN CONTEXT 

This first part of the literature review contextually situates the research in a hybrid field of 

designer and maker practices, and discusses how making has become socially, culturally and 

economically important in the 21st century (Gauntlett, 2011). It provides a brief historical and 

socio-economic context for making, and an overview of some of the technological 

advancements that are reshaping making practices. It explores the convergence of areas of 

product design and craft (Luckman & Thomas, 2018, p.6), forming a new zone of hybrid 

practice (maker-led design), at the same time as extolling the importance of more 

contemporary craft research in reinforcing ontologies and epistemologies of making. 

2.1 Demystifying Making 

Industrialised society is defined by its objects and buildings and related technological 

infrastructures, yet so many of its user groups are oblivious to the processes used to fabricate 

them (Barber & Osgerby, 2014, p.4; Charny, 2011, p.6). Two recent exhibitions have tried to 

address the detachment of society from making processes. For the 2014 In the Making 

exhibition at London’s Design Museum, everyday objects were displayed “interrupted mid-

production” (Barber & Osgerby, 2014, p.2): 

“We have curated this exhibition to capture and reveal a moment in the 
manufacturing process, unveiling everyday objects in their unfinished state. Often 
the object is as beautiful, if not more so, than the finished product. We want to 
demystify how these objects are made, in order to convey our sense of fascination 
and value that this knowledge can bring to inspiring new design ideas” (ibid, p.2).  

Showing partly made objects, such as tennis balls, bricks, cutlery and coins (see fig. 1), in the 

unfinished state reveals new insights for both designers and users.  

   

Fig. 1 (L): Tennis balls; and (R) bricks “paused” mid-production. In the Making, Design Museum, London, 2014 

The 2011 Power of Making exhibition at the V&A London, in collaboration with the Crafts 

Council, also celebrated making processes. That such work has been displayed in two world-

class design museums highlights the importance of making in our material culture. It advances 
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an understanding of everyday objects and brings the audience closer to appreciating the 

resources required to assemble the manufactured world.  

The V&A was originally set up as “The Museum of Manufactures” (Miller, 2011, p.15) in 1852, 

with the purpose of connecting people to the “wonders” of our new manufacturing systems 

and celebrating our “workshop of the world”. Yet Frayling refers to the “[…] deskilling 

tendencies of the mid-Victorian age” (2011a, p.84), and how industrial production, so abhorred 

by William Morris (Sudjic, 2009, p.23) and his followers in the Art and Crafts movement, 

divided maker and material. In his introduction to Power of Making, the book accompanying 

the 2011 V&A exhibition, Daniel Charny writes: 

“[…] fewer and fewer people know how to make the things they use, need or want; 
or even how these things are made. This is one of the unfortunate legacies of the 
industrial revolution […] The distance between user and maker is growing, and 
with it knowledge, understanding and appreciation are diminishing” (2011, p.6). 

This is also the view of Jacob (2015, np) who believes that those removed from manufacturing 

include many designers. The inaugural exhibition for the new Design Museum following its 

2017 move to Kensington was called Designer Maker User. The show had on display some 

of the exhibits from In the Making, but the opening of the accompanying book quotes Terrance 

Conran: “[…] until a designer knows how to make something, they cannot truly be said to have 

designed it” (Newson, Suggett & Sudjic, 2017, p.6). This is a view frequently echoed by 

Apple’s Jonathan Ive (Winston, 2014). 

There is a more widespread lament on the decline of the traditional crafts and the status of 

their place in education (Stowe, 2009, p.322). Matthew Crawford, writing about the gradual 

decline of shop class in US schools (what was referred to as woodwork or metalwork in the 

UK, now design and technology),6 says: “A decline in tool use would seem to betoken a shift 

on our relationship to our own stuff” (Crawford, 2009, p.2). Sennett tells us that Plato in his 

day worried that the status of makers had slipped (2009, p.24), and Ingold also refers to a 

similar decline: 

“In the history of the Western world, the tactile and sensuous knowledge of line 
and surface that had guided practitioners through their varied and heterogeneous 
materials […] gave way to an eye for geometrical form, conceived in the abstract 
in advance of its realisation in a now homogenised material medium. What we 
could call the textility of making has been progressively devalued” (Ingold, 2009, 
p.92). 

Here, Ingold refers to the diverging practice of architects and stonemasons, whereby the 

architect, who once worked among the stonemasons in giving shape to stones, takes a 

detached position of giving form to ideas “conceived in the intellect, independently and in 

advance of the work of construction” (ibid, p.93). The architect, who was once a master 

                                                            
6 Crawford’s book was first published in the USA as Shop Class as Soulcraft: An Inquiry into the Value of Work. 
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craftsman, assumed a primacy over the mason, whose operational principals are “debased as 

mere craft” (ibid, p.93). 

This hierarchal differentiation is echoed by Rodriguez & Pelayo (2017) who identify the 

characteristics of tailoring in Colombia which essentially show it to be a design process. 

However, because tailoring is a vocation taught outside of the academy, to view it as design:  

“[…] defies the professional hierarchy that locates designers above artisans, 
because artisans reveal an effort to study and refine their knowledge. However, 
tailors consider themselves outside the design professional field because of their 
lack of certified education. Their statements unveil lack of acknowledgement for 
their work and expertise in their craft” (Rodriguez & Pelayo, 2017, p.461). 

Taylor and Townsend (2014, p.159), citing Eckert (2001), refer to a palpable tension in 

knitwear between designer and technician arising from “differences in cognitive styles and 

backgrounds”. As in the industrial age, when the status of craftsmanship was again 

undermined, the connection with the tangible is potentially undermined in the digital device 

age: “[…] simulation can be a poor substitute for tactile experience” (Sennett, 2009, p.43). 

That is not to say that digital technology is a threat to making: if anything, it has been a catalyst, 

as will be discussed. However, the disconnection with making that concerns Charny and 

others goes hand-in-hand with society’s disconnection with materials and waste.  

2.2 New Economies of Making 

At a symposium at Glasgow’s MakLab in 2013, Making the Circular Economy,7 I was struck 

by a term used by Chris Wilkinson of the Manufacturing Institute: “the repatriation of 

manufacture”. Here, Wilkinson refers to redistributed, localised manufacturing arising from 

new digital fabrication that might counter the UK’s reliance on other countries such as China 

for manufacturing (cf. Harrod, 2015a, p.20). Since the 1970s, the UK’s mass manufacturing 

has increasingly been delegated to other countries with lower costs, particularly in human 

resources (Cohen, 2009, pp.37-47). This often comes with poor working conditions, which 

have been widely reported in the media and the subject of numerous books (e.g. Klein, 2001).8 

Low-cost overseas manufacture has enabled those in economically developed countries to 

buy consumer goods (electronics, furniture, clothing, etc.) at such low prices that when they 

break or wear out it is cheaper to replace them than repair them. This has extended a practice 

of planned obsolescence where products are purposely designed to expire prematurely to 

make us buy new ones (Latouche, 2009, p.17; Calkins, 1932, cited in Sudjic, 2009, p.14; 

Packard, 1960, pp.57-79) which in turn has created a kind of epidemic of material obesity. 9 

                                                            
7 Weds 13 Feb 2013. https://www.ads.org.uk/making-the-circular-economy/  
8 I have in fact seen it for myself: working as a furniture designer in the 1990s I was required to visit a factory in 
south east China that made cheap iron and steel garden furniture. The production line had yet to be automated, 
and men and women laboured for 12 hours a day without the most basic safety equipment. 
9 See also the films The Lightbulb Conspiracy (2011); and the Man in the White Suit (1951); and BBC 2’s The 
Men Who Made Us Spend (2014). 

https://www.ads.org.uk/making-the-circular-economy/
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The environmental challenges created by our over-consumption are well documented – the 

planet can neither infinitely provide the raw materials and energy sources required to sate 

consumer appetite, nor safely excrete the harmful pollutants and waste arising at every stage 

of a product’s lifecycle. These global and environmental factors provide a contextual backdrop 

for making in the 21st century.  

In Three Lectures on Post-industrial Society (2009), Daniel Cohen describes the shifting 

models of capitalism from the end of the 19th century to the start of 21st century. Cohen opens 

by telling us that industrial society used to be centred on the firm, an interdependent 

community of workers, engineers and managers (ibid, p.1). Communities populated with 

people defined by their role in the making of things were once commonplace:  machinists, 

pattern-makers, tools cutters, welders, surface finishers to name but a few. This became 

fragmented in the 1980s following the deregulation of the financial markets by the Thatcher 

and Reagan administrations in the UK and USA respectively, along with the privatisation of 

state-owned industries. Much mass manufacturing moved offshore, with any remaining 

technically skilled workers becoming external contractors, and designers and engineers 

operating from “research bureaus” (ibid, p.87), i.e. consultancies. Managers were given share 

options and started working in the interests of shareholders, with the client becoming the “real 

order giver, more so than the boss himself” (ibid, p.5). An immaterial service industry grew in 

which activities such as branding and advertising are much more profitable than the actual 

fabrication of the goods themselves (ibid, p.7). Among the challenges for emerging countries, 

Cohen tells us, will be how to gain their own share of immaterial production by becoming 

producers of concepts rather than things (ibid, p.50).10 Today, advertising feeds an economic 

system of endless, infinite growth, which is incompatible with a planet of finite resources. In 

Farewell to Growth (2009), Serge Latouche identifies the three factors that have driven our 

growing consumption – [planned] obsolescence, advertising and credit (ibid, p.17). Latouche 

is scathing of advertising: “[…] an essential element in the vicious and suicidal circle of 

exponential growth. It is now the second biggest budget in the world, after arms, and is 

incredibly greedy” (ibid, p.17). Latouche argues for “de-growth”, a slowing down of economic 

activity by changing the paradigm. Latouche acknowledges that to simply contract the 

                                                            
10 On the other hand, to lament the decline in UK manufacture and the roles within it is at odds with notions of 
the deskilling effect of mass-manufacturing (Frayling, 2011a, p.84). Wilson (1990, p.13) thinks, to the contrary, 
that, far from deskilling, industrialisation has brought different skills, which are themselves threatened. No-one 
is under any illusion that factory work is a delightful or glorious endeavour: it was, and still is, dangerous and 
monotonous, especially in the east. However, monotonous making tasks in the west are being replaced with 
soulless warehouse or call centre tasks in a vacuous service economy. Alongside this, there is a shortage of 
school leavers entering making trades: Scottish distillers are struggling to recruit to four-year cooper 
apprenticeships for the highly skilled job of making and assembling barrels, where job satisfaction is reportedly 
greater. It is more economically viable and much more practical to have barrels made locally than offshore. 
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economy could plunge society into disarray (ibid, p.8), but also recognises a reluctance for 

anyone to take the first step towards a new system (ibid, p.22).11 

With reference to “repatriated manufacture” (Wilkinson, 2013, np), it is important to remember 

that approximately 90% of what is consumed in the UK is imported (Siegle, 2014, np). Great 

resource – energy, materials, transport and human labour – however cheap (cf. Moore, 2014, 

np), is invested in delivering from overseas items not essential to our lives – in many cases 

detrimental – some of which may only be in our possession for minutes, even seconds, before 

being discarded, perhaps responsibly (notwithstanding the irresponsibility of the original 

purchase), or not. To counter this requires a global shift from the prevailing growth-led 

economy to one which is restorative and less wasteful. 

The circular economy proposes an alternative to a growth-led economy, with redistributed 

(re)manufacture as a fundamental part of it. The Ellen MacArthur Foundation does much to 

promote the circular economy, the eponymous yachtswoman having experienced for herself 

the practicalities of self-sufficiency that months alone on a small boat entail, and how few 

possessions are really necessary in life (MacArthur, 2010, pp.260-261).  

Put simply, a circular economy is a restorative system. Unlike the current linear system – take, 

make, dispose – a circular economy is a closed-loop system (Laevers et al, 2015, np) that 

reduces and re-uses waste, and renews, restores and replenishes resources, while advancing 

social well-being (The Ellen MacArthur Foundation, 2018). The idea of a restorative or “cradle-

to-cradle” (Braungart & McDonough, 2002, p.27)12 system is not new, but it has gained traction 

in recent years with the realisation that existing economic systems and industrial behaviours 

need to change. While all this sounds very sensible, we are still entrenched in a system of 

infinite growth.13 Realistically, a shift will take decades: Allwood and Cullen (2014, p.66) tell 

us that total demand for steel and aluminium is likely to grow by 1.7 and 2.5 times respectively 

by 2050: “The circular economy is obviously a long way ahead of us yet” (ibid, p.65). The 

mining of iron ore and its transformation to useable steel forms (tube, rod, bar, sheet, etc) is 

an immensely energy- and resource-intensive process, often for objects that quickly go to 

landfill.14 Questions arise around the value of waste materials, and the act of reclaiming them: 

landfill sites are already being mined (Webb, 2010). Cullen and Allwood (2014, p.65) cite 

Robert Ayres in suggesting that the practical maximum for recycling rates might be around 

                                                            
11 This is demonstrated further by Earth Overshoot Day, which comes earlier each year. In 2017, its website 
stated that: “By August 2, we will have used more from nature than our planet can renew in the whole year.”  
12 See also industrial symbiosis: http://www.wrap.org.uk/content/what-industrial-symbiosis  
13 This is mentioned in a 2013 episode of Radio 4’s Costing the Earth, The End of Plastic, where presenter Tom 
Heap interviews Cambridge materials scientist Julian Allwood on the viability of bio-plastics for replacing an 
oil-based plastics industry. Weighing this up, after some discussion, Allwood concludes quite simply “[…] using 
less is the answer.” 
14 There are exceptions: In Bangladesh, 90% of steel comes from their ship-breaking industry (Gregson et al, 
2010, p.846). 

http://www.wrap.org.uk/content/what-industrial-symbiosis
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90%: any existing supply will always need to be topped up with at least 10% virgin material if 

demand remains constant, meaning minerals will always need to be mined. An extraordinary 

shift in consumer-driven western behaviours is required: “It has been calculated that the 

western lifestyle must dematerialize its consumption by a magnitude of 10” (Stebbing, 2016, 

p.26; see also Radermacher, 2016, p.208; Reller & Dießenbacher, 2016, pp.154-166).15 This 

calls into question whether rationing needs to be introduced. There is a precedent for this is 

the UK in World War II,16 but more recently, Mayer Hillman of the Policy Studies Institute, 

London, has presented proposals for carbon rationing (Hillman, 2005, np, 2011, p.32) 

Circular economies work at a local level, and as interconnected systems, they can have a 

global impact. Repatriated or redistributed (re)manufacture could be an integral part of the 

technical infrastructure for implementing the circular economy. The dispersed locally 

operational but globally connected networks of accessible maker hubs and workshops could 

provide a starting template for this infrastructure.  

The symposium Making the Circular Economy (2013) emphasised that this could be a maker-

led transition into a new economy. The rise of maker-spaces with an array of hardware 

controlled by increasingly accessible software has begun a new dialogue on making, how to 

make, and why to make. However, maker networks are still very delicate eco-systems. They 

are often not-for-profit social enterprises that operate on precarious business terms, as 

illustrated by the closure of the MakLab in 2017 due to lack of public funding.  

Corbin et al (2017) of the Institute for Making in London believe that a greater knowledge of 

the properties and provenance of materials will advance the transition to a circular economy. 

They decry the paucity of technical data and ineffectiveness of standardised mandatory data 

sheets with information often entered as “not available” which they say hinders our ability to 

claim for truly neutral environmental and sustainable credentials. Fogo Island Inn in 

Newfoundland, Canada, is a social enterprise that embraces local crafts and design. They 

have taken an innovative approach to craft retailing with the introduction of an “economic 

nutrition label” (Corbin et al, 2017, np). Along the lines of a food nutrition label, the economic 

nutrition label (fig. 2) tells you exactly where your money is going – their website says “The 

                                                            
15 I also put these questions to philosopher and writer on climate change James Garvey (2015), who pointed out 
that to ask how much metal we have is an empirical question, but the crux of this is the term “need”. He says: 
“Most in the west will tell you they ‘totally’ need the latest i-phone and they're willing to countenance child 
labour to get it so they can do nothing more earth shattering than make sarcastic comments on blogs. They need 
a new car, they need high speed broadband and a massive flat screen television so they can watch Strictly Come 
Dancing – they can't live without it, etc.  By the status quo conception of need and comfort, no way do we have 
anything near enough.  Mining asteroids looks like a good plan to idiots in the grip of this kind of need. But it's 
also true we have needed, and gotten on perfectly happily, without any of this crap.  So on another conception 
of need, we've got plenty to go around” (Garvey, 2014, edited from original e-mail correspondence 17.08.15). 
16 The Saucepans for Spitfires campaign has parallels with my own research inquiry, albeit mine operates on a 
tiny scale and with a lesser degree of urgency. 
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information provided by our economic nutrition labels shows how your purchase impacts the 

local and global economy by detailing how the money you spend is distributed.” 17 

   

Fig. 2: Economic Nutrition Label (L) for the Puppy Table range (R),18 Fogo Island Inn  

 
There is a strong argument for manufacturing goods locally. Repatriating processes from, say, 

China would certainly lead to price increases, not least in labour,19 but cost is not just 

monetary: there are social and environmental costs, too (cf. Cohen, 2009; Adamson, 2017; 

Corbin et al, 2017). The repatriation of manufacture would stimulate local economies as well 

as make us question the necessity of a purchase:20 essential items would be prioritised over 

nonessential. Transportation costs could be reduced (less fuel, less secondary packaging, 

fewer cargo ships),21 but, crucially for a circular economy, the products and by-products could 

be more effectively retrieved and returned to the production cycle at the end of their 

usefulness. However, the transition to a circular economy is more likely to emerge from a 

                                                            
17 See http://www.fogoislandinn.ca/between/economic-nutrition  
18 For the full range see https://fogoislandshop.ca/collections/furniture  
19 Claire Twomey’s ceramic installation Made in China (2017) poignantly illustrates this. Twomey produced 80 
vases which at first glance were identical. However, 79 were manufactured in China, using decals (pre-printed 
transfers) to apply the pattern, and one vase was manufactured by Royal Crown Derby in Stoke-on-Trent with 
the pattern applied using 18carat gold leaf. It should be noted that the processes in both the UK and China 
required highly skilled workers, but the cost of the one UK made vase was equivalent to the other 79 put 
together – an “asymmetry of geographies” (Adamson, 2017, np). 
20 Note that some forms of mass manufacturing are more efficient in both financial and ecological terms. Tesla 
manufactures cars on a mass-production line of robotic machines that can easily be given different instructions 
to make vehicles with a customised specification (Newson, Suggett & Sudjic, 2017, p.111). 
21 The Daily Mail reported in 2009 that just 16 of the super-ships “[…] that keep the West in everything from 
Christmas gifts to computers [and] pump out killer chemicals linked to thousands of deaths because of the 
filthy fuel they use” can produce as much sulphur pollution as all the world’s cars (Pearce, 2009, np). 

http://www.fogoislandinn.ca/between/economic-nutrition
https://fogoislandshop.ca/collections/furniture
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network of disruptive maker activists, than be driven by the governments of industrialised 

countries in the global North.22 

In the opening keynote speech of the 2017 Making Futures Conference, curator and writer 

Glenn Adamson described how makers are perceptibly influencing an economic paradigm 

shift (Adamson, 2017). Whereas governments enact and implement policies from the top down 

- often at the behest of corporate influence (Miller, 1997, p.12) – artists, makers and designers 

are making small, yet collective, influential transformations from the ground up (Adamson, 

2017; Ferris 2017). Adamson describes a complexity of issues, which need to be dealt with 

collectively at a minute and highly focussed level of detail. The problem is, he says, that 

societies instead turn to “the strong guy to sort out the big problems” (Adamson, 2017, np) – 

with an obvious jibe at the USA – and the day-to-day micro-problems are thus ignored. 

Following on from Adamson, Bastian Lange (2017) talked of maker-spaces (specifically in 

Berlin) as representing a form of transformation design for social innovation and a 

collaborative, production-based, peer network. Although qualifying his assertions as stemming 

from a degree of “optimism”, Lange used terms like “micro-productivity” and “post-growth 

humanised capitalism” in describing an economic model, but also referred to maker-spaces 

as “education interfaces” and “social arenas that generate knowledge” in describing the social 

capital (Lange, 2017, np). Others echo this: Doyle (2016, p.11) talks of the diversification and 

democratisation of 3D printing through Open Source, and refers to Adrian Bower’s Rep Rap 

3D printer as one that will “bring down capitalism”. And it is, indeed, with a degree of naïve 

optimism that we look to enacting the paradigm shift to a circular economy, in opposition to 

the powerful institutions that hold infinite growth in place. Jacob sums this up neatly: “Maker 

culture is – or should be – an attempt to wrestle with questions about the nature of labor, the 

status of objects, and meaning of design in the 21st century” (2015, np).  

Furthermore, there are other challenges: ownership is located in terms of intellectual property 

(Pengelly, 2017) while copyright’s antithesis as copyleft arises from the idea-sharing culture 

of the maker movement. Peter Frase (2016, pp.69-90) discusses how corporations will seek 

to control the distribution of ideas. This is already happening: for example, the craft beer 

movement, an economy of micro-manufacture, has been highly disruptive to the brewing 

industry to such an extent that big breweries are now predatorily buying out micro-breweries, 

either completely or partially, or launching their own products misleadingly prefixed with the 

word craft (see below). Karl Marx believed that those who control the means of production 

control political power (Newson, Suggett, & Sudjic, 2017, p.105). 

                                                            
22 Miller (1997, p.12) argues that governments of industrialised societies essentially manage economic needs 
above all else (cf. Chomsky, 2011; cf. Rifkin 2011; cf. Curtis, 2015; cf. Stebbing, 2016). Rifkin (2011, p.34) adds, 
“the economy is always a confidence game”. 



30 
 

 

Ian Lambert, PhD Design  The University of Edinburgh, 2019 

On this point the provenance of the things we buy, or make, is important. Naomi Klein has 

discussed poor working conditions in the Far East and parts of the developing world in several 

books (most notably No Logo, 2002), and there are well-documented debates around the 

longevity of objects. Making is an empowering force with regard to lifestyles and quality of 

working life, and can challenge our relationship with objects (Korn, 2015; Sennett, 2009; 

Crawford, 2010). Making is also an intrinsic part of the practice of design (Redstrӧm, 2017, 

p.89) and obviously craft. The socio-economic discussion above has advanced in the last 

fifteen years in conjunction with the emergence of the maker movement.  

2.3 The Undulating Status of Craft 

The canon of knowledge on thinking through doing arising from crafts research will be 

discussed more fully in the next chapter. In the absence of similar research in design, craft 

research has provided valuable insight into forming ideas on making in this thesis, and it is 

important to provide some context. This section discusses the status of what is today referred 

to as craft practices, and how this has undulated periodically from classical times (Sennett, 

2009, pp.21-24) to the middle ages (Heslop, 1997, pp.53-66) to the 1960s (Dormer, 1997a, 

pp.2-4). Adamson (2007, p.6) describes shifts from economic artisan roles in the 19th century 

to the ideological activities of the Arts and Crafts movement, then to the artist-craftsman who 

depended largely on museums and galleries in the latter half of the 20th century. Since the 

1980s, craft has been cut from the curriculum in both secondary and higher education23.  

The word craft has in recent years gained a higher level of credibility in commercial practices. 

In the early 1990s many products and lifestyle characteristics were prefixed with the word 

designer, whereas by contrast craft was a lowly word in designer circles. Today there is much 

evidence that a narrative of a product’s being handmade is a desirable quality in consumer 

culture and lifestyle. The term craft has been appropriated in branding and advertising (cf. 

Kettley, 2012, p.34), as manufacturers and retailers seek to differentiate products with a sense 

of authenticity: we can buy craft beer, artisan cheese and coffee, and bench-made shoes.24 

Leica, the manufacturer of state-of-the-art cameras for much of the 20th century, published an 

online film, The Making of the Leica M9-P (2012),25 in collaboration with accessory 

manufacturer Hermès, which celebrates the hand-making processes in a limited-edition 

camera, case and presentation box. The film, with its soundtrack of background workshop 

noise and the scraping of tools across materials, is a highly seductive piece of marketing, and 

                                                            
23 http://www.craftscouncil.org.uk/about-us/press-room/view/2011/craft-higher-education-an-
update?from=/about-us/press-room/list/2011/ 
24 http://usatoday30.usatoday.com/money/industries/food/story/2011-10-21/food-products-christened-
artisan/50896420/1 
25 http://vimeo.com/41869140 

http://usatoday30.usatoday.com/money/industries/food/story/2011-10-21/food-products-christened-artisan/50896420/1
http://usatoday30.usatoday.com/money/industries/food/story/2011-10-21/food-products-christened-artisan/50896420/1
http://vimeo.com/41869140
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just one example of how trust in quality can be instilled through revealing the making process. 

McGuirk (2011, np) describes a resurgent “craft-fetishism” that we “lust” after, adding: 

“What we have here is a post-industrial nostalgia for the pre-industrial. In a culture 
with a surfeit of branding and cheap mass-produced goods, we romanticise the 
handmade because we yearn for quality, not quantity […] What's new is the desire 
to reveal the process and not just the finished object. These are not-so-subtle 
messages reasserting the value of the handmade over the machine-made” 
(McGuirk, 2011, np). 

However, the resurgence of craft is more than a superficial marketing gloss. In 2012, the Crafts 

Council, Creative Scotland, Arts Council of Wales, and Craft Northern Ireland jointly published 

a report, Craft in the Age of Change, which illustrated the strength of craft in the creative 

economy, generating over £450m of income a year for UK practitioners (Burns et al, 2012, 

p.15). Frayling opens his 2011 book, On Craftsmanship: Towards a New Bauhaus, stating: 

“Craftsmanship has again become fashionable in high places, just as it did during 
the last few recessions. In the boom times of the early 2000s, the public talk was 
of design: now it is more of craft, a shift which mirrors the parallel move from ‘the 
creative industries’ to ‘productive industry’. Government ministers extol ‘the joy of 
technical accomplishment, the beauty of craft skills’ and stress the need for a new, 
updated Arts & Crafts movement to re-energise good old British inventiveness” 
(Frayling, 2011a, p7). 

Luckman and Thomas (2018, p.1) refer to craft’s “[…] current moment in the sun” (ibid), and 

the “[…] mobilisation of craft in current economic discourse” (ibid, p.2). This crafts resurgence 

(Bernabei & Power, 2018, p.119; Gauntlett, 2011, pp.60-64) comes in conjunction with a new 

maker movement. However, the two should not be conflated, so it is necessary to clarify the 

distinction between craft and making.  

2.4 The Words ‘Craft’ and ‘Making’ 

In recognising that the words ‘craft’ and ‘making’ both have a range of interchangeable uses 

and meanings, it is important to clarify the ongoing use of these terms throughout the thesis. 

Put simply, the word making is used to refer to an act of form giving through material 

engagement. While craft is a skilled genre of making, they are not one and the same and there 

is no claim that this research practice (see chapters 5 and 6) is craft. In the discussion of the 

research practice, there is a line of competency along which craft sits as the implementation 

of expert skill that is good (as in excellent), whereas making is used as form-giving that is good 

enough to satisfy its purpose. However, craft is a form of making, and references and citations 

from the literature on craft have been used to support arguments on making. In this respect 

the two terms can interchange, but for clarity in the contextual overview it is more helpful to 

first address them specifically. 
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2.4.1 Craft 

Writing more than 20 years ago, Peter Dormer (1997a, p.5) regarded general definitions of 

craft as being “[…] pretty hopeless”, but as a genre gives either “[…] ‘studio crafts’, covering 

everyone working with a craft medium […] Or craft means a process over which a person has 

detailed control” (ibid, p.7). Much has been published since, but Dormer’s work is still relevant. 

Definitions continue to vary, and craft remains as a discipline seemingly unable to define itself 

(Kettley, 2010, p.12). Seitamaa-Hakkarainen et al (2012, p.5) offer “skills and activities […] 

with various techniques and materials in the production of useful or decorative objects”. Kettley 

(2010, p.12) argues that craft is no longer defined as handmade goods, but has shifted to “[…] 

a form of knowledge and engagement with the world”. Furthermore, craft’s relationship with 

new technologies is leading to more complexity (Niedderer & Townsend, 2012, p.4): “With the 

possibility of mass-customisation offered by digital technologies, the opportunity for infinite 

diversity has become an everyday reality” (ibid). In terms of economics and production, 

Luckman and Thomas (2018, p.3) refer to craft today as an “ideologically loaded term, 

deployed differently by agents in particular contexts” (ibid), including that of the designer 

maker in seeking to take control of the means of production (Harrod, 2015, p.337). 

Greenhalgh, (1997, p.22), Langlands, (2017, pp.15-38) and, concisely, Norris (2017, p.28), 

offer a history of the use of the word craft, and along with Pye (1968, p.28), tell us that its use 

today with reference to types of skilled making only emerged in the last part of the 19th century. 

Adamson (2013) devotes a whole book to the use of the word craft in its modern 

understanding, arguing that industry did not emerge from the backdrop of craft; rather “[craft] 

emerged as a coherent idea, a defined terrain, only as industry’s opposite number, or ‘other’” 

(ibid, p.xiii). This is echoed by Kettley (2010, p.13) and Langlands (2017, p.33). It is interesting 

to note also, as Greenhalgh (1997, pp.22-25) explains, that the constituent parts have come 

from different beginnings. In terms of the Arts & Crafts movement the word refers as much to 

the politics of work as it does the type of work (ibid, p.25). Another constituent, the decorative 

arts, are “[…] disenfranchised art: the arts not fine. They bring two things simultaneously to 

craft: art, and the crisis of being denied the status of art” (ibid, p.26). Moving into the 20th 

century, however, as Dormer (1997a, pp.2-3), tells us, craftsmanship was central to the 

teaching of design at the Bauhaus, which gave rise to the Art Foundation course in the UK, 

although he laments the British decline in craft practice and its value on these courses from 

the 1960s onwards (ibid, p.3). In The Art and Nature of Workmanship (1968), David Pye, in 

attempting to define craft, starts by arguing that, in terms of being hand-made, very little is. He 

asks: “Done by hand as distinct from what? By tools? Some things actually can be made 

without tools, it is true, but the definition is going to be rather exclusive for it will take in baskets 

and coil pots and that’s about it” (ibid, p.25). Pye goes on to discuss the distinction between 

hand tools and power-driven tools as problematic, as all tools are shape determining factors; 

he settles on “made by hand-guided tools” as being clearer than made-by-hand, as opposed 
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to by automated processes (ibid, p.26). But throughout his book, Pye is at pains to avoid 

referring to himself as a craftsman: instead of craft and its derivatives, he uses the word 

workmanship, as a clearer definition of the word craftsmanship,26 which he finds to be 

unsatisfactory (ibid, p.20). Adamson also notes that craft transcends disciplines, “[…] it 

pertains with equal relevance in pottery and architecture” (2007, p.6), and its use is becoming 

increasingly diverse.  

2.4.2 Making 

Craft is an established subject area in art and design education, distinct from design, and 

characterised by making and materiality. But craft is also a design process (Dormer, 2017a, 

p.17), while making is intrinsic to design (Redstrӧm, 2017, p.89). Yet there is a general 

understanding that craft and design are modally different. In art and design in general, the 

word making is part of a creative process that renders ideas tangible. Redstrӧm (2017, pp.3 

& 41) regards design as being conceptually structured through making: “making is central to 

how the design process unfolds” (ibid, p.9). Lehmann (2012, p.155) states, “There is a distinct 

ontological dimension to making, as it implies the emergence of the new, of something that is 

whole, from separate, often disjunctive and opposing components”. The word making also has 

many other uses: Ratto and Boler (2014, p.1) refer to critical makings such as radio 

broadcasts, civic rituals, video productions, and community gardens. The word making is 

widely used in general parlance: we make films, friends, beds, homes, speeches; we make 

moves, attempts, and so on. Then there is the use of the word in materialisation: in 

construction and manufacture it is used more specifically to refer to the making of parts and 

wholes of commodities. There are types of manual making in industrial processes which do 

not pertain to craft, and, while of a mundane type, require specialism: when the Arts and Crafts 

movement looked to reviving and protecting disappearing skills, not all types of making were 

considered “fit for salvation”; they needed to be “morally uplifting” (Wilson, 1990, p.13). There 

are countless forms of unskilled, but perfectly serviceable, DIY making, of making through 

repair (Dant, 2010, np), and even of temporary and improvised interventions as simple as 

placing a folded beer mat under the leg of a table on an uneven floor27.  

Making, in terms of the maker movement, has emerged from the rise of digital fabrication, but 

also, Jacob argues (2015, np), as an antithesis to screen-based designing and consuming. 

Just as craft emerged in the 19th century as an “other” to industrial production (Adamson, 

2013, p.xiii), the maker movement has emerged as the “other” to a “[…] hazy zone of supply 

chains, atomized production, and global logistics” where the labourer, too, is disconnected 

from the product (Jacob 2015, np). With the maker movement, there are new hybrid artisans 

                                                            
26 My preference is for gender-neutral terminology – i.e. crafter or crafts-practitioner instead of craftsman – 
but in this instance it is clearer to apply the terms use by the cited author in 1968. 
27 See also Richard Wentworth’s photographic series Making Do and Getting By, (Denis, 2009) 
http://camberwellillustration1.blogspot.com/2009/12/richard-wentworth-making-do-and-getting.html  

http://camberwellillustration1.blogspot.com/2009/12/richard-wentworth-making-do-and-getting.html
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(Zoran et al, 2014) and hybrid design practices (Bernabei & Power, 2018, p.121; cf. Taylor & 

Townsend, 2014, pp.163-166; cf. Jönsson, 2007, pp. 240-248) combining digital fabrication 

and craft in redistributed manufacturing networks. There is a convergence in process or 

“digitally mediated” making (Orton-Johnson, 2014, p.149) with “a hybrid interaction paradigm 

where human and machine work in synergy” (Zoran et al, 2014, p.15).  The word artisan 

conjures up pre-industrial images of people at work with hand tools. Convergent practices 

have given rise to more customised forms of design that circumvent the need for extensive 

investment in mass-production tooling. At the same time, there is increasing mobility across 

and into disciplines that used to be the preserve of so called specialists. Newson, Suggett and 

Sudjic, touch on this and suggest that “New Digital Manufacturing methods coupled with online 

marketplaces may make [mass-production] factories redundant” (2017, p.105). Furthermore, 

there are forms of mass manufacture, or at least lean production, which are arguably more 

efficient, in practical, economic and environmental terms: for example, “A 3D printer consumes 

about 50 to 100 times more electrical energy than injection moulding to make an item of the 

same weight” (Arieff, 2014, np). It is also important to remember that much of what is currently 

3D printed is simply “crapjects”,28 “a portal to another consumption and waste cycle” (Smith, 

2012, np), with the most commonly 3D printed form being a scaled down bust of Darth Vader 

(Pengelly, 2017, np; see also Arieff, 2014, np).29 

Digital fabrication has opened up a zone of hybrid practice occupied by those from both 

industrial design and the crafts (Bernabei & Power, 2018, pp.119-122). In doing so, it has also 

inadvertently brought back to the fore non-digital making methods. This convergence of 

practice provides an opportunity to share knowledge and a template for working in the 

distributed (re)manufacturing network of the maker movement. 

Of course, this is by no means the first time where there have been reactionary movements 

against industrial manufacture and economies. William Morris was well known for his rejection 

of industrial production systems in the early 19th century, particularly the division of labour 

(Pye, 1968, p.28), arguing for the restoration of humanised making. However, the Arts and 

Crafts view of the past was “[…] a wild sentimentalisation of history: pre-industrial and 

industrial workers alike generally lived a brutalised life of poverty and deprivation” (Wilson, 

1990, p.13). This underlines a counter-argument against Morris: firstly, the monotonous 

laboriousness of some of the hand-making processes that he advocated, for example the use 

of heavy wooden printing blocks, repeatedly placed with care in the production of his very 

expensive wallpaper. This, secondly, raises the issue of the inaccessibly high cost of the 

resultant wares that arose from such lengthy processes, in direct contradiction to his socialist 

                                                            
28 The term “crapjects” was first coined by Scott Smith in 2012. See https://www.rca.ac.uk/more/about-
rca/our-history/college-history/sustain/research/circular-make-spaces-redistributed-manufacturing/ and 
http://www.changeist.com/changeism/2012/10/30/plastic-overdrive  
29 Other anecdotal sources say Yoda, but either way, neither is a priority in the advancement of materiality. 

https://www.rca.ac.uk/more/about-rca/our-history/college-history/sustain/research/circular-make-spaces-redistributed-manufacturing/
https://www.rca.ac.uk/more/about-rca/our-history/college-history/sustain/research/circular-make-spaces-redistributed-manufacturing/
http://www.changeist.com/changeism/2012/10/30/plastic-overdrive
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beliefs (cf. Gauntlett, 2011, p.36). Never-the-less, there are other reasons to rue the over-

shadowing of craft by industrial economies. Risatti and Glass (2010, p.52) discuss the 

anonymity of mass-production, “[…] when using handmade objects we also are having an 

encounter with another human being” (ibid).  

Today an awareness of work/life balance and lifestyle per se is slowly emerging. The 2007 

recession was followed by a plethora of books about making and new attitudes to 

manufacturing and consumption. Sociologist Richard Sennett (2008) and philosopher 

Matthew Crawford (2009) both argue, along with maker Peter Korn (2015) and archaeologist 

Alex Langlands (2017), that the activity of making (as opposed to consuming) promotes well-

being (or “well-doing”: Samadder, 2018) and enriches lives. All write about a decline in work-

based satisfaction: “[…] the average white-collar worker feels like a replaceable cog in a 

soulless machine; work has been stripped of its potential to provide meaning and fulfilment” 

(Korn, 2015, p.11). Korn’s comments echo a widely known world of quantitative metrics 

(output, efficiency and profit) over quality. This view is not new, but has become more 

prevalent as new modes of making emerge. 

2.5 Convergence: Design + Craft + Technology30 

As a teacher of product design, I have in the last ten years seen an increasing number of 

student major projects (in my own university and others) that 30 years ago, due to the scale 

and type of production, might have been categorised in the academy as craft (and certainly 

not industrial or product design).31 The emergence of digitally controlled hardware has enabled 

a type of bespoke maker-led product design, that, with no high cost tooling, is viable at a 

comparable production scale to craft (Bernabei & Power, 2018, p.120). It is now the “norm” for 

product designers, like craft practitioners, to, “[…] undertake almost the entire design process, 

from creation to fabrication using digital means” (ibid, p.119). Justin McGuirk (2011), who 

refers to a rise in design graduates making and assembling their own products, highlighted 

this seven years earlier: 

“Who else is going to make their work? The rise of the designer-maker has a lot 
to do with the fact that while design is an ever more popular career choice, the 
opportunities to work with manufacturers are not growing at the same pace (and 
in the UK are actually diminishing). Where product and furniture designers once 
aspired to get their work mass-manufactured, many have now given up on the 
idea [moving to] a humbler proposition, the designer as craftsman” (McGuirk, 
2011, np). 

Kettley (2012, p.34) refers a reliance in product advertising on “[…] the tropes of craft, 

including themes such as natural materials, artisanal scales of production (emphasizing hand 

                                                            
30 This section is re-written and updated from an early published work. See Lambert, 2015a, and appendix 3B. 
31 New Designers (ND) is the UK’s national showcase of design courses, where product, 3D and furniture design 
courses dominate in part 2.  
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made qualities or the length of time involved), high levels of workmanship, and community in 

production or consumption” (ibid).  

Equally, the crafts practitioner is as much a product designer in that they have to make 

decisions on the appearance, structure and appropriate manufacturing process (Dormer, 

1997a, p.12). In simple terms, older distinctions between craft and design centred round the 

making process. Craft, as already discussed, is a process often associated with the skilled 

production of one-off, small batch, or bespoke items where the practitioner “has detailed 

control over” all stages of the creative, technical and commercial process (Dormer, 1997a, 

p.7) – the practitioner is involved in the making process from concept to client. Product design 

is a discipline that has traditionally worked in economies of scale (i.e. mass production, lean 

production) with different specialists leading each stage of the creative, technical and 

commercial processes. The practitioner leads and facilitates the creative process with input 

from technical specialists, the marketing department and retailers, before handing over to 

production engineers who make further adjustments for optimised machine-based 

manufacture (fig. 3).  

 

Fig 3: Old view of 3D craft v. product design (I. Lambert, 2014) 

As previously mentioned, the relatively recent emergence of digitally controlled hardware has 

opened new possibilities for both craft and design practitioners (Bernabei & Power, 2018, 

p.120), where creative methods and economic models increasingly overlap (fig. 4). In this “[…] 

current bringing together of ‘design’ and ‘craft’” (Luckman & Thomas, 2018, p.6), digital tools 

enable a scalable design and localised small-scale production as a means of making a living 

(ibid). Furniture manufacturers Unto This Last have, for several years now, been using digitally 

controlled flat-bed routers to create industrially produced items on demand. Their workshop is 

integrated into their showroom in London, where the exposure of the making process is at the 

forefront of their brand identity.  
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Fig 4: 3D craft and product design converged (I. Lambert, 2014) 

The maker movement and open-source technologies have opened yet more possibilities for 

not only how we design and make things, but also how we own, repair, improvise with, and 

adapt objects. Open maker spaces usually follow an open-source ethos and enable the 

sharing of ideas and resources.32 The homepage of the All Makers Now conference (2014) 

refers to a new breed of “digital crafters” with the conference staging:   

“[…] a critical debate about a radically transformed vision of 21st century 
production. In this brave new world of Makerspaces and Fablabs anyone can be 
a digital craftpreneur, harnessing the power of digital technologies to create, co-
create, collaborate, make and sell” (All Makers Now, 2014; emphasis added). 

Perhaps, not “anyone”, but the scope of participation is widening. Harrod (2015, p.182) refers 

to a replicator economy, where “[…] every household owns a cheap 3D printer to make spare 

parts, one-offs and short runs of objects” (ibid). The ease of access to these processes and 

technologies has empowered designers to take control of not only the fabrication, but the 

distribution of their products (Bernabei & Power, 2018, p.120-12; Mortati, 2018, p.29; McGuirk, 

2011, np) and this seems to be reflected in much of the product design work on display at New 

Designers. The copyleft technology-enabled sharing ethos of the new maker spaces occupied 

by the hybrid artisan enhances collaboration (Mortati, 2018, pp.28-36) (fig. 5). 

 

Fig. 5: Additional dimension of open source technology (digital hardware) (I. Lambert, 2014) 

                                                            
32 Maker-spaces often take a copyleft approach. Indeed, at maker space The MakLab copyright was simply not 
discussed in their working spheres (Clifford, personal communication 2015).  
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Today, 3D printing (additive fabrication) and CNC cutting (reductive fabrication) are 

commonplace and widely accessible (Bernabei & Power, 2018, p.121; Harrod, 2015, pp.182-

185). This new zone of digital fabrication is gaining visitors and settlers from both the crafts 

and industrial design. For a small membership fee and after basic training, the MakLab’s 

workshops were open to all. They were much used by small and medium enterprises (SMEs), 

freelancers and students, but also empowered hobbyists and DIY designers who used their 

facilities to create design solutions in a field that was until recently the domain of art-school-

trained professionals. There is also increasing mobility across disciplines in online spaces 

(Gauntlett, 2011, pp.80-93)33 With this knowledge and resources, small-scale alternatives to 

growth-led economies are possible. The fusion of pre-industrial and post-industrial fabrication 

methods has given rise to a type of digital artisan (Zoran et al, 2014; Bernabei & Power, 2018, 

pp.119-122). However, it is too simplistic to frame digital making and hand-making – or making 

with hand-guided tools, to use Pye’s definition (1968, p.26) – as two mutually exclusive modes. 

They are very often integrated with, say, print-makers moving between the laser cutter and 

screen printing, or jewellers moving between 3D printer and mould-making. Indeed, more often 

than not digital processes are used to create other tools in the process: a 3D printed form 

burnt out of a ludo mould makes it a tool leading to a different end product. With digitally 

mediated making, product design is moving along an evolutionary tree into divergent branches 

of practice typified by different interdisciplinary modes.  

2.6 Making and Design Pedagogy  

Kevin Kelly refers to the new industrial revolution as the Maker era: “In this era the digital is 

embodied by the physical producing a hybrid of intense virtuality embedded in high-tech 

physicality, a new matrix for civilisation” (Kelly, 2013, p.3).  

Anderson (2015, p.8) describes how the desktop printer in the 1980s revolutionised 

publishing. 30 years on, the internet has transformed publishing again, but in this New 

Industrial Revolution,34 referred to by many authors (Anderson, 2011; Rifkin, 2011; Marsh, 

2013; Florida, 2010), there is an increased distribution of the capability to make things. 

Designers and makers (professionals as well as DIY-ers and amateurs)35, are able to fabricate 

objects to an industrial level of precision at small scales that are economically viable (Bernabei 

& Power, 2018, p.122), and in response to a direct need. Costly pattern-making and tool-

                                                            
33 As a counterpoint to this, there are large swathes of the internet where users participate as corporate 
commodities and “digital laborers” are exploited. For example, every Facebook “like” of a product generates 
income for a large corporation (Lacey, 2014, pp.159-160). 
34 The New Industrial Revolution (March, 2012, Anderson, 2012) is an era characterised by the digital and other 
technological advancements. Some say Third Industrial Revolution (e.g. Rifkin, 2011), whereas others say 
Fourth to include a fusion of emergent technologies across a number of disciplinary fields. 
35 Designers used to be called upon as expert form-givers with specialist knowledge of manufacturing 
processes. The point is that today anyone can make stuff. Designers today operate with much more 
interdisciplinary fluidity and have a role as the creative hub of project teams. 
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making, once the reserve of highly trained technical craftsmen, have been usurped by digital 

software and hardware. 

The convergence of craft and (product) design into a hybrid zone of practice, gives making a 

distinct locus. Whether or not making might benefit from a distinct definition as an academic 

discipline in art and design is debatable.  The word “techne” (sometimes technē or technê) 

from the Greek for skill or art (Blackburn, 2016a, np) neatly encapsulates and defines making 

in the spirit of its use in the design and fabrication of material things (Ingold, 2009, p.9236; 

Miner, 2004, pp.1-2). The Stanford Encyclopaedia of Philosophy gives “practice (the concern 

of ‘craft’ or art)” (Parry, 2014, np), where techne is presented in conjunction with episteme, 

referring to “understanding” or “body of ideas which shape the perception of knowledge” 

(Episteme, 2014; emphasis added): or pure theory (Parry, 2014, np). The Oxford English 

Dictionary (OED) defines techne as: “An art, skill, or craft; a technique, principle, or method 

by which something is achieved or created. Also: a product of this, a work of art” (Techne, 

2010). A more useful definition for academia comes from The Oxford Dictionary of Philosophy: 

“The knowledge of how to do things and make things” (Blackburn, 2016a; emphasis added). 

Later, the difference between techne and episteme become somewhat blurred, where “[…] 

the two notions of knowledge and craft flow together” (ibid, np). Techne is very rarely used in 

any non-theoretical literature, and while in its contemporary use could be revived more widely 

to underline theoretical as well as practical skill, as a disciplinary term or title in the art and 

design academy, it is unlikely to give more clarity.  

However, while areas of product design and craft are converging to form this new hybrid zone, 

product design at the same time is reconfiguring into three distinct, yet still interdependent 

zones. 

In his book Shaping Things (2005), Bruce Sterling describes several ages of technology and 

genres of products. He provides a view of the industrialised world as he saw it in 2005 made 

up of the following (ibid, pp.8-14): 

Artefacts: simple artificial objects made by hand and used by hand, created one 
at a time by rule of thumb; 

Machines: complex, precisely proportioned artefacts with many integral moving 
parts, that tap a non-human/animal power source; 

Products: widely distributed, commercially available objects, massed 
manufactured with organised labour, used by consumers; 

Gizmos: user-alterable, programmable with a brief lifespan, linked to a network 
of service providers; 

                                                            
36 Ingold (2009, p.92) refers to tekhne, from Greek antiquity, derived from Sanskrit for axe (tasha) and 
carpenter (taksan): “The carpenter is ‘one who fashions’ (Sanskrit, taksati), a shaper or maker” 
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Spime: manufactured objects which are essentially material manifestations of an 
immaterial system, beginning and ending as data. Sterling dates these back to 
2004. 

Sterling views each of the above as interconnected with humans in the realm of 

“technoculture” or the “technosocial” (ibid, pp.8-9). In separating the technoculture of artefacts 

from the technoculture of machines, he draws two lines of division. The first he calls the Line 

of No Return. The Second is the Line of Empire. He explains: 

“We know that there has been a revolution in a technoculture when that 
technoculture cannot voluntarily return to the previous technocultural condition. A 
sailor can become a farmer, but if the sailors from the Machine era of iron and 
steam return to the earlier Artefact era of wood and sail, millions will starve to 
death. The technosociety will collapse. That’s the Line of No Return. We know that 
this revolution has become the new status quo even when the fiercest proponents 
of the earlier technoculture cannot physically overwhelm and defeat the new one. 
The new technoculture’s physical advantages in shaping objects make it 
impregnable. The imperial technoculture can spew its objects and processes 
abroad at will. Those who lack the productive capacity are forced into colonial or 
defensive postures. That is the Line of Empire” (ibid, pp.9-10; original emphasis). 

Thirteen years on, Sterling’s book is still poignant: the advisory predictions seem to have 

become a reality. Technology, or our use of it, may be the cause of today’s problems, but it 

will also be the solution. However, Sterling’s Line of Empire must be challenged, and 

productive capacity evenly distributed. 

This leads into a degree of fragmented divergence of practice within product design, which is 

emerging in parallel to the convergence of craft and design practices mentioned above. 

However, it is also clear that in terms of ethos, different elements of the broad product design 

discipline are diverging towards other disciplines within a re-organised overarching discipline 

we can loosely call design things, that arise from techne. Three sub-disciplines focussing on 

making, technology and data (design-informatics) map onto Sterling’s five product genres: 

artefacts, machines, products, gizmos and spimes.  They are not silos, and share “knowledge 

of [and] how to do things and make things” (Blackburn, 2016a, np), i.e. techne. The word 

techne keeps them bound together  

Design Innovation: The success of the kinds of technological products overseen by British 

designers, Sir James Dyson and Apple’s Sir Jonathan Ive are reliant as much on how they 

look as what goes inside them. This is a genre of projects at New Designers37 where we find 

Sterling’s machines and gizmos (and some products) that exploit advanced technology, 

advanced manufacture, and advanced materials. This is where product design converges with 

engineering and technology (hence, techno-techne) and graduates show a strong grasp of 

                                                            
37 See footnote 31. 
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science and innovation, while continuing to style and shape (i.e. make) things. Some products 

are speculative, particularly in transportation, where the technology is still emerging. 

Design Informatics: This genre of practice is driven by data and product infrastructures. 

These are the interaction and informatics designers whose practice stems from an 

understanding of coding and the internet of things. Often working within realms of hacking, 

sketching and prototyping with software and hardware, and digital interconnectivity, their 

practice is still making – hence, info-techne - in that they often operate in the same network of 

maker-hubs and also facilitate remanufacture at an operational coding level. Here we can also 

use Ratto & Boler’s (2014) notion of creating data as an act of making. This is where we find 

Sterling’s spime.  

Maker-led Product Design: the types of products in this genre are often pieces of furniture 

and domestic utility items such as lighting, kitchenware and other lifestyle products. Sterling’s 

artefacts and some of the products can be found here, although the scales of production differ 

and there are hybrid modes of production. This is where product design converges with craft 

and digitally mediated making - hence digi-techne. These graduates are the maker-led product 

designers exploiting both new and old forms of manufacture, demonstrating a more tactile and 

material skillset. 

Some may rightly ask why it is even necessary to highlight separate sub-disciplines. These 

terms, if used as titles for degree programmes, would be unlikely to attract students (more so 

confound them), and I use them here only to create a map of disciplinary practice (fig. 6) on 

which travel is fluid, but it also highlights and defines a new pedagogical discipline of making 

with matter.  
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Fig. 6: Three diverging genres of product design. 
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In many respects, Sterling was ahead of his time, but with a network of maker hubs we also 

have the opportunity to overcome his Lines of Empire (2005, p.10). As he says, “The only 

sane way out of a technosociety is through it into a newer one […] That means revolutionizing 

the interplay of human and object” (Sterling, 2005, p.132; emphasis added). In locating this 

practice, making is too general a term, and it is neither craft nor product design. Digi-techne 

as a general term is specific, but unclear to a wider audience. However, it does capture the 

essence of maker-led product design where this practice-as-research is located. 

2.7 The Pluriverse  

The maker movement is quintessentially enabling and empowering, and its mobility, and more 

importantly the ideas (i.e. thinking) that are emerging from it, make it a realistic prospect for 

enhancing the productive capacity of those in the developing world. We can evidence this 

further by looking at the shifts in the teaching of design history. 30 years ago, when I was an 

undergraduate, the history of design was distinctly Anglo-European-centric and generally 

started with the industrial revolution38. The view was that designers, known in the 19th Century 

as industrial artists, worked only within manufacturing. Today, disciplines like anthropology, 

geography and sociology are more pervasive in art and design education. Our understanding 

of the word design has shifted from thinking of it as an industrial occupation to a process of 

creative problem-solving which gives rise to history (Ingold, 2015). In the last 150 years design 

has expanded rapidly beyond an industrial occupation that would operate on more superficial 

terms with objects of mass production, by “relooking”, that is, “to give a new or better ‘look’ or 

shape to something” (Latour, 2009, p.1), to one that deals with “cities, landscapes, nations, 

cultures, bodies, genes” (ibid, p.2), in which design becomes “[…] a course of action aimed at 

changing existing situations into preferred ones” (Simon, 1996, cited in Redstrӧm, 2017, p.27). 

With this broader definition, the history of design can be projected back in time to long before 

the existence of the word design, with the fact that humankind went about changing or 

improving situations through making. 

To this end, we can view design history far more holistically, and acknowledge the shaping of 

a Palaeolithic flint axehead as an act of design and therefore a stage in design history (see 

chapter 1.3, p.16). A 1990s product design student may have relished the prospect of taking 

their marker pens to sketch out a few designs for snowboarding googles, while remaining 

completely oblivious to the fact that design precedents for similar eye protection stretch back 

thousands of years, complete with distinctive branding (see fig.7). This narrative of design 

history chimes more readily with new designer-maker practices, and recognises knowledge 

outside the western industrial patriarchy. 

                                                            
38 … and ended with late modernism, tentatively looking at post-modernism. 
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Fig. 7. (L) Inuit snow goggles (caribou bone) c. 19th Century; (R) Oakley Snowboard goggles. 

Making is an intellectual pursuit that activates and exercises thought. For the last 25 years, 

practice-based researchers in design and the visual and performing arts have been 

developing epistemologies as alternatives to the dominant (and, incidentally, Anglo-European-

centric) modes of knowledge exchange and knowledge generation in the arts and sciences. 

New and emerging epistemologies bring a recognition of different ways of knowing that is 

highly relevant to design decolonisation, where much of the literature refers to a “dismantling” 

of the existing Anglo-European centric power structures. This “pluriversity” (Escobar, 2017, 

p.4) of knowledge in making challenges outdated viewpoints on the history of design, which 

in the last 60 years has prioritised a small number of countries in Europe from c.1850 (and 

including the USA from the 20th century):  

“Modernity itself emerged with Europeanism at its core, controlling discourse on 
the boundaries of normalcy and shaping what is perceived to be on the fringes of 
or outside those limits” (Mignolo 2007, 5, cited in Onafuwa, 2018, p.10). 

A world map of design history should recognise a worldwide contribution to human 

advancement through design, that predates the very existence of the word. In this regard, 

design history may be more aptly termed design anthropology, and making-as-knowledge 

advances that position. 

2.8 Remanufacture and Repair 

Thomas Thwaites (2010) famously attempted to make a toaster entirely from the raw materials 

to illustrate the complexity of even the most seemingly simple of domestic appliances39. 

Observing that a toaster costing £3.97 contained 396 parts, Thwaites attempted to make a 

mass-produced industrial product from natural materials at the beginning of the commodity 

chain – that is to say, by mining and extracting iron and copper from ore, and making his own 

bioplastic – to highlight just how difficult this is without advanced heavy manufacturing 

facilities. However, while it may not seem entirely viable for maker-led redistributed micro-

production to replace the manufacture of complex items such as fridges or televisions it can 

help with the repair adaptation of these products to extend their lives. 

                                                            
39 See http://www.thomasthwaites.com/the-toaster-project/  

http://www.thomasthwaites.com/the-toaster-project/
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Bruce Newlands (personal communication, 2015) believes that if the emergence of the maker 

movement is to have any impact, it will be in enabling more people to repair things then buy 

new ones.  Dant supports this:  

“In the twenty-first century attention has begun to turn towards the environmental 
need to conserve resources and energy, which has led to increased interest in the 
recycling of goods and materials. But the work of repair has a similar role to play 
in shifting the material culture of post-industrial societies towards a more 
sustainable mode that has not yet been realised” (2010, np).  

Bruce Newlands was one of the co-founding members of Glasgow’s MakLab.40 In April 2015, 

he explained that many of the people using the MakLab (since closed) were not just designers, 

but also hobbyists and DIY tinkerers. Supported by open source networks and chatrooms 

where enthusiasts and experts share knowledge and experience, maker-spaces provide an 

easily accessible means to repair electronic goods, from re-programming microchips to 

fabricating broken components. YouTube has proved to be a valuable instruction manual 

(Samadder et al, 2015, np), and the practice-as-research here has used how-to guides. Other 

websites, such as instructables.com, provide a vast range of DIY projects and instructions for 

fixing things and is highly enabling in an age in which hands-on making skills have declined 

(Crawford, 2010, pp.2-10).  

These ideas stretch back to before the internet age. The Whole Earth Catalogue (WEC) was 

a series of magazines in the late 1960s and early 1970s published by Stewart Brand promoting 

self-sufficiency and DIY techniques across a number of topics. Former WEC editor Kevin Kelly 

provided an updated version with his 2003 book Cool Tools: A Catalogue of Possibilities 

(2013). Like WEC, this large-format (275mm x 355mm) book has 463 pages advising on 

materials and tools, craft skills, maintenance, mechanics, clothing repair (he recommends 

using Kevlar thread for sewing on buttons, p.81), electronics, medicine, health, play, raising 

chickens, keeping bees, gardening, to name but a few. The book has earlier roots: Kelly, a 

founding editor of Wired, also founded the Whole Earth Review in the 1980s, a magazine 

which covered alternative technology and counter-cultural technology.  

Self-sufficiency and DIY skills are empowering forces against planned obsolescence: “There 

is a poetry about us all becoming homesteaders, no longer dependent on the dark satanic 

mills of anywhere for our goods” (Harrod, 2015, p.22, and p.333). A 2014 article in The 

                                                            
40 The MakLab closed in 2017 due to a lack of public funding, which might raise questions about the economic 
and entrepreneurial viability of such facilities. However, as a charity the MakLab’s mission leant more towards 
social empowerment then social-entrepreneurial development. As such, they were very ambitious and 
arguably expanded their operations across Scotland too rapidly (see: https://digit.fyi/maklab-goes-into-
administration/ accessed 18.06.18) 

https://digit.fyi/maklab-goes-into-administration/
https://digit.fyi/maklab-goes-into-administration/
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Guardian claimed that the UK’s remaking economy was worth £2.4 billion, potentially £5.6 

billion.41 Maxine Perella wrote:  

“At its crudest, remanufacturing involves rebuilding, repairing and restoring an 
end-of-life product to meet or exceed its original performance specifications [...] 
It’s considered one of the more valuable resource flow routes of the circular 
economy” (Perella, 2014, np) 

Planned obsolescence thrives in industrialised countries, where, in the age of offshore 

manufacture, if an electronic product breaks or expires the cost of a replacement is lower than 

the cost of repair. This becomes more egregious as many goods contain an increasing amount  

 
2.9 Making in the Developing World 

While self-sufficiency and D.I.Y approaches are emerging as a consumer mode, the 2013/14 

Made in Slums exhibition at the Triennale Design Museum in Milan42 demonstrates how this 

is already a reality for many in the developing world, with people fashioning an array of humble 

objects from discarded materials (see fig. 8) (cf. Harrod, 2015, pp.334-336). 

 
Fig. 8. A hacksaw exhibited in Made in Slums, Triennale, Milan (2014) 

Museum director Silvana Annicchiarico, writing in the forward to the accompanying book 

(2014), eloquently reinforces the fact that the intellectual forces shaping the future of design 

and making are not confined to western thinking: 

“We must openly acknowledge that up until yesterday our notion of design had a 

very precise and necessarily limited geopolitical and cultural place (and 

connotation.) Design was (is?) a discipline – and, at once both an idea and a 

practice – linked to the rich, white, Western world. That is to say, not only the world 

which produced the first industrial revolution, but which was also able to develop 

theories, criticism, even philosophies based on its ways and forms of industrial 

mass production. Today, this is no longer the case. Today, the vehemence of 

globalisation forces us to deal with a design that becomes a mass profession not 

only in those rich western countries who first categorised it, but also in those 

countries and in those poor places in which design takes shape unconsciously, 

                                                            
41 Maxine Perella, 21 Oct 2014 http://www.theguardian.com/sustainable-business/2014/oct/21/uk-
remanufacturing-business-model-finance?CMP=new_1194  
42 26.09.13 - 16.02.14. Visited 14.02.14 
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tied mostly to the production of anonymous objects” (Triennale Design Museum, 

2014, p.8). 

There is much to be learnt from this. Several designer-makers are producing artefacts that 

leverage value from the narrative of the making process (see chapter 3.4, pp.59-63), but with 

the Made in Slums exhibition, we have the production of ‘anonymous objects’, wrought out of 

necessity.43 This can enable us to evaluate priorities, and in each case there is an opportunity 

to assess the viability of scale. In 2002, when I travelled to Tanzania to explore design and 

consumerism in the developing world (Lambert, 2006), I saw the resourcefulness with which 

people fashioned utility objects - people sat at the roadside making kerosene lamps from 

drinks and food cans, quickly and skilfully soldered with soldering irons heated in charcoal 

fires or primus stoves (see figs. 9 & 10). This embodies a different way of knowing, much cited 

in design decolonisation literature. The volume of these lamps in the Dodoma market was 

staggering, although at the time less than 10% of homes in Tanzania had mains electricity.44 

     

Fig. 9 (L):  A maker in Dodoma uses a primus stove to heat a soldering iron for making kerosene lamps. 
Fig. 10 (R): Kerosene Lamps. (I. Lambert, 2002) 

Such examples of ingenious improvisation provide an inspiring context within which to work 

as a creative practitioner, and seductive exemplars in (re)igniting a general love of making. 

However, as Harrod (2015, p.334) points out, while this material “scavenging” embodies a 

form of creative spirit, it is in somewhat extreme conditions. Thus, these people can expect 

                                                            
43 This approach is not confined to the developing world. Pinned down in the siege of Sarajevo, people were 
forced to improvise with found objects (Goodman, 2014, pp.42-57). The V&A’s Disobedient Objects (2014-15) 
exhibition presented a series of improvised objects for protest from around the world. In Cuba, crippling trade 
embargos enforced by the US forced the transition to a self-sustaining localised economy (The Power of 
Community, 2009). Vladimir Arkhipov has published two collections of Russian (2006) and Eastern European 
(2012) ad hoc designs from an era and region where up until 1989, there were great shortages. Even in the 
British Isles, on the treeless island of Scarp, for centuries a whole community relied on the sea to provide 
driftwood as timber for building, making furniture and coffins, and as firewood. This continues for those who 
still holiday there in the summer, except now there are many more maritime objects, mostly made from 
plastic. If PVC pipes are needed to build a new irrigation system a trip to the beach is more practical than a trip 
to the DIY shop in Stornoway, a short boat ride followed by a two-hour drive away. 
44 The near absence of branding in the market and surrounding shops was also conspicuous and highlighted a 
distinction between essential and non-essential goods: soap was just soap; washing powder was just washing 
powder; buckets were buckets. 
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higher standards of living than this, and societal structures that enable self-esteem and self-

actualisation through more than just material belongings.  

“The irony is that while western consumers aspire to craftsmanship, the majority 
of the world's population lives in countries that have local craftsmen but aspire to 
industrialised products. Mass manufacturing will be essential to lifting a billion 
people out of poverty, and providing basic goods that we took for granted long 
ago” (McGuirk, 2011, np).  

 
That said, the knowledge of those makers in the Made in Slums exhibition is valuable to the 

advancement of the circular economy. It also chimes with literature on Design Decolonisation 

on advancing different ways of knowing. At the core of Design Decolonisation is a call for the 

dismantling of existing western patriarchal power structures that advantage the privileged few. 

This is highly relevant to the circular economy: such a radical economic transition requires the 

dismantling of the existing power structures and rebuilding new ones based on a pluriversal 

equality (Escobar, 2017, p.xvii and p.6). 

2.10 Conclusion to Chapter 2 

Questions are being asked of the future of design as a profession, or at least one that is 

exclusive to art school trained practitioners. Anderson (2012) believes that digital fabrication 

tools will be as widely available and empowering as desktop and subsequently online 

publishing have become. As a post-graduate student in the 1990s one of my tutors exclaimed 

that his children were being taught Photoshop at primary school – “what will become of our 

graphic design course?” he asked.45 Proficiency in the use of Adobe software alone does not 

make someone a graphic designer any more than owning a 3D printer makes someone a 

product designer (see also Arieff, 2014). But designers can no longer guard the mystique of 

their practices. 

The future of product design lies in the socio-entrepreneurial opportunities afforded by new 

digitally controlled hardware, open-source maker communities, and the “distributive power of 

the internet” (Fairs, 2011, np): “In such a [digital manufacturing] context, manufacturing may 

be presented as a network of contemporary cottage industries” (Newson, Suggett and Sudjic, 

2016, p.113). Jane Norris (2016, p.45) refers to artisanal economics and manu-digi-factured 

objects which “offers digital artisans a position from which to oppose mass manufacturing”. 

This is no different for craft practitioners today – sections of craft and design have converged 

to occupy the same modus operandi. Some of those inhabiting this genre of practice have 

been named hybrid artisans (Zoran et al, 2014), digital crafters, craftivists: I prefer (re)makers 

and (re)making – makers who make as well as remake, and who operate in re-thought, 

renewed and renewable modes of practice. There is a strong sense of citizenship within this 

community (cf. Ratto & Boler, 2014), which is not just about the making of things, but the 

                                                            
45 Van Bushell, Central St Martins College of Art & Design, 1998 
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making of data, code, entertainment, experience, place and knowledge. An open source also 

implies a more altruistic attitude, which can inspire product design graduates to design for the 

other 90% (Smith et al, 2007).46 Fairness (or the lack of it) is just one of several reasons to 

question the conventional formula for achieving prosperity through growth (Jackson, 2009, 

p.6). There is an alternative to the sphere of design which creates the products for capitalism, 

affording further opportunities for future convergences where, as Bebbington et al (2011, pp.6-

10) propose, GDP is no longer the dominant measure of success. 

This chapter has outlined a brief history of craft, and the resurgence of hand-making that has 

come with the emergence this century of widely accessible digital fabrication hardware. This 

has given rise to a community of hybrid-makers working in digital and analogue modes, within 

an easily distributed knowledge and resource base. The demystification of (re)making has led 

to the more optimistic view that a transition from linear growth-led economies to more 

restorative ones is plausible. Epistemologically, craft and its nuanced meanings amidst wider 

making practices are important in understanding the recent rise of the maker movement and 

its empowering and enabling ethos. This in turn is giving rise to changes in how design and 

its history are being taught, not only as an industrial discipline, but as an anthropological one 

that acknowledges pluriversal perspectives and contributions to the discipline. We have been 

reminded that the “fashion” (Frayling, 2011a, p.7) for making has long been the prevailing 

mode of manufacture in the non-industrialised world (McGuirk, 2011). 

Making for humans remains a mode of rigorous thought. With reference to craft, but applicable 

to wider forms of making, Adamson (2007, p.6) states: “[…] craft is not a defined practice but 

a way of thinking through practices of all kinds”. There is a considerable body of literature on 

making as thinking in the fields of philosophy, sociology and anthropology, as well as in both 

craft and design where making is an epistemology. This discussed at length in the next section 

of the literature review in chapter 3. 

  

                                                            
46 The term Design for the Other 90% came from a 2007 exhibition at the Cooper Hewitt, Smithsonian Design 
Museum focusing on design for “the poor of the world, the 90% who cannot afford many things” (Smith et al, 
2007). This term has been described as problematic by some as leaning towards a “white-saviour” complex 
(Onafuwa, 2018, pp.10-11), that seeks to emancipate while retaining control (p.11). Designing with the other 
90% might be more constructive. 
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3. LITERATURE & CONTEXTUAL REVIEW 2: MAKING-AS-KNOWING 

This chapter focuses on making-as-knowledge as a discrete section of the literature and 

contextual review. It situates the research in a canon of knowledge and theory, much of which 

is from craft. Drawing upon key theorists and practitioners, as well as conversations with 

practitioners and academics, it explores making as a knowledge-giving process. It aims to 

articulate the complex nuances and influential pulses of making processes that arise from 

articulated ideas on making, and that occur in the enacted narratives of others. Questions 

arise in navigating the complexity of the subject, and accordingly there are occasional stylistic 

shifts in the writing, from first to third person. 

Overall, the exploration of making-as-knowing in this chapter has been important in 

establishing the methodological narratives discussed later in chapters 4, 5 and 6.  

3.1 Practice-based Research  

In academia, the narrative of process in making is seen as equally important to, if not more 

important than, the outcome in the crystallisation of research inquiries into making. There is a 

wide and long-standing consensus that thinking47 occurs in the process of making, whether 

consciously or subconsciously, premeditated, responsive, intuitive or reflective. Indeed, some 

argue that the mind extends into the made (Malafouris, 2013, p.3; Clark & Chalmers, 2016, 

pp.48-64; cf. Marchand, 2010a, p.2). Extended Mind Theory posits that: “[…] the human 

organism is linked with an external entity in a two-way interaction, creating a coupled system 

that can be seen as a cognitive system in its own right” (Clark & Chalmers, 2016, p.50). 

Malafouris (2013, p.17) refers to this as Material Engagement Theory, “[…] the synergistic 

process by which out of brains, bodies and things, mind emerges.” This is discussed at greater 

length in chapter 7, but here it will suffice to say that the materialisation of our thinking (Ingold, 

2012) is key to the epistemology of making-as-knowing. 

While in UK education Science Technology Engineering and Maths (STEM) subjects are 

usually prioritised above the arts,48 in the last 30 years, there has been a considerable volume 

of published material that refers to knowledge arising from craft and design practice in 

epistemological terms49 (including: Frayling, 1994; Archer, 1995; McCullough, 1998; Gray & 

                                                            
47 Not to be confused or conflated with Design Thinking, a discrete strategy emanating from US design 
consultancy IDEO (Brown, 2009; Kelley, 2001 & 2007) and Stanford University, which has been adopted widely 
in business schools around the world as an alternative form of problem-solving and way of responding to 
opportunities with creative ideas and visualised thinking. 
48 In many institutions, including secondary schools, visual and performing arts and design are regarded as 
lower forms of academic endeavour. PhDs in creative practice have existed for little more than 30 years, 
(Ravelli et al, 2013, p.396), and epistemologies of research in art and design are still relatively new (Gray & 
Malins, 2007, p.18).  As recently as 1989, “the CNAA [Council for National Academic Awards] Art and Design 
Committee denied that creative practice might be a legitimate scholarly activity” (Nelson, 2013, p.15). 
49 The UK Research Excellence Framework’s (REF) 2014 definition of research is: “A process of investigation, 
leading to new insights, effectively shared” (HEFCE 2012, p.21-22, p.48). This has been known to be unpopular 
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Malins, 2004; Risatti, 2007; Crouch & Pearce, 2012; Barone & Eisner, 2011; Anttila, 2009; 

Lehmann, 2012; Kettley, 2010, 2016; Redstrӧm, 2017; Nimkulrat, 2007, 2010, 2013; 

Niedderer & Townsend, 2012, 2014, 2016, 2018a, 2018). Theoretical insights from 

anthropology and the social sciences, as disciplines that study humankind, have assisted in 

valorising making and creativity as thinking, in particular the work of Tim Ingold (2007, 2009, 

2011, 2014, 2013, 2015). A significant amount of knowledge in design and the visual and 

performing arts is unwritten and/or in tacit form. Part of the challenge is in articulating this with 

sensitivity (see chapter 7.3, pp.170-180): “[…] our definitions of design were never made in 

the realm of the written in the first place – designing has always been much more forcefully 

defined by ways of doing design and the design that these ways of doing produced” 

(Redstrӧm, 2017, p.42). However, creative practice is now an acknowledged mode of practice 

that “[…] when located within a research framework can reveal insights and understandings 

in ways that expand our capacities for ‘knowing’” (Gray & Burnett, 2009, p.44). 

3.2 Knowing in Craft and Making 

While this chapter draws on the work of philosophers, anthropologists and sociologists, there 

is a considerable body of literature on making-as-knowledge located in the field of craft 

research, with reference to embodied, experiential and personal knowledge. This is highly 

relevant to this research, situated as it is at an intersection of design and craft (i.e. maker-led 

product design). The Journal of Craft Research (2010 – present) and the Journal of Modern 

Craft (2008 – present), along with papers published in the proceedings of the Crafticulation 

conference (2009) and Research through Design conference (2017) provide numerous 

contemporary sources on making as thinking from a practitioner-researcher’s perspective, 

which are used throughout the thesis.  

Craft is both a noun and a verb: referring to specific objects and the profession involved in the 

making of these objects (Risatti, 2007, p. 14), implying that the narrative of making (the doing) 

is embodied in the made: “[…] the process of making is closely tied to an objects meaning” 

(ibid). Risatti argues that craft objects are tied to the physical laws of nature, drawn to materials 

that have a “willingness” to be formed and as such are subject to processes and techniques 

(ibid, p.98). To make a craft object involves knowledge of procedures and materials, which 

once mastered becomes a “Zen-like experience […] in which conscious mind itself seems 

drawn through the hands to the tips of the fingers, the farthest outposts of reach and touch. 

Stretched to the very limits of the body, mind seeps into the object of its intention, giving 

coherent form to otherwise resistant, inchoate matter” (ibid, p.102). 

Ulrich Lehmann (2012, pp.149-164) discusses the making of an object as a concept (ibid, 

p.150), and gives a concise overview of episteme and techne (see chapter 2.6, pp.38-43) with 

                                                            
with many in creative practice: it is succinct but also suggestive of a somewhat deliberate inquiry, rather than a 
reflective or morphogenetic (Ingold, 2008, 2013) inquiry. 
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reference to Plato and Aristotle (ibid, pp.150-153). Plato, we are told, regarded the ability to 

explain a technique or process as essential to craft (ibid, p.150), but such articulation is often 

elusive and the contemporary view is that knowledge can be represented in other modalities 

(Anttila, 2009, p.15). Kettley (2016, p.168) discusses an “[…] unarticulable tacit ‘gestalt’ of 

craft knowing” with reference to Polanyi (1969, discussed further in this chapter), whereby 

craft knowledge is recognisable in experience and artefact (ibid), and ontologies are 

constructed in acts of practice (ibid, p.172). Anttila (2009, p.15) refers to a “[…] non-discursive 

or downright ‘unconscious’ knowledge”. Illum (2009, pp.259-267) discusses “craftsman-like 

learning” (ibid, p.260) with reference to humankind’s “edification” of knowledge through action 

and practice. Knowledge of action can be non-verbally “presented” to others who then learn 

through doing (ibid, p.259). Learning of this kind takes place through tactile senses (ibid, 

p.260; cf. Wilson, 2007, p.176; cf. Risatti, 2007, p.108; Nimkulrat, 2010, p.64). This is highly 

relevant to learning through material engagement. Bolt (2007, pp.1-4), with reference to 

Heidegger, discusses the “agency of matter” as a contributing element in the emergence of 

art and handcraft (ibid, pp.1-2). This coupling of humans and their environment (Luscombe, 

2017, p.10) pertains to extended mind theory (Malafouris, 2013; Clark & Chalmers, 2016) 

discussed in the previous section. Marchand (2010a) tells us that knowledge making arises 

from the “indissoluble relations that exist between minds, bodies and environment” (ibid, p.2). 

While cognition is individual, the making of knowledge entails an interaction between 

practitioners and their environment, which includes “as a minimum […] artefacts, tools-to-

hand, and raw materials; space, place, and architecture; paths and boundaries; time-frames 

and temporal rhythms; light, darkness, and weather” (ibid, p.2). Marchand acknowledges that 

it would be near impossible to account for all contextual factors in knowledge making (ibid. 

p.2), but stresses the importance of striving “[…] to understand what goes on ‘inside’ us without 

losing sight of what happens ‘outside’” (ibid. p.10) 

Wilson (2009, p.175-180) discusses an historical tension between embodied artisanal 

knowledge, and a Cartesian dualism between mind and body, where making of knowledge 

became separated from the making of objects in the Academy in the 17th century (ibid, p.176; 

cf. Rodriguez & Pelayo, 2017, p.461; cf. Taylor & Townsend, 2014, p.159). This continues in 

traditionally established fields of Western research and science, which “[…] only accept 

explicated, predicative, propositional knowledge that us capable of being verbalised and 

justified” (Antilla, 2009, p.14). However, in the last 30 years, craft research has established an 

epistemology of procedural knowledge and understanding, involving all senses and hands-on 

experience (ibid, p.15), where making and thinking are entwined (Jönsson, 2009, p.34). This 

“artisanal knowledge” is gained through the senses by using the hand or “[…] a bodily 

encounter with matter” (Wilson, 2009, p.176). Stowe (2009, p.323) adds, “the idea that human 

knowledge is ‘brain based’ or ‘language based’ no longer provides an accurate view of who 

we are or how we learn”.  
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Townsend and Niedderer discuss the emotional expression and connectedness (both socially 

and materially) within craft processes (2016, pp.5-6), and how craft objects help people make 

sense of themselves (2018a, p.196). Craft objects mediate identity and engagement (ibid, 

p.195; cf. Kälviäinen, 1998; cf. Kettley, 2010, cf. p.12; Marchand, 2010b, p.107) and “[…] 

artefacts can channel social and personal expression” (Niedderer & Townsend, 2018a, p.196) 

Kettley (2016) discusses visualised thinking through diagrams and schema, as “[…] powerful 

tools for reflection and the development of critical thinking” (ibid, p.170, citing Sutton 2013, 

pp.210–29). While acknowledging such diagrams have been commonplace in design for more 

than 50 years (ibid. p.169), she points to dearth of such schematised cognition in the craft 

literature (ibid, p.170). The abundance of diagrammatic thinking in design pertains to “[…] a 

culture of scientific enquiry into practice as thought, typically organized around such terms as 

research, analysis, evaluation and development” (ibid, p.170), while its near absence from 

craft pertains to an ineffability of embodied knowledge in a heuristic inquiry (ibid, p.171). 

This is relevant to the schematic and visual representations of knowledge used in this research 

in chapter 7. Here, diagrams and visualisation are not used as they might be in design for 

making explicit the mapping of thinking in a strategic or collaborative sense, but more as 

signifiers and asignifiers of new knowledge in an experiential mode of personal inquiry in 

making, or “[with reference to Deleuze and Guattari…] an image of thought” (Holland, 2013, 

p.10). Marchand (2010b, p. 100) argues that mental representations are not restricted to a 

linguistic definitions, regarding knowledge to be “[…] any state in an organism that bears a 

relationship to the world” (ibid), adding that an expanded definition of knowledge includes 

thinking with visual imagery and motor imagery (ibid. p.101). However, Marchand (2010b, 

p.106) does not suggest that images are constructed into syntax alone, rather, they work in 

conjunction with words: “Posture, facial expression, gesture and deitic pointing regularly serve 

as scaffolding to the ideas and concepts expressed by words” (ibid, p.106). Both Kettley (2016, 

p.170) and Marchand (2010b, p.107) are clear that visualised schema are open to 

interpretation, with Marchand adding that there is a general agreement that semantically under 

specified representations require enrichment from additional information supplied by context 

(ibid). Sadokierski (2019) makes the same argument, but from another angle, pointing out that 

“[…] traditional modes of scholarly output are designed for primarily text-based reporting, 

which is often an insufficient mode for communication RtD [Research through Design] 

processes and outcomes” (ibid, p.4).  

Biggs (2002, np) asked whether knowledge in art and design was more to do with what we 

say about something or what we show about it. It is neither one nor the other, but an interplay 

between both explication and ostensive pointing (cf. Anttila, 2009, p.15; cf. Ingold, 2013, p.109; 

cf. Redström, 2017, p.61), discussed in depth in chapter 7.3.1. Here I also argue that this 

interplay can at times be strongly weighted towards the showing. Nimkulrat (2013, pp.48-49), 
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who argues that artefacts cannot stand as research without accompanying written text, also 

asserts that “[…] knowledge contribution of academic research should be explicit enough in 

the artefact produced” (ibid, p.3). 

Furthermore, Sadokierski states that the visualised documentation of practice-based research 

is vital for critical reflection (ibid, p.6), echoed strongly by Mäkelä and Nimkulrat (2018, p.1). 

Mäkelä and Latva-Somppi (2011, p.39) refer to reflective practitioners, as “[…] practising 

artists who document, reflect and contextualise our own creative processes in the field of 

craft”. In this thesis, visualised documentation of the making-as-research has given rise to 

visually signified new insights in both the artefacts and reflectively structured diagrams that 

aim to capture and embody the ephemerality of process, as is explained in depth in chapter 

7.2. (pp.156-169). 

3.3 Making as Knowledge 

The sources in the last section point to making as knowledge and making as generating 

knowledge, and there is a wide consensus that knowledge arises from doing from out with 

craft research (Schön, 1983; Charny, 2011; Frayling, 2011b; Margetts, 2011; Miller, 2011; 

Ravelli et al, 2013; Schrage, 2013; Sennett, 2009; Swann, 2002; and Ingold, 2007, 2009, 

2011, 2012, 2013, 2015). Ratto (2016, p.28) tells us that making as a reflective and cognitively 

complex process “that generates both material effects and conceptual insight” is today 

commonplace. Donald Schön’s seminal book The Reflective Practitioner (1983) is widely 

referenced - indeed, Storni (2012, p.90) refers to it as “[…] perhaps a mandatory reference” - 

and has done much to underpin the credibility of practice-based research in design and the 

visual and performing arts, giving rise to action research – reflection in and on one’s own 

practice (Swann, 2002). Schön discusses the notion of knowing by doing, describing how 

practical expertise is knowledge. This discussion came to prominence with Christopher 

Frayling’s seminal paper Research in Art & Design (1994). Here, Frayling refers to a 

19thcentury distinction between tacit and formal knowledge, but makes a case for practice as 

an amalgam of doing and thinking (1994, p.4). 

John Dunnigan’s essay Thinking (2013) refers to critical making as the “symbiotic relationship” 

between thinking and making, referring to embodied knowledge through working with your 

hands where “the very process itself opens up new possibilities for deep expansive thinking 

and the serious inquiry that stimulates discovery” (2013, p.98). Echoing Ingold (2013; see 

below), Dunnigan expands: “Critical making should also be understood as different from 

production where the thinking is complete before the fabrication begins” (2013, p.98). While 

Dunnigan stipulates a requirement for “social consciousness”, his understanding differs to that 
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of Matt Ratto50, who coined the term critical making in 2007.51 Ratto’s clearer description for 

critical making is as a combination of critical thinking and physical making (2011, p.253), but 

it is also much more than this: it is a form of engagement that is both a strategy and a 

discussion used “[…] to clear a space for a form of work embedded in the social sciences 

focussed on direct hands-on experience with technical systems” (Ratto, 2016, p.31), and very 

much a participatory co-design activity. To clarify the distinction, Dunnigan is really describing 

a criticality of making through the eyes of the lone practitioner; perhaps it would be more 

accurately referred to as a critique on making.  

In terms of research, Wagner (2006, p.57) refers to material artefacts as “objects of social 

inquiry”. Ingold (2012, np) refers to the artefact as “the materialisation of a thought”, adding 

that making is an ongoing bringing together of material flows and sensory awareness, not 

unlike weaving, where each artefact is a knot within that process, rather than an end point. 

This is how I regard my own artefacts: less as end-point outcomes, and more as integral to 

the ongoing making-as-thinking process: they are stopping points along an investigative line, 

that in themselves have generated the avenues of investigation proposed in chapter 4.  

Serendipity is occasionally referred to as a factor in creativity and the generation of new 

knowledge (cf. Pedgley, 2007, p.471), pertaining to making-as-growth, but if, as Brian Cox 

tells us, “The knowledge we have attained is often not what we have set out to achieve” (2015, 

np) it cannot, by its very definition be employed as a research method. Nelson cautions against 

overemphasising the role of serendipity, arguing that it is unhelpful to “[…] simply state that 

we don’t know what the inquiry is until the praxis is underway” (2013, p.30). The scope and 

nature of the investigation and its context should be determined before the praxis starts, but 

in many such cases the research comes to light through reflection and reflective writing. 

Friedman alludes to this: “Good research is often intuitive, based on a sense that the time is 

right for an idea. (This criterion, of course, is more easily seen in hindsight, since research 

ideas for which the time is not right tend to vanish)” (2000, p.20). 

Creative practitioners have, arguably, always followed an investigative process of one kind or 

another, whether it be technological, aesthetic or socio-cultural (Lambert & Speed, 2017). In 

creative exploration ideas can emerge and grow on the move – sometimes impulsively, 

sometimes reflectively – rather than arising from the investigation of a hypothesis in controlled 

conditions. Indeed, some scientists have, apparently, become dissatisfied with the dominance 

of positivist/reductive methods in their fields (Barrett, 2007, p.115; Cross, 2001, p.51), and are 

exploring creative and visual research methods as alternatives to empirical approaches 

(Archer, 1995; Wagner, 2006; Prosser & Loxley, 2008; Rose, 2014). Ratto (2016, p.30) cites 

Branzi and Manzini in referring to engagement between criticality and practice within design 

                                                            
50 Dunnigan does not reference or cite Ratto or Schön. 
51 See http://criticalmaking.com/matt-ratto/  

http://criticalmaking.com/matt-ratto/
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as a “third way” between the humanities and the sciences. Cross (2001, pp.49-55) refers to 

“designerly ways of knowing”, that, following Schön, deal with “messy problematic situations.”: 

“Schön proposed, instead [of a positivist doctrine] to search for ‘an epistemology 
of practice implicit in the artistic, intuitive processes which some practitioners do 
bring to situations of uncertainty, instability, uniqueness and value conflict’” (Cross, 
2001, pp.53-54). 

Schön’s notion of knowing-by-doing (1983, p.21) is reiterated by Christopher Frayling and 

Martina Margetts, both writing in Power of Making, the book which accompanied the 

eponymous exhibition at the V&A London in 2011. In his essay We Must All Turn to the Crafts, 

Frayling writes: 

“My introduction to the crafts as a form of knowledge, which differs from the usual 
modes of classroom teaching, came from reading Book III of Jean-Jacques 
Rousseau’s educational treatise Émile (1762) […] Émile is a strong polemic, cast 
in the form of a story about a boy and his tutor, against learning by rote and social 
conditioning [… and instead is] concerned with the learning of a craft, in Émile’s 
case carpentry: “if instead of making a child stick to his books, I employ him in a 
workshop, his hands work to the advantage of his intellect, he becomes a 
philosopher while he thinks he is simply becoming an artisan” (Frayling, 2011b, 
p.31). 

Richard Sennett (2008) and Matthew Crawford (2010) both argue that making is not only a 

form of philosophy, but that philosophy is rooted in making. Robert Miner expands on this in 

his book Truth in Making: Creative Knowledge in Theology and Philosophy (2004), exploring 

acts of creation in both philosophical and theological terms, and referencing numerous 

philosophers (Descartes, Hobbes, Kant, Heidegger, and Bacon among others) in discussing 

making as giving rise to human thought. Lehmann (2012, p.150) tells us that Plato spoke of 

crafts like weaving or carpentry as serving as “[…] models for structuring the acquisition of 

philosophical thought”.  

Richard Sennett, referencing philosopher Hannah Arendt as well as renaissance thinker Pico 

della Mirandola, discusses two groups of makers: animal laborans – those for which making 

is labour, and homo faber – those for which making is thinking (Sennett, 2009, p.6, p.72). 

Arendt (1958, p.136) is actually distinguishing between work and labour, in terms of “the work 

of our hands” (i.e. homo faber) and “the labour of our bodies” (i.e. animal laborans). Our hands 

“work upon” fabricating “the sheer unending variety of things whose sum total constitutes the 

human artifice” (ibid, p.136). Labour, by contrast, “ministers to the necessities of life” (ibid, 

p.80), referring to a type of work which is “slavish” (ibid, p.83). The work of the hand is part of 

the intellectual formation of knowledge in making. Margetts concludes her essay Actions Not 

Words (2013) by paraphrasing Paul Valéry: “the hand is a philosopher” (Margetts, 2011, p.43). 

Peter Korn refers to his hands being “ignorant” when he started out as a maker (Korn, 2015, 

p.9). 
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Tim Ingold’s (2009, pp.91-100; 2013, pp.21-22; 2012) hylomorphic and morphogenetic modes 

of making are presented as two opposites. In terms of hylomorphic making: 

“We are accustomed to think of making as a project. This is to start with an idea 
in mind of what we want to achieve, and with a supply of the raw material needed 
to achieve it. And it is to finish at the moment the material has taken on its intended 
form” (Ingold, 2013, p.20). 

However, Ingold’s preferred position is to think of making as a process of growth (2013, p.21). 

This is to place the maker from the outset as a participant in amongst a world of active 

materials “[…] in anticipation of what might emerge” (Ingold, 2013, p.21).  

  

Fig. 11: Tim Ingold’s parallel flows and lateral making (Ingold, 2013, p.20) 

In Ingold’s diagram (fig. 11) the two lines, he explains, are a path of movement – one 

representing consciousness “saturated as it is by light, sound and feeling” (ibid, p.20), and one 

representing a flow of materials “as they circulate, mix and meld” (ibid, p.20). When the flow 

down each of these paths is momentarily stopped, we are asked to think of the stoppage on 

the line of consciousness as an image, and the stoppage on the line of material as an object. 

Using the line drawn between these, Ingold firstly explains making as a process that shuttles 

between image and object – an idea that has been made material (ibid). Here Ingold explains 

hylomorphism – bringing matter into form, or practitioners imposing forms of the mind upon a 

material world. (ibid).  

Ingold explains that to “read making as a confluence of forces of materials […] is to regard it 

as a form generating – or morphogenetic – process” (ibid, p.21). This understanding of making 
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maps onto an exploratory, sometimes impulsive approach to creative practice and has helped 

to further endorse and validate making as knowledge-giving and thus an important research 

method within itself. Indeed, in an earlier paper, Ingold (2009, p.92) warns that the hylomorphic 

mode leads to an imbalance where: “[…] form came to be seen as imposed by an agent with 

a particular design in mind, while matter, thus rendered passive and inert, became that which 

was imposed upon.” This, Ingold (2012) tells us, can lead to assumptions about creativity as 

being innovation, when it is in fact rooted in improvisation. The morphogenetic mode is 

inherently improvised and heuristic, requiring a reflective research process. In helping us 

evaluate creative discovery in making, Ingold (2015, np) also refers to Margaret Boden, on 

creative ideas. Boden, Ingold explained, referred to ‘P’ creative ideas (where P = 

psychological) and ‘H’ creative ideas (where H = historical). “A P creative idea is one where 

others have had it, but it’s the first time you have had it. An H creative idea is one that no-one 

has had before. These [H] give rise to human history” (ibid, np). It is important for us to 

understand these two distinctions. P creative work is by no means invalid as practice-led 

research. Unknowingly or not, a practitioner may well explore previously trodden ground, but 

new insights can still emerge in the form of new perspectives. This resonates with Marcel 

Proust’s famous 1923 quote, often paraphrased through translation as: “The real voyage of 

discovery is not in seeking new landscapes but in having new eyes to see them”.  

In Making: Anthropology, Archaeology, Art and Architecture (2013), Ingold gives an in-depth 

discourse on the process of making, although some of this has appeared in earlier works 

(2008, 2011, 2012; with Hallum, 2007).52 However, there are some who challenge the extent 

of Ingold’s knowledge of making: it was put to me not long ago by a colleague at the RCA53 

that Ingold’s ideas were all very well, but Ingold is himself not a maker and thus is not writing 

from a maker’s perspective. This is perhaps unfair. For one thing, Ingold does not set out to 

identify the essence of making as a professional endeavour, but rather as a quintessential 

human endeavour. Secondly, Ingold does actually give several examples from the viewpoint 

of his own experience in making: from the humbler activities of sawing a plank of wood (2011, 

pp.51-61) or making soup (2013, p.18), to an expert activity in playing the cello (ibid, p.102; 

2016). That said, Ingold does not address specifically more emotive turns. Potter Bernard 

                                                            
52 An anthropologist, Tim Ingold has been cited and referenced widely on making in recent years. At the 
ADAPT-r Creative Research Conference: Making Research – Researching Making in Aarhus (September 2015), 
which had a mixture of paper and exhibition submissions, Federico Del Vecchio (2015) presented an exhibit 
comprising of the bibliographies of all the other papers presented at the conference. I was pleased to see so 
many familiar texts until I realised I was reading the bibliography for my own paper. However, conspicuous by 
his absence from my list was Ingold, who I had only started reading after the submission deadline and had 
been enthusiastically discussing earlier in the day. Ingold’s writings were prominent among the other 
bibliographies. Many of us, it appears, were (and still are) reading the same material to validate our creative 
practice as research. The keynote speaker exclaimed that “everyone’s talking about Tim Ingold!” He himself 
was going to reveal to us the insights of Ingold in his keynote address, not realising the extent to which Ingold’s 
ideas had permeated across the discipline. 
53 An informal conversation with Prof. Ashley Hall in 2016. Note: He may not be entirely attached to this view. 
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Leach (1960) talks of working with the head, heart and hand (i.e. intellectual, spiritual and 

practical faculties, etc; Wilson, 1990, p.15). Ingold does not provide an account for the spiritual 

nuances of making: where some may regard inspiration as a spiritual factor, Ingold would 

describe it as improvisation (2013; with Hallum, 2008, 2012).  

In Lines (2007), Ingold gives us an interesting template for exploring the temporality of making. 

The making process in itself is a line: we have lines of inquiry and timelines. It does not have 

to travel in a straight line, but making processes are sequential and thus are a line of events. 

Ingold describes paths and places as co-existing necessities: 

“To be a place, every somewhere must lie on one or several paths of movement 
to and from places elsewhere. Life is lived, I reasoned, along paths and not just 
places […] It is along paths, too, that people grow into a knowledge of the world 
around them, and describe this world in the stories they tell” (Ingold, 2007, p.3). 

In transposing process and outcome onto this notion of paths and places (Lambert & Speed, 

2017, p.106; see appendix 3D), the two outcomes are inseparable. 

This co-existence resonates strongly with Deleuze and Guattari’s rhizome (1980, pp.1-27), a 

multi-dimensional, “uncentred” assemblage of multiplicities. The rhizomes oppose and 

“expose arborescent psuedomultiplicities” (ibid, p.7) i.e. a “bundle of perceptions” rather than 

a linear top-down representation of knowledge (Humphreys, 2013, p.192), or root-trees that 

function on dichotomies (Deleuze & Guattari, 1980, p.3), or binary logic (Humphreys, 2013, 

p.195).54 For the purposes of a making process, a rhizomatic narrative is a heterogeneous 

mapping of co-existing entities arising from process and outcome, or becoming (ibid, p.193), 

with multiple entryways as opposed to a tracing: “The map has to do with performance, 

whereas the tracing always involves an alleged “competence’” (Deleuze & Guattari, 1980, 

p.12). In this sense, the notion of process and outcome are as one, but also fluid, and moving, 

always in a state of becoming, “inherently unstable or transitional” (Redstrӧm, 2017, p.82). 

This multiplicity of doing and done is key to the way in which the practice-based research in 

this thesis is framed, as will be discussed in chapter 7.2 (pp.156-169). 

3.4 Knowledge in Process 

The doing (the process) yields new knowledge and insight; more so, it would seem, than the 

done (the outcome); but focussing on process over outcome is nothing new. Tim Ingold opens 

his 2009 paper The Textility of Making with reference to Paul Klee,  

“In his notebooks, the painter Paul Klee repeatedly insisted that the processes of 
genesis and growth that give rise to forms in the world we inhabit are more 
important than the forms themselves. ‘Form is the end, death’, he wrote. ‘Form-
giving is life’” (Paul Klee, 1973, cited in Ingold, 2009, p.91) 

                                                            
54 Ingold himself references Deleuze and Guattari on this, writing about lines in Being Alive, 2011, p.14 
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Ingold goes on to describe his wish to establish a new ontology of making that “assigns 

primacy to the process of formation as against their final products” (Ingold, 2009, p.91), and 

later writes that “the path and not the place are the primary condition of being” (2011, p.12). 

This ontology is already at work, and indeed there are earlier examples. Referring to the 

Process Artists of the 1960s and 1970s in the USA, Glenn Adamson (2007, pp.58-59), quotes 

Whitney Museum curator Marcia Tucker: “this new sculpture derived its meaning ‘entirely from 

the activity of making” In the same section, Adamson goes on to describe the notion of facture, 

“[…] summarised [by] Lazslo Moholoy-Nagy: ‘the way in which something has been produced 

shows itself in the finished product’” (ibid, p.59). Such narratives of making being embodied in 

the work are taken quite literally by Robert Morris in his work Box with the Sound of Its Own 

Making (1961)55 a box made of walnut containing a tape recorder playing the sound of the 

box’s own manufacture (Adamson, 2007, p.59). Other examples of a focus on process from 

the 1960s come from the Fluxus movement, derived from Heraclitus’s doctrine of flux in which 

“all things flow and nothing stands” (Friedman, 2012, p.373, quoting Plato, 1931, p.344). Much 

conceptual art of this era used ephemeral materials with an emphasis on documentation, 

which “often led to unorthodox methods of presentation that obscured the boundaries between 

work and text” (Jenkins, 1995, p.269). Lippard (1973, p.5) uses the term “dematerialisation of 

the art object,” referring to Sol Lewitt’s premise that the idea was more important than the 

visual result (ibid), again placing the focus on process. 

Many practitioners today record their process through film, distributed online as a kind of 

accompanying commentary. Max Lamb’s (2007) hexagonal pewter table (figs. 12 and 13), 

cast in the sand on a Cornish beach, gained fame through an online video.56 This documented 

making process brings delight and adds a unique value. Indeed, Dezeen editor-in-chief 

Marcus Fairs describes it thus: 

"The making of the stool and the narrative behind it are what makes this product 
special and it could be argued that the evocative time-lapse movie Lamb filmed of 
the casting performance is a more robust cultural artefact than the stool itself […] 
For me this product represents the way the ease with which projects can be 
digitally documented plus the distributive power of the internet is changing the way 
designers work, and the way their work is perceived" (Fairs, 2012; emphasis 
added). 

                                                            
55 See https://www.youtube.com/watch?v=_nrTxgLaXTQ  
56 See http://vimeo.com/9498805 

https://www.youtube.com/watch?v=_nrTxgLaXTQ
http://vimeo.com/9498805
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Fig. 12 (L): Max Lamb at work. Fig. 13 (R). The resulting Pewter Stool cast in the sand on a Cornish beach (2008) 

Despite being a comparatively simple object, Lamb’s Pewter Stool is rich in narrative. Pewter 

is 85% tin and tin mining was once the main industry in Cornwall, so to use sand on a Cornish 

beach for the casting gives a strong geographical context. The mould can only be used once, 

making each piece unique, and the unpredictability of working on a beach means that 

imperfections, for want of a better term, become an inevitable part of each object’s charm 

(Fairs, 2012).  

The video of Lamb at work brings a delightful and informative element to what otherwise might 

be regarded as a crudely fabricated object. The making process is not only inspiring, but easily 

read. While sharing and distributing processes on the internet is commonplace today, 

widening exposure brings an additional dimension to the outcome, and increases the currency 

in process itself. The process is so engaging it becomes a kind of sales pitch for the piece, 

denoting a value. It brings us closer to making, and provides further insight and reflection to 

our material world. Lamb is not a researcher working in a conventional academic sense, but 

he is one of a growing number of professional design practitioners who take an exploratory 

approach to practice through making. That is to say, while his work and practices attract 

interest from commercial parties (so enabling him to make a living), they are not commercially 

initiated or driven. 

Studio Swine57 take a similar approach; Alex Groves (personal communication, 2016) of 

Studio Swine describes the final object as just one part of the project. They actually set out to 

make a film as the primary outcome – the planning of the design (making) project is essentially 

the storyboard.58  

                                                            
57 Studio Swine is a partnership between British artist Alex Groves and Japanese architect Azusa Murakami. See 
http://www.studioswine.com  
58 Lamb, on the other hand, referring directly to SWINE, describes his films as mere recordings (2018). 

http://www.studioswine.com/
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Fig. 14. Images from Studio Swine’s Can City 2013. Left column, seat cast in a sand mould made from the 
impression of a brick; right column, seat cast from a mould made from a palm leaf.  

They approach their practice almost as independent academic researchers (indeed SWINE is 

an acronym of Super Wide Interdisciplinary New Explorers) with deep contextual narratives 

such as in their project entitled Can City (2013, see fig. 14).59 With artefacts as the opposite 

of a commercial work, Can City uses improvised processes, found objects and material in the 

form of aluminium cans to manufacture simple aluminium furniture for the street food vendors 

of San Paulo, who also provide discarded cooking oil as fuel for their foundry. Their films 

document making, but tell the story of the process in a global/industrial/economic context. 

Their film about Henry Ford’s ill-fated rubber factory gives us a post-colonial polemic against 

the ill-considered industrial plundering of natural resources in Brazil, yet leads to the 

fabrication of delightful materials and objects in ebonite, a form of hardened rubber.60 

Markus Kayser’s Solar Sintering project (2010) has taken an entirely hybrid approach to old 

and new technologies; Kayser built and programmed his own CNC solar-sintering machine 

(fig. 15) to create glass bowls (fig. 16) from sand in the Sahara desert.61 The video of him 

using this process on location adds a contextual narrative in a similar way to Lamb’s film: it is 

the making process that brings appreciation to the artefact. Although automated, this is an 

                                                            
59 For the film of Can City see https://www.studioswine.com/work/can-city/ 
60 See http://www.studioswine.com/ebonite  
61 See http://vimeo.com/25401444 and http://www.markuskayser.com/work/solarsinter/ 

https://www.studioswine.com/work/can-city/
http://www.studioswine.com/ebonite
http://vimeo.com/25401444
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improvised apparatus for making and falls within the same sphere of Lamb and Studio Swine, 

i.e. maker-led product design. 

      

Fig. 15(L): Markus Kayser with his “Solar Sinter” machine. Fig. 16(R):  a resultant bowl (2010) 

In all three examples given above, there is something very compelling in the manner in which 

their work and processes use and harness natural resources and/or locales with making as a 

discovery process, but also in the way it is recorded and disseminated. This speaks to Ingold 

and Hallam’s framing of practice in terms of improvisation (Ingold, 2009, p.97; Hallam & Ingold, 

2008, p.3). The work of Lamb, Studio Swine, Keyser et al, are all situated in a rich contextual 

critique, all reliant on a body of technical and material knowledge.  However, for all makers, 

there is the matter of skill and, more importantly, tacit knowledge to be explored in the actual 

process of making.  

3.5 Tacit knowledge 

The structure of tacit knowledge was identified by scientist and philosopher Michael Polanyi 

throughout the 1940s, 1950s and 1960s (Polanyi, 1966).  Tacit knowledge, as opposed to 

explicit knowledge, is knowledge not easily transferable to others because it has not been 

stated in an explicit form (Foray & Lundvall, 1998, p.118). As Polanyi (1966, p.4) puts it: “I 

shall reconsider human knowledge by starting from the fact that we can know more than we 

can tell.” Ingold explains: 

“His argument was that knowledge of the sort that can be rendered formally and 
self-consciously explicit is but the tip of an iceberg compared with the immense 
reservoir of know-how that lies beneath the surface and without which nothing 
could be practicably accomplished” (Ingold, 2013, p.109). 

Tacit knowledge is embodied in skill and can be acquired through sustained physical practice 

and tactile contact. Acknowledging that design is in part a making discipline (2000, p.20), 

Friedman elaborates on this: “[…] design knowledge involves explicit knowledge and tacit 

knowledge. Disciplines are also practices, and they, too, involve explicit knowledge and tacit 
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knowledge both” (2000, p.13). Here I want to examine the nature of tacit knowledge and its 

extension to the body.62 

 

Fig. 18: A council worker paints road markings in Sheffield (I. Lambert 2016). 

Walking back to my hotel one evening during a visit to Sheffield, I passed two council 

employees painting road markings (see fig. 18). I stopped for several minutes to watch them 

at work, painting letters with seemingly effortless dexterity, using a device called a laying 

pram63 – a small metal trolley with a square receptacle holding the paint above a roller. The 

older of the two men told me he had been doing this for 25 years, but when I probed them on 

the difficulty of the task, they said, “You just do it. You don’t think about it.” Although they follow 

                                                            
62 The body is often symbolised as the hand in the context of research. The first logo used by the National 
Museum of Scotland, originally called the Industrial Museum of Scotland, was an open hand with an eye in the 
palm (see fig. 17). This denotes a degree of thought in the skilled making process.  

   
Fig. 17.   (Image: NMS Scotland) 

63 Science Focus, How do they paint white lines on roads so accurately? (22nd July 2009). 
http://www.sciencefocus.com/qa/how-do-they-paint-white-lines-roads-so-accurately 
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a specific pre-determined task within chalked guidelines, the skill is mastered through doing.64 

Indeed, the work is not unlike that of a calligrapher. This skill would surely be subject to 

personal nuance, and in hindsight I regret not thinking to ask if he could differentiate between 

the work of other road-marking painters.  

Some might say that he has performed this task so many times that it has become second 

nature, in that it he does it without thinking – or sub-consciously. However, this is a form of 

making that conforms to strict consistency, as determined by the Highway Code. If there is 

any differential nuance it is, possibly, only perceptible to those skilled at this task; otherwise, 

there is no room for deviation in the outcome. To this end the work is arguably similar to the 

standardised tasks, however skilled, that may be performed in a factory. Any advancement in 

the skill may be down to incremental empirical observations. 

Anttila (2009, p.15) discussed concept of “expanded knowledge”, closely related tacit 

knowledge and which:  […] enables the understanding of the different kinds of knowledge 

related to various esoteric – intersubjective – forms of experience”. Here, we employ a 

procedural knowledge (ibid, p.15) as a know how, or skill based on knowledge (ibid, p.16). 

Expanded knowledge includes experiential knowledge, which can only be acquired from a 

combination of mental and physical experiences such as skill and sensation: “It is knowledge 

that is tacit and known – things that we know but cannot easily explain to others” (ibid, p.16). 

Friedman asks: “How does one get to know: from experience, reason, action, a combination 

of two, or all three, or none of them?” (Friedman, 2000, p.14). Ingold takes a different view: “I 

want to argue […] that we can tell of what we know through practice and experience, precisely 

because telling is itself a modality of performance that abhors articulation and specification” 

(2013, p.109).  Citing Stern (1985), Sela-Smith (2002, p.62) adds that language can cause 

estrangement from personal experience, “where representations of things can be talked about 

and what is talked about may not be what is experienced”. Ingold is concerned with telling, 

whereas Polanyi is concerned with knowing. Writing two years earlier, Ingold (2011, pp.51-

61) describes the sawing of a plank of wood in great detail, referring to the various positions 

taken by the body, holding his head over the cut and listening to the resonance of the wood. 

Those who have also become competent at sawing a plank of wood will be familiar with every 

element of his extensive account of this rudimentary practical task. But this is understood in 

relation to experience. My father showed me as a child to hold a saw, as Ingold does, with 

index finger pointing forward, and to use the whole length of the blade (“let the saw do the 

work”) which in turn meant I had to learn to move my whole body, and so on: but the real 

learning was in doing it, repeatedly. Furthermore, there is much to cutting of a piece of timber 

by hand (guided tools), which is not consciously thought of, and cannot be specifically 

                                                            
64 Ibid: one estimate suggested that “[…]  only around 1 in 1000 people are able to master the technique”.  
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articulated when teaching someone else. I can help accelerate another’s learning, but, in this 

instance, the only way to learn, and to truly know of what Ingold was speaking is by doing it. 

To this end, I agree with Ingold that the telling is not necessarily putting what one knows into 

words.  This may seem at odds with Friedman:  

“Humans create new knowledge by acting on and working with knowledge. 
Knowledge creation requires social context and individual contribution. This 
involves an effort to render tacit or unknown explicit and known” (2000, p.15). 

But it is the effort Friedman mentions above in trying to render the tacit explicit, not the 

achievement of it (i.e. the process of it and not the outcome) that is important in reflective 

practice. Ingold makes his case for telling against the Polanyi assumption that knowledge 

should be specified and articulated, thus: “he regards the unspecifiable part of knowledge ‘the 

residue left unsaid by defective articulation” (Ingold, 2013, p.109). In my own process of 

making as knowledge-giving, insight arises from reflection on the dialectical relationship 

between context and practice (see chapter 7). However, there is more to be discussed here 

on the terms of knowledge in making. While there seems to be consensus – “As all fields of 

practice do, design knowledge involves explicit knowledge and tacit knowledge” (Friedman, 

2000, p.13) – does this mean that making as knowledge-giving comes in two binary modes? 

Tacit and explicit can in simple terms be diagrammatically transposed to doing and thinking. 

This transposes further onto Frayling’s case for practice as knowledge-giving as an amalgam 

of doing and thinking, as mentioned earlier (Frayling, 1994, p.4; see this thesis p.43). But are 

there any other elements in this amalgam? Or to explore other elements, do we need to view 

this amalgam differently? 

3.6 Heart, Hand and Head (3H) 

There is a notion of the intellect, spirit and body (Wilson, 1990, p.15) working in equal balance, 

or head, heart, and hand (Leach, 1961), henceforth referred to as 3H. 3H can be useful in 

visualising a creative thought process, but possibly from an entirely different perspective to 

that provided by the binary terms of tacit and explicit (T&E) knowledge.  The binary T&E is not 

necessarily soluble in the triumvirate of 3H.  

I first came across the notion of 3H during a 2016 critique of post-graduate work at the Estonia 

Academy of Arts. At the end of a week-long workshop I had led (see chapter 6.14, pp.128-

133), Tanel Veenre, Professor of Jewellery Design, asked of his students, “[…] How do you 

think was the balance between brain [head], the hand and the heart? Which did you use the 

most?” (see p.117). This was a multi-generative mode which I had never heard of before, 

although it seems it is not new. In a 1961 BBC program, A Potter’s World, the influential potter 

Bernard Leach said: “I found that the craftsman is almost the only kind of worker left employing 

heart, hand and head in balance.” Shortly after hearing Veenre’s question, I hastily scribbled 

this down in my notebook to try and make sense of it. The original diagram is shown below in 
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fig. 19, but the red writing has been overlaid more recently as I have tried to make further 

sense of this. There are many overlapping terms within this, and while matters of the heart 

can be put into words (although often using similes and metaphors) more readily than the tacit, 

they are harder to identify as practical cognition. My original diagram is a mess and the red is 

intended to bring some more-recently acquired clarity. 

 

Fig. 19: Notes from Veenre’s “Brain, Heart & Hand” (3H) question, Feb 2016, overlaid in red Feb 2018 (I. Lambert). 

Can 3H even be used to explore a cognitive state, or is it merely a superficial metaphor? In 

other words, is it a state of separate components, or are the three elements in a state of 

synergy that cannot be separated?  If the latter, does 3H only exist in equal balance, as Leach 

puts it, or do the three components shift in weight? If it can be broken down in cognitive terms, 

it may seem too simplistic to ascribe explicit knowledge to the head, and tacit knowledge to 

the hand (leaving a further mode of knowing to be determined for the heart). That said, could 

the hand and the heart be regarded as two sub-sections of unconscious knowledge? I do not 

think so. Valery’s idea that “the hand is a philosopher” (Margetts, 2011, p.43) is only a 

metaphor, albeit a useful one, referring to nuanced skill which has been learned and in that 

sense is knowledge stored in the brain, but embodied in the hand. Stowe (2009, pp.321-322) 

refers to ones brains as being in ones hands. McCullough goes further: “Much of the life of 
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hands is a form of knowledge: not a linguistic knowledge […] but something based more on 

concrete action, such as sculpting plaster or clay” (McCullough, 1996, p.2) 

In terms of 3H as a metaphor, the head and the hand work as they do in their physiological 

functions, but in this sense the heart is a pump. The heart is really the only metaphorical 

element of 3H, denoting emotion or feeling (i.e. the spiritual) which arises in both the conscious 

and the subconscious. Whereas Frayling (1994, p.4) states that “[…] artists have worked just 

as often in the cognitive idiom as the expressive”, we could again argue this time that the 

cognitive can be ascribed to the head and the hand, both as embodiments of knowledge (tacit 

and explicit), and the heart can be ascribed the expressive element of creativity. Is the 

expressive idiom an embodiment of knowledge? Or is it an emotional response or reaction to, 

or arising from, other sensory factors? If the expressive is a non-cognitive entity then for 

makers, only the T&E binary modes are relevant to knowledge. That would not be to dismiss 

the expressive as irrelevant to knowledge. Designer Colin Burns once told a group of product 

design students that in order for a [product] design outcome to be successful, “it needs to be 

useful, useable and delightful”.65 Delight can arise from numerous factors, such as aesthetics, 

use of materials, and quite often contextual narratives, but it is an element of design that 

speaks to the heart. While it is arguably a subjectively judged quality, the element of creating 

delight is where many designers earn their salt. The work associated with the cluster of Dutch 

design known as Droog66 was widely acclaimed in the 1990s and 2000s through its consistent 

capacity to delight its audience with witty and thought-provoking artefacts. This consistency 

was achieved through knowledge, but delight is knowledge shaped through the heart. The 

heart is more a shaper of knowledge than an embodiment of it. 

It is unhelpful to conflate T&E with 3H – they are actually tangible visualisations of knowledge 

in different planes. If T&E are terms used to describe knowledge as that which can, and that 

which cannot, be put into words, 3H visualises knowledge more generally as integrated 

functional elements of a cognitive process, in that the head processes knowledge, the 

hand/body materialises knowledge and the heart shapes knowledge. This relates more readily 

to Burns’ trio of useful-useable-delightful which are all equally important, but not necessarily 

employed, as Leech puts it, in equal balance. 

The relationship between head and hand can be a matter of conscious and unconscious 

transaction and response to information. This transaction also occurs through and with the 

heart, (although it can at times be bypassed), which gives shape to embodied knowledge. 

                                                            
65 Colin Burns, formerly of IDEO, was speaking to a group of product design students at Edinburgh Napier 
University in 2007. 
66 Droog as a group is hard to define. Adamson sums them up best with, “Droog is not a design group, but 
rather a selection of objects that are ‘curated’ by Bakker and Ramakers, and publicised under a single brand” 
(Adamson, 2007, p.34). 
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However, there is one last point here: articulating the expressive can be a more challenging 

process then giving word to the tacit. I was recently discussing with designer and academic 

Arno Verhoeven (2018) an article in the Guardian newspaper (online) about the “myth of the 

focus group” (Featherstone, 2018). The article told how in the early 1950s, the Betty Crocker 

company had a problem: “American housewives liked the idea of cake mix, but they weren’t 

actually buying it” (ibid, np). The company called in Ernest Dichter, a motivational psychologist 

who had pioneered the work of focus groups. Dichter diagnosed the problem: “[…] women felt 

guilty that they were not doing the work of baking the cake for their families. Serving prepared 

foods made them feel inadequate” (ibid, np). Dichter’s creative solution was simple: “he 

assuaged the housewives’ guilt by giving them more of a sense of participation. ‘How to do 

that? By adding an egg’” (ibid, np). 

Verhoeven’s point was that that kind of creative intervention cannot be taught. The expressive 

is an essential ingredient to the creative process but if it cannot be taught, can it be learned 

(and thus is it knowledge)? Perhaps the question needs to be how is it learned? It comes back 

to the point Ingold makes between telling and knowing. I may not be able to put into detailed 

words the sawing of a plank of wood, (nor even Ingold), but I can relate to his telling of it, 

because I already know it through doing. In the same way, we cannot teach the type of 

creativity, such as that shown by Richter, but students can be helped to learn it through doing. 

So perhaps, T&E knowledge can be couched as: 

- That which can be taught; 

- That which can be learned. 

Nevertheless, there is some tacit knowledge which will never be explicit, (or only made so 

through collective scholarly attrition). In this case, Polanyi’s use of the term “defective 

articulation”, as described by Ingold (2013, p.109) is nullified. It is not a matter of being 

defective, but being inexplicit.  

There are other qualities used more freely in discussing creative processes. Instinct is an 

unconscious responsive-judgement factor that can be embodied in the hand. Intuition is a 

judgement based on experience. Influence is an external factor that moves us to respond. 

Perhaps 3H is more accurately 3I – instinct, intuition, influence. These are temporal qualities 

that can come and go, often without us noticing them, but are related to design’s general 

orientation towards change (Redstrӧm, 2017, p.27): “[…design methods] explicitly relate to 

the temporal and unfolding, whereas theory builds on the stable and the constant” (ibid, p.27). 

However, I have come to believe that inspiration in the creative process is actually 

improvisation. We might be inspired to take action, go and do something (the verb: go on a 

political march; run a marathon; take up French), but what arises from that going to do (the 

noun: the process and the thing, the rhizomic narrative) comes from improvisation. 
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3.7 Improvisation 

To improvise literally means to not foresee,67 but there are nuanced variations in the definition 

of the word. Improvisation can refer to where something is created spontaneously, or without 

preparation, in response to a certain unexpected predicament. Some may refer to 

improvisation as “play” (McCullough, 1998, pp.221-242). In acting, improvisation is an 

unscripted performance which may occur spontaneously by going off-script, or deliberately 

entering into a performance without script, as what Peters (2009, p.10) would describe as an 

originating process. Gary Peters makes an ontological distinction between the power and the 

predicament of the improviser (p.10). In my work it is the former that is of significance. My 

work has not been a response to an unexpected predicament and any notion of improvisation 

as being “the makeshift, the cobbled together, the temporary solutions to problems that remain 

unsolved” (Peters, 2009, p.9) is of no significance. Instead, improvisation has been used as a 

generative force through Ingold’s making as a process of growth (2012; 2013, p.21). Ingold 

(2012) describes improvisation as “finding one’s way”, adding that creativity is not in innovation 

or giving rise to the novel, but rather it is about growing: “creativity lies in the improvisation, 

the improvisatory nature of the processes” (ibid). That is not to say that an artwork grows 

spontaneously: as Peters tells us, “all improvisers must face the demand for a work from within 

the confines of a limited material universe” (2009, p.11), and so the creation of an artwork 

requires a certain “marking of space” (ibid, p.13) which arises from this. For me, the confines 

have been in the process of sand casting as a methodological choice. Furthermore, as will be 

discussed in chapter 5, there is a difference between origination as a form of genesis, and 

origination as a form of becoming (Peters, 2009, p.62). For example, the sand casting in Max 

Lamb’s work becomes something else in my own. Whereas Peters (2009, p.62) refers to 

improvisation as origination, I use improvisation as generative. So, for the maker as a lone 

practitioner, improvisation occurs along a line of practice as an attitude to making where ideas 

change and grow, with “[…] the potential for mutation and recombination” (Ingold & Hallum, 

2008, p.6). In this sense, improvisation is also relational, in that it needs to make sense within 

the societal constraints that it seeks to disconform to (ibid, pp.6-7). Edwin Hutchins argues 

that human cognition is a social and cultural process that is inextricably tied to the extended 

history of a task (Randell & Lewandowsky, 1996). Latour (2009, p.5) sums it up more simply: 

“to design is to redesign”. This is why Ingold does not refer to inspiration in making – to 

reiterate, the notion of being inspired to make a thing is in fact improvisation.  

While I claim above that there have been no unexpected predicaments, there have been some 

practical ones. To make the most of improvisation as a generative force I needed greater 

autonomy in my practice – in other words, the independence to be disobedient (see Peters, 

                                                            
67 The Latin for improvisation is improvisus: im- as in ‘not’, and provisus, which stems from provedre, meaning 
‘to foresee’ (Douglas & Nil Gulari, 2015, p.395) 
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2009, p.11). This inherent disobedience sets improvisation against the rule-following (Dormer, 

1997b, p.219) of craft. To achieve a personal autonomy of practice I have had to use a home-

made foundry (I stop short of makeshift as it is certainly not cobbled together or insufficiently 

prepared – see Peters, 2009, p.9) and sand casting pits – this is improvisation of sorts, but as 

a facilitating rather than a generative force. This aligns with the temporal nature of 

improvisation as an enactment, a sequence of innovations (Ingold & Hallum, 2008, p.10) and 

is tied up in the ephemerality of the making process itself. 

Peters (2009, pp.9-73) discusses improvisation as a type of freedom, “[…] the clearing of an 

aesthetic space that brings the improviser to the ‘moment of decision’” (ibid, p.73). However, 

in one respect, improvisation is not guaranteed to provide satisfaction or success: an 

improvised culinary process can be disappointing for the diner (ibid, p.75). Equally, 

improvisation as a methodological choice is not to throw creativity into the wind and see what 

happens, nor is it to absolve oneself from the deliberation of forethought; while an “over-

determination” of the process risks either a turning back and starting again (Peters, 2009, 

p.71), or that improvisation is lost altogether. Ratto refers to some of his project outcomes 

(that ended up as useful real-life interventions) as being less planned and emerging accidently 

from “the sort of drunkard’s walk, consistent with my own critical making process” (2016, p.32). 

This is perhaps part serendipity, but the consistent unplanned/drunken-walk approach seems 

a methodological choice. 

In his book Improvisation, jazz musician Derek Bailey (1992, p.66) provides a dictionary 

definition of improvisation in music as being “The art of thinking and performing 

simultaneously”.68 Jazz musician and academic Haftor Medbøe (personal communication, 

2018) regards improvisation as crucial to his genre. He and Pete Furniss (personal 

communication, 2018), also a musician and academic, believe that improvisation is like going 

back to childhood and rediscovering play. Furniss adds that while part of us wants to play, the 

other part wants to be a master. While jazz musicians usually improvise in collaboration, 

Furniss, a clarinettist who works with digital media, practices a form of improvisation through 

making his own tools and hacking into hardware (cf. Bowers & Archer, 2005, pp.5-10). Hacking 

is certainly a form of disobedient improvisation. Medbøe and Furniss also refer to the 

ephemerality of improvisation – in jazz this is something that needs to be experienced in the 

moment. At the end of this you have an experience as a tangible outcome. Referring to Bailey, 

                                                            
68 Later in the book Bailey (1992, p.141) quotes a 1968 conversation between composer/improviser Frederic 
Rzewski and improviser/composer Steve Lacey with a delightfully succinct definition of improvisation: “I 
[Rzewski] took out my pocket tape recorder and asked him [Lacey] to describe in 15 seconds the difference 
between composition and improvisation. He answered: ‘In fifteen seconds the difference between composition 
is that in composition you have all the time in the world you want to decide what to say in fifteen seconds, 
while in improvisation you have 15 seconds.’ His answer lasted 15 seconds and is still the best formulation of 
the question I have.” 
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Medbøe goes as far as to say that even if the improvisation is recorded live, the recording 

should only be listened to once, then erased.  

In many ways, improvisation is simply unavoidable in an exploratory making process. Ingold 

and Hallum (2008) go as far as to say that improvisation in the default setting for the way that 

humans work (cf. McCullough, 1998, p.221). Not only is there no script for social and cultural 

life, life is “unscriptable” (2008, p.12). Medbøe adds that even composition is improvisation 

written down. Indeed, Bailey (1992, p.83) adds that historically improvisation predates any 

other music: “[…] [hu]mankind’s first musical performance couldn’t have been anything other 

than a free improvisation.” 

This view that improvisation is pervasive in all human endeavour is not entirely helpful when 

attempting to pin-point it as a specific element of a type of creativity, but two points do arise: 

i) that creativity occurs along a line of historical activity; and ii) that improvisation is generative. 

There is a contrast between the work of Studio Swine, who plan and carefully direct the filming 

their projects, and that of Max Lamb (2018), who states that he never knows what is going to 

happen when he enters a creative process. That is not to say that Studio Swine do not 

improvise in the development of their scripted narratives – they do – but Lamb is immersed in 

improvisation. With both, new and stimulating ideas have emerged. To this end, the unscripted 

nature of improvisation validates the heuristic epistemology used in the systematic research 

for this thesis. 

3.8 Conclusion to Chapter 3 

This chapter has discussed the complexity of the various elements of and relational inputs to 

making as knowledge-giving, and the challenges in articulating the arising narratives of 

practice. It has provided an overview of the literature that supports the epistemic approach in 

the heuristic practice-based research methodology described in the next chapter. 

Knowledge in making and design is fluid, unfixed, and unstable (Redstrӧm, 2017, p.82). 

Improvisation is a highly generative factor in making, but the new knowledge emerges in 

several forms (explicit, ostensively defined and tacit). The embodiment of knowledge in the 

processes and artefacts is arguably an extension of the mind (Malafouris, 2013, p.17). 

However, it is not a procedural body of knowledge – doing leading to done – but a co-existing 

weave (Ingold, 2012) giving rise to a rhizome-like (Deleuze & Guattari, 1980, p.12) narrative. 

Lehmann (2012, p.155) refers to Plato also using weaving as an ontological metaphor in the 

analysis of knowledge, where warp being shot through weft co-exist as doing and done. 

The challenge in academia is that this unstable fluidity pushes hard against the hegemony of 

modernity and the models of thought dominating university education that originate in the 

industrialised global north.  This is not a binary position: knowledge in making and design is 



73 
 

 

Ian Lambert, PhD Design  The University of Edinburgh, 2019 

part of a pluriversal knowledge base. Design decolonisation’s call for the recognition of 

different ways of knowing mentioned in chapter 2.7 (pp.43-44) is also highly relevant to further 

advancing epistemologies for practice-based research. Campbell (2016) argues that the 

traditional university model is one of “commercialised knowledge” and refers to a need to 

recognise “knowledge situated outside its enclave” (Campbell, 2016, p.1). Schultz et al talk of 

an acknowledgement of and respect for the different “paths by which ideas, projects and 

designs arrive within and relate to particular contexts” (Schultz et al, 2018, p.2). Onafuwa 

(2018, p.10) discusses the need for design research to be “decoupled from colonial influences 

of modernity and relinked to pluriversal narratives representing multiple centers”.69 Maker-

researchers need pluriversal epistemologies because a universal one is unworkable – how 

can we have a universal design epistemology when there is no universal definition of design 

(Latour, 2009, pp.3-10; Redstrӧm, 2017, pp.49-50)? Anttila (2009, p.16) supports this, “Each 

subject [individual] has a different perspective and point of view on various aspects of the 

world”, although she goes on to note that by sharing comparable experiences we we have 

combined intersubjective experiences that are less prone to individual bias.  

Pluriversalities of knowledge are discussed further in chapters 7 and 8, where it is argued that 

the advancement of practice-based epistemologies in design is greatly aided by the 

recognition and embracing of different knowledge modes in the human pluriverse that exists 

outside of the traditional university model. Before that, it is necessary to discuss the research 

methodologies. 

                                                            
69 Interestingly, Onafuwa also claims that the Design Methods Movement is recognised for pivoting away from 
craft-based knowledge-making to more processual, transdisciplinary approaches, which would be to the 
detriment of pluriversal positions (2018, p.10). 
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4. METHODOLOGIES 

This chapter discusses the methodological principles and choices used in the research with 

reference to the aims and research questions outlined in chapter 1. Also in chapter 1, terms 

like practice-led (Gray, 1998, pp.82-95) and practice-based (Gray & Malins, 2004; Crouch & 

Pearce, 2012) research were briefly introduced. Although sometimes used interchangeably 

(Candy, 2006, p.3; Nimkulrat, 2007, p.2; Nelson, 2013, p.10; Vones, 2017, p.9), Candy’s 

definitions – where practice-based gains new knowledge partly by means of practice and 

practice-led is concerned with the nature of practice – are in some respects deployed here in 

tandem in this thesis. However, in this sense, Nelson’s practice-as-research is a more 

appropriate term in that it embraces both. Practice-as-research is a multi-mode form of 

research consisting of a praxis in an iterative process of “doing-reflecting-reading-articulating-

doing” (Nelson, 2013, p.32). This is not unique; it is quite typical for a practice-based/led 

research project to use multiple methods (Gray & Mallins, 2004, pp.26-32; Seitamaa-

Hakkarainen et al, 2012, p.7), but practice-as-research is clear on this. More specifically, the 

practice-based research here is making-as-research and entails an exploration of 

experimental aluminium and bronze sand casting processes in both a traditional foundry and 

later a home-made mini-foundry. The practice has extended into participatory workshops, 

discussed below, which have also given rise to valuable insights. The literature and contextual 

reviews of chapters 2 and 3 are part of the theoretical research (see section 4.2 below), which 

is cross-referenced and triangulated with the practice in the discussion in chapter 7. 

4.1 Making-as-Research Methodologies 

In adopting Nelson’s multi-mode “doing-reflecting-reading-articulating-doing” (2013, p.32), a 

number of specific practice-based research methods have been used at different or concurrent 

stages (see fig.20, page 83). As stated in the previous chapter, there is a consensus that 

making is knowledge; that making as an exploratory and reflective process, and in the 

experience of materials and materiality (Johansson & Porko-Hudd, 2012, p.2) gives rise to 

new knowledge. Tin summarises it thus: “Making is a form of research, in as far as it pursues 

a goal that is sufficiently clear to be perceived, but sufficiently unclear still to deserve to be 

pursued in and through making” (2012, p.3). Immersed in the making process as a lived 

experience, the practice-as-research takes a heuristic auto-ethnographic approach with 

reflection in and on practice (Schӧn, 1983). This is documented in an extensive visual diary 

(portfolio) of exploratory sand casting methods, comprising photographs (appendix 1, pp.2-

105), films (appendix 4) and notebooks (appendix 1, pp.106-121), as well as through retaining 

tools, materials and artefacts. This captures the making practices in real time (Seitamaa-

Hakkarainen et al, 2012, p.9). At a later stage, this process has been repeated in participatory 

practice-based making workshops (see section 4.6 below, and chapters 6.13 – 6.18, pp.128-

143) capturing the experience of others, along with participant testimonies (see appendix 2). 
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4.2 Secondary Research 

Secondary research has been gathered through a review of the research literature in the form 

of books, published papers, and conference presentations. Articles from online journals and 

newspapers, as well as radio, television and film were also used. Semi-structured interviews 

with experts in their field (Garvey, 2014, 2018; Newlands 2016; Groves 2016; Medboe and 

Furniss, 2018) are used to access their knowledge directly. As their expertise is already 

acknowledged elsewhere, this is not treated as a primary research data, but more as expert 

anecdote (see below). In each case, it was explained in initial e-mails, as well as at the start 

of recordings that the purpose of the interview was for use in my PhD research. The 

interviewees granted verbal informed consent for the information to be referenced in the 

thesis. However, while of varying value to the overall literature review, key insights have arisen 

only from short sections of each and full transcription is not necessary. 

I have used other anecdotal phenomena, from both my own prior experiences and that of 

others’, either as past insights, or in the midst of this research. Michael (2012, pp.11-15) citing 

Fineman (1989) makes a strong case for the validity of anecdote as a research methodology, 

as it has a “manifest literary form” (Michael, 2012, p.15) using them as “vignettes” which 

illustrate interweaving entities (ibid, p.11). Michael argues that the warrant for anecdotes as 

part of an eclectic approach is to be found in the overall narrative structure (ibid, p.12), and 

although not always verifiable, anecdotes have provided insights that helpfully illuminate 

(Moustakas, 1990, np) the path towards research findings and connection of ideas. 

Although presented sequentially in this thesis, the theoretical explorations of the previous two 

chapters (2 and 3), and the practice-based experiments and exploration discussed in the next 

three chapters (5, 6 and 7), have emerged in parallel (see fig. 20 on p.68). That is not to say 

there is a gap between the two that needs to be “worked across” (Redstrӧm, 2017, p.15), nor 

is there an attempt to blend them. A parallel inquiry creates a space for resonance (Nelson, 

2013, p.11) and “dialogic interplay” (ibid, p.45; cf. Nimkulrat, 2007, p.1): the theoretical and 

practice inquiry progress as a synergy of understanding. 

4.3 Research Prelude (Foundational Research)  

A foundation was laid with experiments into material processes (see chapter 5), which as a 

research prelude led to a wider inquiry becoming the “research project” (Redstrӧm, 2017, 

p.44). Through personal experience (Sela-Smith, 2002, p.69) it showed the difference 

between hylomorphic and morphogenetic (Ingold, 2009, pp.21-22) making in a research 

context. This was at the point of the “initial engagement” (Moustakas’s first phase of the 

heuristic inquiry; 1990, np; see chapter 1.4, p.18; and section 4.4 below) with the research, 

were the question of what it meant to make through a process of growth arose. The 

morphogenetic approach, making “in anticipation of what might emerge” (Ingold, 2009, p.22) 

is improvisation (Ingold, 2009, p.91), in that the maker does not foresee the outcome (Douglas 
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& Nil Gulari, 2015, p.395). Improvisation as a method might be problematic in that it is in a 

sense undetermined, and so could be viewed as unsystematic. However, it is determined by 

the parameters of the research inquiry and the delimitation of materials and processes used 

as methodological choices. Ingold does not present morphogeneticism as a research method, 

but to consider making as a process of growth which follows the flow of materials (Ingold, 

2009, p.94) accords with a heuristic methodology (Moustakas, 1990). However, to be clear, 

the morphogenetic approach is not used as some kind of poiesis (Redstrӧm, 2017, p.41) 

where something grows from nothing. All improvisation of this kind is relational in that it 

becomes something from something else (Peters, 2009, p.62), and is essentially redesign 

(Latour, 2008, p.5). This laid a foundation for the main body of the practice-as-research. 

4.4 Heuristic Self-discovery and Auto-ethnography 

Clark Moustakas developed the heuristic research method from 1960s up to 1990 (Sela-Smith, 

2002, p.54), defining a “[…] systematic form for investigating human experience where the 

attention is focussed inward on feeling responses of the researcher to the outward situation” 

(ibid. p.59). The term heuristics, originates from the Greek word heuriskein meaning to find 

out or discover (ibid, p.58).  As a making method, sand casting is new territory for my personal 

practice, and as such widens the self-searching heuristic method (Moustakas, 1990, np) 

enhanced through a wilful naïveté, as discussed in chapter 7. It has given rise to new findings 

through “[…] internal self-search, exploration, and discovery” (Djuraskovic & Arthur, 2010, 

p.1569; cf. Moustakas, 1990). Citing Douglass & Moustakas (1985), Djuraskovic and Arthur 

tell us: “Heuristic methodology encourages the researcher to explore and pursue the creative 

journey that begins inside one’s being and ultimately uncovers its direction and meaning 

through internal discovery” (2010, p.1569). This involves an uncovering of personal or 

experiential knowledge relating to Polanyi’s (1966) Tacit Dimension (Moutstakas, 1990, np; 

cf. Sela-Smith, 2002, p.53) discussed in chapter 3. Sela-Smith (2012, p.54) expands on this 

as “the last frontier”: an “[…] interiority of our experience” where feeling is a dominant 

component of the experience. “The tacit dimension of personal knowledge is that internal place 

where experience, feeling, and meaning join together to form both a picture of the world and 

a way to navigate that world” (ibid, p.60). Sela-Smith concludes that Moustakas’s heuristic 

research method “[…] provides an entrance to the tacit dimension” (ibid, p.63). Moustakas 

(1990, np) refers to a process of illumination, as such being “[…] a breakthrough into conscious 

awareness of qualities and a clustering of qualities into themes inherent in the question”, which 

adds to new dimensions of knowledge, corrects distorted understanding, or synthesises 

fragmented knowledge (ibid). Groth, Mäkelä, and Seitamaa-Hakkarainen (2015, p.57) refer to 

experiential knowledge as residing in the practitioner, “[…] out of immediate reach of other 

researchers. Only when researchers have an intrinsic motivation to research and make their 

practice explicit can their embodied experiential knowledge reach an outside audience” (ibid, 

p.57). 
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As an exploratory process that seeks a depth of understanding of the making experience, the 

research here is qualitative (Crouch & Pearce, 2012, p.69), and also auto-ethnographic. There 

are several definitions of auto-ethnography as a research method, some conflicting (Reed-

Danahay, 1997, pp.4-9), but in the case of creative practice, it comes in an autobiographical 

form (ibid, p.6), as a “self-reflexive field account” (ibid, p.7). This might also be termed 

immersion, Moustakas’s (1990, np), second phase of the heuristic inquiry, where “[…] the 

researcher lives the question consciously and unconsciously” (Sela-Smith, 2002, p.65). Auto-

ethnography describes and systematically analyses personal experience to understand a 

cultural experience (Ellis, Adams & Bochner, 2011, p.273), in this case a making experience, 

where “the researcher’s own experiences become a primary data source” (Crouch & Pearce, 

2012, p.91). Arguably, an auto-ethnographic methodology is inevitable (Pedgley, 2007, p.480; 

Seitamaa-Hakkarainen et al, 2012, p.7) when the researcher’s own practice as the “lived 

experience” (Qutoshi, 2015, p.162; Kouhia, 2015, p.269) is the subject. Indeed, this approach 

to research has close similarities with hermeneutic phenomenology, which is also concerned 

with lived experience (Laverty, 2003, p.24; Kafle, 2011, p.191). With hermeneutic 

phenomenology as a research method, knowledge-making occurs through experience and 

insights in a hermeneutic cycle of reading, reflective writing and interpretation (Laverty, 2003, 

p.30; Kafle, 2011, p.195), or a rigorous narrative (Hannigan, 2014, p.7). Quality claims of 

hermeneutic research have been contested (Kafle, 2011, p.195), but it is not easy to 

differentiate from heuristic reflection-in-action (or -on-action), or Nelson’s “doing-reflecting-

reading-articulating-doing” (2013, p.32); in all cases the robustness of the research is in the 

rigour of the documentation, analysis and cross-referencing to the work of others.  

4.5 Reflective Practice 

In terms of heuristic phases, reflection in action may occur in an immersive phase, and 

reflection on action may be part of a process of incubation, Moustakas’s (1990, np) third 

phase, although the two may not always be separate. There are close similarities to an auto-

ethnographic heuristic inquiry and action research (cf. Swann, 2002), “a method of examining 

one’s own practice through reflection and critical self-study” (Morris, 2012, p.235). Friedman 

adds: “In reflective practice, reflection takes the form of bringing unconscious patterns and 

tacit understandings to conscious understanding through articulation” (Friedman, 2000, p.13). 

Indeed, reflective practice and reflexivity are vital to all forms of practice-based research. 

Reflective practice “foregrounds notions of professional practice and ongoing investigation into 

how things are best done” (Mann, 2016, p.28); Anttila (2009, p.17) describes reflection as “[…] 

a strong methodological tool. […] It is a positive, active process that reviews, analyses and 

evaluates experiences, [and] draws on new concepts and ideas”. Donald Schӧn’s seminal 

work, The Reflective Practitioner (1983), gives us reflection in practice, or “knowing-in-action” 

(ibid, p.74) and reflection on practice, where, “Practitioners do reflect on their knowing-in-

practice […] they think back on a project they have undertaken, a situation they have lived 
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through, and they explore the understandings they have brought to their handling of the case” 

(p.76). Reflexivity, “a process of exposing or questioning our ways of doing” (Hibbert, 

Coupland & McIntosh, 2010, p.48; emphasis added), or “a way of addressing the process by 

which knowledge is constructed” (Crouch & Pearce, 2012, p.49). Reflexivity comprises both a 

prospective and a retrospective form. Prospective reflexivity is concerned with the effect of the 

researcher on the research; retrospective reflexivity is concerned with the effect of the 

research on the researcher (Attia & Edge, 2017, p.35). This part of the research process is 

revealed more fully in chapters 5 and 6 and gives rise to new insights in chapter 7, but it is 

important to draw attention to it here as an essential and inescapable part of a practice-as-

research methodology. A longitudinal (Pedgely, 2007, p.469) research process spanning 

months requires intermittent, reflection-on-action. This is vital for the practitioner to understand 

their own thinking process, actions and even feelings (Seitamaa-Hakkarainen et al, 2012, p.7). 

Anttila summarises:  

“Knowledge resulting from creative thinking and intuition is derived from a person’s 
internal perceptions, experiences and insights. This is qualitatively different from 
the acquisition of knowledge related to the external evaluation of an object or to 
the interpretation of critical reflection on perceptible entities”. (Anttila, 2009, p.15) 

A self-reflective process emphasises autobiographical or auto-ethnographic research 

(Seitamaa-Hakkarainen et al, 2012, p.8), but requires documentation. Pedgley (2007, pp.472-

473) regards a diary method as suitable for macro-analysis, but “tiresome” and disruptive in 

the midst of practice. The research here uses notebooks, but not as diaries. However, 

extensive recording through digital imaging (still photographs and moving images) has formed 

a visual diary for reflection-on-action. The use of lens media in this case might be 

methodologically referred to by Seitamaa-Hakkarainen et al (2012, p.9) as an experience or 

event sampling method “capturing real time design practices”. Part of the research occurs in 

an inquiry into materiality, and there is a greater focus on acts of making over what is made, 

(although both are important). Nelson (2013) writes about practice-as-research with reference 

to his expertise in the performing arts, and in viewing making as a performance (although not 

a staged one) of sorts this resonates with the research here: both making and performance 

arts share ephemeral qualities. Filming is a valuable and important method in the documenting 

of a making performance. It highlights the ephemerality of making, but film cannot substitute 

the overall tactility and sensual nuances (smell, temperature, weight, or even sounds), nor 

replicate the human immersion in the actions of the moment. Gratification in making is also 

sensual; however, the objects arising from the process receive little analysis with regard to 

aesthetic judgement or functional appraisal. As will be discussed, they are viewed more as 

objects in a theoretical discourse on materiality and making. In addition to this, tools have 

been collected and retained, along with artefacts, materials and debris from the process, as 

further documentation for reflective practice, which along with lens media and notebooks are 

“[…] many things which artists [and designers] do as part of their practice but inflected to 
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capture and reveal moments of discovery” (Nelson, p.28). Interim reflection has been collated 

and presented at two peer-reviewed research conferences.70  

4.6 Participatory Workshops 

Having presented the initial sandcasting work at a review stage in 2015, I was invited to 

demonstrate the work to MA Materials Practice students at ECA in January 2016. The 

demonstration is briefly described in chapter 6.8 (pp.102-103), but is important in that it 

informed the approach taken for subsequent workshops.  

I was invited to run a one-week workshop at the Estonia Academy of Arts (EKA, see chapter 

6.14, pp.128-133), having presented a paper on convergence in design and craft practice (see 

appendix 3B) at the Cumulus Conference in June 2015. Participants were briefed with a visual 

presentation on my own making-as-research process, and were then asked to spend the week 

pursuing a morphogenetic making process through the same aluminium sand casting. It was 

only as the workshop got underway that I realised this was an opportunity for my own research 

inquiry to extend to the practice of others as a form of ethnography. It became a comparative 

dialogical exploration into how others experienced the process, through a process of 

ethnographic observation and co-reflection, “an intersubjective reflection with an impact on 

both participants” (Anttila, 2009, p.17). Further workshops also took place at RTD 2017 (see 

chapter 6.17, pp.139-140) and Edinburgh Napier University (see chapter 6.18, pp.140-142), 

as shown on the time line, below. The documentation of this, along with participant testimony, 

has provided further research material (see section 4.7 below). 

Time line for workshops/demonstrations: 

Initial demonstration to PG students: 

 Jan 2016: Edinburgh College of Art, MA Materials Practice  

Workshops: 

 Feb 2016: Estonia Academy of Arts, MA Design (blacksmithing, leatherwork, jewellery, 

glass, ceramics) students 

 Mar 2017: Research Through Design 2017, preconference workshop,  

 Oct 2017: Edinburgh Napier University, MA Design students,  

Two other teaching workshops in China (see chapter 6.15 and 6.16, pp.134-139), although 

not undertaken directly as part of the research workshops, proved to be valuable to the 

                                                            
70 Practice-as-research outcomes were presented as an exhibition and paper, Critical Making with Aluminium 
Sand Casting: Design Practice into Practice-led Research, at the Making Research, Researching Making, ADAPTr 
Creative Practice Conference, Aarhus, (10-12 Sept, 2015); and later as a conference paper Design Practice into 
Design Research at Making Futures Conference, Plymouth (24-25 Sept, 2015) (see appendix 3D and 3C). 
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research, with insightful anecdotes (see above, section 4.2) and visual records. The feedback 

of participants and all photographs have been fully anonymised. 

 Feb 2016: The Zhengzhou University of Light Industry, BA Product Design, year 2.  

 Nov 2016: The Zhengzhou University of Light Industry, BA Product Design, year 2. 

4.7 Ethical Considerations to Workshop Participation 

All participants in the EKA workshop gave verbal informed consent for photographs taken and 

verbal insights from in their participation to be used in subsequent published work; however, 

in case of any ambiguity on risk, all participants have been anonymised, with identities blurred 

in photographs. Participants in the RTD workshop (March 2017) gave informed verbal 

consent, but this workshop is only described in general terms in chapter 6. In the photograph 

used in chapter 7.2.3 (fig.117, p.164) to illustrate the response to an emerging cast, all faces 

are blurred. All participants from the workshop at Edinburgh Napier University with MA Design 

students (Oct. 2017) who have been mentioned in the thesis and appendix 2 have given 

written consent for this data to be used (see appendix 2).  

4.8 Practice, Reflexivity, and Reading  

Coming back to his multi-mode research model, Nelson gives three bases from which to work: 

the practice, the reflexivity, and the reading; or, know-how, know-what and know-that (Nelson, 

2013, pp.24-47). These work together as praxis (ibid, p.29), where “[…] action and thinking 

work dialectically” (Crouch & Pearce, 2012, p.40). These bases are not applied in a set 

sequence, although they can be used consecutively, e.g. “doing-reflecting-reading-

articulating-doing” (Nelson, 2013, p.32), or concurrently: “engaging in reading and writing 

alongside all kinds of doing of an arts practice mobilises a process of dialogic engagement” 

(ibid, p.33). Know-how, or “procedural knowledge” (ibid, p.41) resides in the “doing thinking” 

(ibid, p.42), or “knowledge-in-practice” (Schӧn,1983, p.51). Nelson says that this “intelligent 

practice […] is characteristically submitted as substantial evidence of the research inquiry” 

(2013, p.40). Know-what, “[…] covers what can be gleaned from an informed reflexivity about 

the process of making and its modes of knowing” (ibid, p.44). The know-what arises from the 

critical reflection, which occurs at the many various pauses in the practice, and in greater 

proportion towards the end of the thesis. Know-that arises from reading and all other forms of 

contextual data collection including films, exhibitions and the work of others (which as a 

method is evidenced extensively in chapters 2 and 3), interviews, but is also added to by 

experiencing our own practices (ibid, p.45), and from feedback from workshop participants. 

In essence, the practice is a critique on the theoretical inquiry. Ratto (2016, p.254) refers to 

design-oriented research and research-oriented design. The latter implies that design 

outcomes arise from a research process, the former that design is the research process, which 

is where Ratto situates himself. This can be modified for the purposes of this research as 
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making-oriented research, or making-as-research. However, the methodology does not 

directly use critical making as Ratto would have it, (see chapter 3.3, pp.54-55) although there 

are similarities: there is a focus on “the constructive process as a site for analysis” and an 

emphasis on the making rather than the object (Ratto, 2016, p.253). Also, the artefacts and 

processes are to a degree combined as a “transitional” means of “projecting [myself] into an 

abstraction” (Papert, 1980, cited in Ratto, 2011, p.254), that conceptualises the work. 

4.9 Writing 

Finally, there is writing as a research method. Nelson regards articulation as essential in the 

research inquiry, stating that “[…] an artwork cannot take account of the context(s) in which it 

might be experienced [made]” (2013, p.36).71 The practitioner’s ability to provide some kind of 

verbal reflection or resonance (Nelson, 2013, p.11) about their work is necessary to inform 

coherent debate and sharing knowledge. Similarly, Cross (1999, p.30) refers to writing as an 

“intelligence amplifier”. While the reflection is largely manifested in the writing, it is important 

to understand that writing is “absolutely not to transpose the artwork from its own medium to 

that of words” (Nelson, 2013, p.36). The writing is part of the crafting of knowledge: “writing 

(of all kinds) is practice,” (ibid, p.32) which in this sense is also generative of knowledge, where 

“[…] evidence may emerge beyond the practice itself” (ibid, p.27). Moustakas (1990, np) 

regards this is the fifth phase of the heuristic process, referring to a process of explication that 

occurs after illumination (see section 4.4, above), in the “effort” to understand through 

indwelling, self-searching and self-disclosure. However, the thesis argues in chapter 6 that not 

all new knowledge in creative practice has to be made explicit. In challenging Dormer’s 

assertion that “[…] almost nothing that is important about a craft [making] can be put into words 

and propositions” (1997b, p.219), but acknowledging that making “[…] articulates meaning 

that can only be partly conceptualised (Tin, 2012, p.4), the aim has been to get as close as 

possible to a coherent account of making-as-knowledge. Redstrӧm (2017, p.61-62) refers to 

“images as definition”, and these might arise through a process of creative synthesis 

(Moustakas’s sixth heuristic phase; 1990, np) which “[…] can only be achieved through tacit 

and intuitive powers” (ibid, 1990, np). Such non-verbal signifiers and asignifiers (Deleuze & 

Guattari, 1980, p.9) are part of the body of the “[…] evidence that transformation has taken 

place by way of a ‘story’ that contains the transformation and may transform those who ‘read’ 

it” (Sela-Smith, 2002, pp.68-69). This is explored at length in chapter 7. 

4.10 Limitations to the Research 

An auto-ethnographic methodology is introspective. A self-searching inquiry is subject to 

personal biases. My many years of experience as a maker mean that an acquired general 

                                                            
71 Durling, Friedman, and Gutherson (2002) refer to Wimbledon School of Art’s regulations in the 1990s 
“permitting PhD for an exhibition of artefact with no requirement for supporting statement”, and Christopher 
Frayling’s subsequent dismissal of this (2002, p.9). 
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practical competency still bears on the work, regardless of measures through wilful naïveté 

(see chapter 7.1, pp.143-155) to detach myself from this. Wilful naïveté can only go so far. 

Prior knowledge establishes delimitation and scope of obedience which is important: the 

research would not have got far had I come to this with no art school training or practical 

competence. 

There are limitations in relation to the fluidity and unfixity of design and making knowledge, 

and interpretative deviation (see fig. 122, p.173, chapter 7.3.1) with visual signifiers. As 

qualitative research it, it is subject to my own phenomenological interpretation, and 

interpretative deviation. However, the findings of this research are significant, derived as they 

are from a resonance between practice and literature. However, the scope of the research is 

only one view among many in a pluriversal canon of knowledge (Escobar, 2017, pp.82-88). 

Given the pluriversity of experiential knowledge in making, a perspective on making that is 

empathetic to all other lived experiences in craft, design and making is impossible. 

The shifts between the auto-ethnography of my own work and the ethnographic nature of the 

workshops required a detachment from the process of others. As stated in chapter 6.14 

(pp.128-133), I was careful to avoid answering participant questions, such as “will this work?” 

Whether or not I knew the answer, the participants were always urged to try for themselves. 

However, the sample of outcomes from each of the workshops is subject to a degree of bias 

in forming insights that resonated with my on emerging perspectives. There is also a degree 

of bias in the selection of participants in the workshops – all were studying, or had studied 

craft and/or design in higher education and brought their own biases to the process, and while 

participants were drawn from several nationalities, specific cultural differences have only been 

noted for China, implying generalised view from the global north. Ethnography of this kind 

tends not account for the histories of individuals and “[…] unique accretion of experience; their 

physical, perceptual, or cognitive developments, as well as the corresponding limitations or 

deteriations” (Marchand, 2010a, p.3). 

Terminology varies in use: for example, many refer to inspiration as an undefined “flash” of 

thinking, but Latour’s (2009, p.5) notion of redesign presents a more plausible account of 

creativity; serendipity, as Nelson (2013, p.30) cautions, is too often over-emphasised, and has 

little to do with improvisation, which flows with materials and situations, not happenstance. In 

terms of sub-consciousness, Ingold (2013, p.111) regards it “the gravest of errors” to conflate 

this with tacit knowledge in any way – we cannot do anything without thinking, even if it is with 

our fingers and eyes” (ibid).  

4.11 Conclusion to Chapter 4 

A concise conclusion of the heuristic method used in this research is provided in chapter 8.1 

(pp.183-184), but it has occurred concurrently with secondary source gathering, reflection and 
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articulation. Insights emerge, or are illuminated (Moustakas, 1990, np) in the process of 

making and doing as research (Nelson, 2013, pp.27-28), and this includes insightful questions. 

In this case, the research commenced as an inquiry from which further research questions 

unfolded (Sela-Smith, 2002, p.65; Redstrӧm, 2017, p.27), with regard to: 1) generative 

improvisation; 2) documenting ephemerality; and 3) modes of knowing (tacit knowledge and 

ostensive definitions), all of which are addressed in chapter 7. 

The research methodologies discussed in this chapter are folded into the account and 

explication of the practice in chapters 5 and 6, and analysis, extended explication, and 

synthesis in chapter 7. 
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Fig. 20: Practice-as-research methodology map (I. Lambert, 2018). 
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CHAPTER 5: A PRELUDE TO THE MAKING-AS-RESEARCH 

Before discussing the practice-as-research for this thesis it is important to discuss some 

foundational experiments with sand casting (Candy, 2006, p.7). These experiments were more 

as a prelude to the research but are highly significant, nonetheless (see appendix 1, pp.3-7) 

in that through reflective practice they gave rise to work which through valuable insights 

underpinned the main body of the research and defined key principals in the methodology. It 

also established a working relationship with a local fabricator, Edinburgh Cast Metals (ECM)72 

whose open minded attitude to making was vital in advancing outcomes in the earlier stages 

of the main body of the practice-as-research. 

The aim of the prelude was: a) to engage with the materiality of the casting process; and b) to 

determine how to form the research methodology. I set out to make a simple three-legged 

stool, having been drawn to Sam Lloyd’s Sand Cast Stool (2013)73 or, more precisely the 

narrative exhibited alongside it (see fig. 21). The components suspended in mid-production 

were the elements which really drew me towards the process, more than the final design, 

although the simplicity of its construction was important. Lloyd’s stool has a single cast 

aluminium seat component which provides the overall structural integrity. Turned oak legs are 

fitted into round sockets cast into the underside of the seat to give a very robust and stable 

structure.  

 

Fig. 21: Sam Lloyd’s Sand Cast Stool, and components mid-production (2013). 

Working with materials from reclaimed sources, I fabricated aluminium components that would 

provide the structural integrity to the stool. I used full-size card prototypes (fig. 22) to quickly 

develop a series of iterations. Michael Schrage (2013, p.19), refers to prototyping as play, “[…] 

as much a medium of interpersonal interaction as a tool for discovery, insight and test.” The 

modelling evidences reflection-in-action and visualised thinking. 

                                                            
72 Edinburgh Cast Metals went out of business in 2017. 
73 Exhibited at Part Two of New Designers 2014’s One Year On. See http://www.sam-lloyd.co.uk/sandcaststool/  

http://www.sam-lloyd.co.uk/sandcaststool/
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Fig 22. Cardboard mock-ups (I. Lambert, Oct 2014). 

Digital prototyping methods (laser-cutting) aided traditional methods to create the first set of 

MDF casting “patterns” (fig. 23), the forms around which the sand mould is made (fig. 24). I 

took part in the casting process, which advanced my thinking towards materiality, and the first 

working prototype allowed for a more robust testing. 

                    

Fig. 23 (L): MDF casting patterns. Fig. 24 (R): One half of the negative sand casting mould (I. Lambert, Nov. 2014). 
 

One of my other key aims was to embed the provenance of processes and materials in the 

outcome. I used scrap aluminium (fig. 25) and was keen to signal recycling in the resulting 

cast. I branded one component with indented type: “RE-MADE IN SCOTLAND” (fig. 26). 

                    

Fig. 25 (L): Scrap aluminium going into the furnace. Fig. 26 (R): “RE-MADE IN SCOTLAND” detail on the resulting 
cast (I. Lambert, 2014). 
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The sand cast moulds consist of a two-part mould, or flask, made in metal frames called a 

cope and drag. Sand is packed around a pattern (the form), and the moulds are separated to 

retrieve this, leaving the cavity into which the molten aluminium is poured (see fig. 27). 

 

Fig. 27: Diagram of sand casting mould (I. Lambert) 

ECM were very happy to show me how to make the moulds for myself (see fig. 28), and direct 

contact with the materials and processes proved valuable in developing my own competence, 

knowledge, and understanding of the nuances of this industrial craft and explore its potential. 

I learned to push and pack the sand around the patterns, which in the first instance was 

relatively unchallenging. 
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Fig. 28: Ian Lambert making a two-part green sand casting mould, 2014 (Image: Colin Malcolm). 

Key stages of the making process were documented with photographs and video, and with 

the artefacts (patterns, tools, stools etc.) themselves. In terms of materiality, the most exciting 

moment was the pouring of molten aluminium into a shaped void, and taking the resulting 

aluminium cast from the sand, with the gates and sprue still attached (figs. 29 and 30). The 

red-hot energy of the pour and the smoke and steam from the damp sand creates a powerful 

spectacle. Then, just minutes later, there is excitement and anticipation as components 

emerge from the sand (this is a feeling many participants in subsequent workshops have 

shared). With the sprues still attached and the sand removed, the void has become a form 

and the liquid pour appears as a suspended moment in time. Reflection-in-practice revealed 

this to be the one element at this stage which is a significant research finding. This temporal 

object and the image of it (fig. 32) are as significant as any of those subsequently taken of the 

many pieces I went on to produce, not because it was the first tactile moment with sand 

casting, but because it was the first still of the process suspended (Barber & Osgerby, 2014, 

p.4), and the first narrative evidence of an object’s becoming (Peters, 2009, p.62; Humphreys, 

2013, p.193) in my own work. It is not an image of a thing, but a document of a moment. I was 

reluctant to cut the sprue away, so much so that when I reached for a hacksaw I imagined the 
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pain of the amputation of a limb. It embodied knowledge and to cut it, as was necessary to 

complete the stool, was to cut away that knowledge. Nevertheless, this insight returned 

hermeneutically to the main body of the research, as will be shown. 

                 

Fig. 29 (L): Pouring molten aluminium into sandcasts (C. Malcolm, 2014). Fig. 30 (R): Resulting casts with 
“pouring gates” still attached (I. Lambert, 2014).  

The first prototype (fig. 31) revealed some flaws with the assembly process which were easily 

rectified in the second iteration (fig. 33); a “better [design] resulted from eliminating the failures” 

(Petroski, 2006, p.2) – this is what design prototyping is for. Notes and drawings on the model 

itself point to other necessary and self-recommended corrections (fig. 32). When commenting 

on this, Ed Hollis described it as: “a drawing of a conversation on the piece, itself” (Personal 

communication, 2014).74  

 

Fig 31: First prototype of the stool in aluminium and plywood, showing the structural integrity (I. Lambert, 2014). 

                                                            
74 Speaking at a School of Design Research Lunch at ECA, 21st November 2014 
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Fig. 32: Notes on the model, a “conversation” (I. Lambert 2014). 

This “conversation” (i.e. reflective practice), resonates with Schön’s description of a “crit.” 

between a “design master” and architecture student that combines talking and sketching on 

the student’s architectural drawings as a reflective process in critiquing the student’s work 

(1983, pp.79–104). To me as both a design tutor and design practitioner what Schön describes 

in 25 pages is immediately familiar – the process of critically guiding a student through creative 

exploration. In this case I was sharing the work with peers. This process closes off avenues 

of investigation and opens others to reveal new creative possibilities. This led to the second 

iteration of the stool (fig. 35) which was refined in form and utilised plastic ply (plastic sheet 

made from recycled HDPE bottles) which tied in the narrative of reclaimed materials more 

cohesively. 
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Fig 33: Second iteration of the stool (I. Lambert, 2015). 

However, at this point I was struggling to see this as a research process as distinct from a 

design and make project. Rather than forming a significant contribution to knowledge, I was 

only enhancing my own personal insights and experience. The problem came to me when 

reading Ingold’s Making (2013). I had already envisioned in my mind the object that I wished 

to make. This aligns to Ingold’s notion of hylomorphic making – making as a project, and 

indeed to some extent Arendt’s Animal Laborans (Sennett, 2009, pp.6-7; see chapter 3.3, 

p.56) in that I was making after the thinking, thus the making: “production where the thinking 

is complete before the production begins” (Dunnigan, p.98).  The overall experience was 

somewhat determined, while at the same time, I believed, constrained by my prior knowledge 

and experience as a furniture designer. With more experience, a practitioner follows more 

cognitive shortcuts, reducing thinking time, and thus diminishing thinking per se: “Expert 

practitioners have handled material countless times, and are thus able, without conscious 

effort, to imagine and predict the perceptual consequences of their actions” (Seitamaa-

Hakkarainen et al, 2012, p.7; emphasis added) 

Another approach was needed: it was necessary to abandon furniture design entirely. Working 

with other artefacts allowed for the formulation of a more heuristic and improvised inquiry.  
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CHAPTER 6: THE MAKING-AS-RESEARCH 

This chapter reports on the practice-as-research and the processes and artefacts arising from 

it, or what Candy (2006, p.7) might refer to as “new studies”. It offers a critical reflection on the 

work, or what Ingold and Hallam call a retrospective reconstruction of conduct: “Only when we 

look back over the ground covered do we account for our actions” (Ingold and Hallam, 2008, 

p.11). A reconstruction of my conduct is not to imply there is an attempt to rewrite the facts of 

the process or tamper with any data to suit the research, but, from a position of critically 

reflective hindsight, perspectives have shifted, and the understanding and awareness of the 

research has advanced from what it was at the moment of doing. 

The chapter accounts for what has been done and how it was achieved and provides a 

reflective rationale for key decisions made from the outset and during the project (cf. Candy, 

2006, p.7). It also explains elements of novelty and innovation within the work. This is a distilled 

account of the work, and a full journal and documentation of the practice is provided in an 

annotated portfolio in appendix 1 (pp.8-106) and a selection of films in appendix 4. 

The research prelude in the previous chapter helped to define the improvisational parameters 

(from hylomorphic approaches) of the practice, and also established a move away from 

furniture to humbler and simpler objects: bowls. 

6.1 Why Bowls 

Before the main body of making-as-research is discussed, it is important to give a rationale 

for the choice of the bowl as the object of material inquiry. There are several reasons for 

working with bowls. Firstly, as a practical matter: in its most utilitarian form a bowl can be 

among the simplest of 3D objects, usually of a two-sided plane of material, formed to three 

dimensions by being concave on one side and convex on the other, of fairly consistent wall 

thickness. Uncoated, it consists of one material component, and such a modest object keeps 

the focus of the research on materiality and process. Most importantly, the bowl requires no 

designing – it is a form simple enough to not require any pre-planning or pre-visualisation 

(Ingold, 2009, p.91), i.e. drawing or sketching. A large number of bowls are turned, either on 

a lathe (wood) or wheel (clay), processes where the maker “surrenders” to the materials 

(Deleuze & Guattari, 1980, p.476). In this process, the simplest armatures (one an MDF 

pattern, the others existing simple ceramic bowls) were used to give shape, to place the focus 

on the materiality and making. 

Secondly, against a contextual backdrop of DIY making, self-sufficiency and an unsustainable 

consumer culture, this simplicity in approach aligns to the ideals of the Japanese folk-craft 

movement, so influential on the potter Bernard Leach (Wilson, 1990, p.15), of “selfless” and 

“anonymous” simplicity, or what Leach came to refer to as an “ethical pot”, (Wilson, 1990, 
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p.15; Clark, 1995, p.152): non-industrial,75 simple in form and functional (see fig. 35). This 

humble object does not complicate the process. Equally, the work and ideas of David Pye 

have informed some of the debate in this thesis, and many of the artefacts that he uses to 

articulate his ideas are his own bowls.   

Lastly, bowls are in abundance in the charting of human history through archaeological and 

anthropological study (cf. Kettley, 2010, p.14). Museums are full of them: for thousands of 

years they have been utility objects necessary to many elements of human survival, but are 

also significant in religious and spiritual rituals. Bowls contain, physically, semantically and 

narratively. A humble object such as bowl does not detract from the focus on process, 

 

Fig. 35: Standard Ware General Purpose Bowl, Bernard Leach c.1960. 

However, just to clarify: for the bowls arising from this research the simplicity is in the process. 

The original materials (bubble wrap and polystyrene) in their metal facsimiles bring to the 

simple form highly distinctive textures that limit the usefulness of the bowls. But they are 

relatively simple to form: the bubble wrap bowls have been formed by laying sheets over a 

simple MDF pattern; the polystyrene pellets have been glued on the surface of an existing 

simple ceramic breakfast bowl as armature. The air-filled protective bag requires no forming; 

in its aluminium facsimile it simply replicates as a bowl.  

6.2 Materials, Cycles and Commodity Chains  

It is also helpful to briefly put in context the choice and delimitation of materials. All of the 

materials chosen have a mundanity that is apt to the deliberate DIY-ness of the process. 

Firstly, as already mentioned, this working process is not the preserve of highly skilled crafts 

practitioners, but includes semi-competent makers. It is important that the materials are readily 

available, and relatively easy to work with. Aluminium is easily melted and re-melted. It is well 

known that using recycled aluminium is 20 times more energy-efficient than using virgin 

                                                            
75 Although Wilson’s claim that the ethical bowl is not damaging to the environment (1990, p.16) does not 
account for the need to heat a kiln to over 1000°C to fire it. 
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aluminium (Allwood & Cullen, 2014, p.21),76 and this transformation of waste into raw resource 

is key to restorative economies as discussed in chapter 2. Indeed, scrap aluminium is 

considerably less expensive (legally free if you know where to look) than raw aluminium ingots. 

This type of resourcefulness is very appealing as part of the democratisation of making, but 

also an important part of the overall context for making as part of a sustainable future. Making 

has always existed along the line of a commodity chain, which today is under close scrutiny 

in the narrative of the rising maker movement. Ingold writes about how materials “[…] partake 

in the very processes of the generation and regeneration” (Ingold, 2011, p.26).  Ingold (2011, 

pp.29-30) also cites David Pye (1968) in distinguishing between the properties and qualities 

of materials: the former being objective and measurable, the latter being subjective. When 

considering the notion that good workmanship should be “true to the material”, Pye, Ingold 

tells us, is arguing that “[…] it is not the properties of materials that an artist or craftsperson is 

seeking to express, but rather their qualities” (Ingold, 2011, p.29). Nimkulrat (2010, p.64) 

echoes this with a distinction between physical properties and expressive properties (e.g. feel, 

impression - in other words, qualities). 

Research into the flow of commodity chains, following the flow (Gregson et al, 2010; Crang, 

2012; Crang et al, 2013) reveals that commodities and waste flow up and down the value 

chains. Thus, as already mentioned, the earliest exploration (the research prelude) with 

casting was couched in a narrative of rebirth (fig. 36). The top of an early card prototype stool 

has the words “I was once an engine block”, and a later version said “remade in Scotland” 

(see fig. 26). There is for me a considerable delight in the transformation of one object into 

another, as will be explained, although in this case there is no trace of its former incarnation: 

“[…] things are but temporary configurations of material” (Gregson et al, 2010, p.853). 

However, expanded polystyrene is widely used as a lost material mould, and its legacy in the 

new object is easily recognised, adding further dimension to this delight. 

                                                            
76 As well as the energy expended in mining, energy-intensive electrolysis is used to bring the virgin aluminium 
from bauxite ore. Allwood and Cullen also explain, though, that in recycling aluminium cans, the energy 
efficiency is reduced due to the need for de-lacquering. 
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Fig 36: Scrap aluminium ladder. 

Adamson (2017) reminds us that when we are using what we believe to be a “raw” material, 

say some bright drawn tubular steel for making a chair, we are on the receiving end of an 

already elaborate set of industrial processes. I have used scrap aluminium (and in some cases 

bronze) in making some of my objects. The material has come from among other things carpet 

threshold bars, car wheels, machine parts – I even collected and re-used the lumps of a melted 

engine block from where a burnt-out car had been ablaze. But there is a tension also, in that 

I have taken aluminium for use in applied-arts objects of the kind less likely to be returned to 

the materials cycle for utility use. 

Also in the commodity chain is the waste packaging that has been used as the waste mould. 

Polystyrene pellets can be something of an infestation if they escape into the environment. 

They can be re-used but more often than not, once at the end of the consumer cycle, without 

an established means to recycle them they problematically end up in the bin. 77 Again, while 

expanded polystyrene is highly suitable as a waste mould in aluminium casting in a tactile 

sense, there is also an ethical tension with the pollutants released in its incineration by the 

molten aluminium. There is some reassurance that this material is at the very end of lengthy 

cycle, just prior to its disposal. 

6.3 The Practice 

The practice is making, and thus the research inquiry is also known as making-as-research. 

What follows is a reflective account of what was achieved in the first stage of the inquiry with 

reference to key findings from the creative practice and processes. 

The research inquiry set off as experiments from two angles: a heuristic (see chapter 4.4, 

pp.76-77) exploration into materiality and procedural flows; and an exploration of the 

experience of making-as-thinking. As the experiments grew into a project (Redstrӧm, 2017, 

                                                            
77 Facilities for recycling of expanded polystyrene are beginning to emerge. 
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p.44), more specific research questions were formed. The material engagement explored 

sand casting processes for transforming mundane waste materials into artefacts of material 

value. The experiential making-as-thinking inquiry started with an examination of Ingold’s 

morphogenetic making as growth applied to practice. Both angles of the inquiry used heuristic 

reflection-in-action; as an inquiry into my own lived experience it was by definition auto-

ethnographic.  

Morphogenetic making is “an ongoing generative movement” (Ingold, 2009, p.91), but making 

as a matter of “growth” is not to make something ex nihilo (Latour, 2008, p.5), but more a 

matter of “[…] surrendering to the [material] and following where it leads” (Deleuze and 

Guattari, 1988, p.476). Ingold (2009, pp.91-92) contests assumptions that “making entails the 

imposition of form upon material world by an agent with a design in mind.” But to what extent 

does a morphogenetic approach not have some form of forethought? Is this simply to make 

without drawing and planning out the process? Ingold’s proposition required further scrutiny 

through practice and material engagement.  

6.4 In the Foundry  

As mentioned in the previous chapter, a working relationship with Edinburgh Cast Metals 

(ECM) had already been established. ECM took a very open-minded approach which was 

crucial to the inquiry. They were happy to experiment and try things out, and also to persevere 

with the exploration of new methods.  

The first attempt at making a vessel was a simple investigation into materiality: to see how the 

air-expanded polystyrene (EPS) would perform as a waste mould (see appendix 1, p.8). A 

section of a larger piece of EPS packaging which had a preformed hole in it, was roughly 

broken away, and when cast would provide the vessel. EPS is widely used as a waste mould 

in sand casting: it is highly combustible and, buried in tightly packed sand, it gives way, 

vaporising upon contact, to the molten aluminium. The very low density (it is 98% air) means 

there is little trace of the EPS afterwards.78 It also has its limitations: if the sand is not properly 

packed around the waste mould, the sand can collapse inward when the polystyrene is 

momentarily replaced with liquid aluminium. The more intricate the structure of the form, the 

more likely this is to happen.  

EPS: The first aluminium object arising from this experiment (fig. 37) had some flaws – the 

sand in the relatively deep and narrow cavity had partially collapsed. However, it showed the 

potential for creating a rich surface texture. 

                                                            
78 Extruded polystyrene (XPS, aka blue foam, or Styrofoam, a modelling material popular with product 
designers) while aerated is denser and can leave a blackened trace embedded or imprinted in the resultant 
object. 
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Fig. 37. Early casting experiment with EPS: 23 Feb 2015 (I. Lambert 2015). 

Max Lamb (it was later discovered) had worked with bronze bowls cast from polystyrene waste 

moulds in 2011 (see fig. 38). Lamb had carved the bowls from blocks of polystyrene and 

exploited the surface quality provided by the individual air-expanded beads used in the 

formation of larger blocks. These are very different to the ones produced in this research, and 

as Lamb (2018, np) said himself, “I don’t own sand casting. Others can and should do it!” 

 

Fig. 38. Max Lamb Bronze Poly Bowls, 2011. 

Starch Packaging Pellets: The next experiment used what were at first mistaken for a type 

of air-expanded synthetic plastic packaging pellets, but which, it turned out, were made from 

a bio-degradable starch-based material (see appendix 1, pp.16-18). At the ECM foundry, 

without prior modelling or visualisation, the pellets were arranged into a bowl shape made in 

the sand (fig. 39). In this instance, the pellets did not fully yield to the flow of molten aluminium 

– i.e. form a complete bowl – for a number of reasons: firstly, because biodegradable starch 
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does not combust as readily as EPS. Secondly, because some of the individual pellets moved 

apart in the sand when it was being packed down and so the aluminium could not flow from 

one to the next. Thirdly, as was later found, because the position of the sprue (this is formed 

in the hole into which the aluminium is poured) required an upward flow on the opposite side 

of the form and was thus working against gravity (see fig. 45). 

   

Fig 39 (L): Starch pellets packaging pellets as a waste mould. Fig. 40 (R): resulting in a sand-cast aluminium bowl 
(I. Lambert 2015). 

It was interesting to note the palpable disappointment of the skilled ECM sand casters, in 

contrast to the more detached interest from my position as a researcher. For these skilled 

makers, to experience such failure was unacceptable to their craft. However, for the research 

the failure was of great interest to the heuristic process, and furthermore the incomplete bowl 

(fig. 40) touched my emotions with delight rather than disappointment. As reflection-in-action, 

by placing more pellets in the void of the incomplete object a complete narrative of its making 

came into view – this is an outcome that arose unexpectedly and could not have been 

preconceived in the hylomorphic mode, or with expert experience. However, the value of the 

research outcome arose from a self-reflective critique on practice. 

Bubble Wrap: Rony Plesl’s Bubbles,79 is a collection of bowls and plates (see Fig. 41) derived 

from a familiar air-filled packaging material, bubble wrap. The valence of Plesl’s bowl is not in 

the nuance of form, but the derivation of the materials, which had obvious parallels to this 

research inquiry. At the moment these were first seen there was a kind of “eureka” moment 

as the connection was made between one form of packing and another (EPS) and the potential 

for its use as a waste mould. At the time this might have been referred to as a “flash of 

inspiration”; in chapter 7.1 (pp.144-156) it will be explained how, on reflection it is in actual 

fact improvisation. It is interesting to note at this point that the words “inspire” (twice) 

                                                            
79 Czech, manufactured by BOMMA, first seen at Frozen Fountain, Amsterdam, 5th February 2015. 
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“inspiration” (five times), or “inspirational” (once) appear only 8 times in Ingold’s book Making 

(2013), not once in relation to making itself. 

 

Fig. 41: Bubbles (Glass), Rony Plesl, 2014. 

The process had been sketched out in advance (see fig. 42), but to be clear, this was not a 

predetermined imposition on the form (Ingold, 2009, p.92). Form was determined by the simple 

MDF patterns used consistently as tools throughout the process. While attempting to retain 

the more delicate thickness, but also recognising the need to create an adequate void through 

which the aluminium would flow, two layers of bubble wrap were used, back to back (flat side 

to flat side) with a thin combustible polyurethane sheet used in packaging in between (see 

appendix 1, pp.9-15). 

 

Fig. 42: Sketched method for bubble wrap as a waste mould (I. Lambert, 2015) 
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Four moulds were set up in a long thin flask (usually used for making iron railings, ECM’s core 

business), each with slightly different configurations (fig. 43) over MDF patterns, which were 

removed before the cope (upper half of the flask; see fig. 27) was filled with sand. 

   

Fig. 43: Four bubble wrap casts laid out in one long flask. 23 Feb 2015 (I. Lambert). 

The flow of the molten aluminium during the pour can give some indication of the success (fig. 

44). If lots of aluminium flows into the void, then it indicates the void material (bubble wrap) 

has been incinerated and the void filled. If the aluminium fills the pouring cap too fast, it 

indicates that the void has not been breached. This may seem obvious, but equally it is difficult 

to perceive how much aluminium is needed to fill the void. The gauging of the pour is quite 

sensual. One gets a sense of whether it has worked or not. In each of the four forms (which 

had separate pouring caps) it could be sensed that the aluminium had not flowed into the void, 

as proved to be the case (see fig. 46). 

 

Fig. 44: Pouring into bubble wrap as a waste mould, 23 Feb 2015 (I. Lambert). 
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The resultant forms had been stifled in a similar way to the first attempts with the pellets earlier. 

There was inadequate space for the flow of the molten aluminium. Also, the sprue was placed 

on one corner of the bowl which meant the aluminium had to flow across the entire void to the 

other corners, flowing upwards against gravity (see fig. 45). This also means the aluminium 

cools sooner. 

The ECM sand casters were again disappointed with the “failed” outcome, whereas from the 

research perspective the incomplete casts were of great value in forming new insights. As the 

sand casters picked through the sand (it is re-used) they had to be stopped from grabbing the 

surviving bubble wrap and throwing it in the bin. Again, where the cast object was incomplete 

a making narrative came into view when the bubble wrap is placed back beside it (fig. 46). 

These event samples (Seitamaa-Hakkarainen et al, 2012, p.9) resonate with Barber and 

Osgerby’s notion of the object suspended in mid-production in the exhibition In the Making 

(2014; see chapter 2.1, pp.22-24) as a way of exposing the process, but these images have 

also been key to the research outcomes on the construction of narrative, as discussed in the 

next chapter. 

 

Fig. 45: The downward, then upward flow of aluminium which thwarted the cast (I. Lambert 2018). 
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Fig. 46: Four incomplete attempts with bubble wrap as a waste mould: 23 Feb 2015 (I. Lambert). 

The jumbo bubble wrap took the most aluminium, and that is likely to be because of the greater 

volume giving more of a void for the aluminium to flow. But each of the four casts attempted 

that day resulted in an incomplete form – the word fail is deliberately avoided here, as these 

outcomes were rich in data. In this respect, failure = success. 

6.5 Embracing Failure  

This is a timely point to discuss the importance of embracing failure. Failure is part of any 

practice-based inquiry, but here it quickly became apparent that the failings in the experiments 

were not only powerful places from which to proceed, but pointed to some of the most 

important research findings in the entire project. Failure has been embraced to the point where 

its very existence is almost denied. “Failure points to a gap in our understanding” (Poggenpohl 

& Winkler, 2009, p.106) which highlights areas for seeking out new knowledge, whereas an 

aversion to failure closes avenues to investigation. Key to submitting to the process of making-
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as-growth is to embrace the failings as wholly positive and generative outcomes. With 

reference to Richard Serra’s 1969 film Catching Lead, where for three minutes, the artist 

attempts to catch small ingots of lead, Adamson says: 

“While a viewer at first thinks that the moments in the message of the film could 
easily be opposite: the failures are the interesting moments for they indicate the 
precise limits of the artist’s intentionality” (2007, pp.61-62). 

Improvisation and making-as-growth take us beyond limits of intention, but even if there are 

intentional objectives, failure reveals rich insights. Thomas Thwaites’ Toaster Project 

questions a reliance on industrial forms of making which cannot be replicated in craft-making. 

He did not succeed in making a serviceable toaster (2009), but the failings against the obvious 

challenges are what makes the project so successful.  

The word fail is used with hesitation with regard to this process. There was a hunch that sand 

casting with bubble wrap waste moulds was viable, but much uncertainty as to whether it 

would work. The practice-as-research shows that it does work, as will be seen, but the casts 

from the earlier incomplete pouring attempts have given more valuable insights than those 

which are complete. Furthermore, in a process of growth, in anticipation of what might emerge, 

whatever emerges is productive to the inquiry and thus a success. Peters refers to the 

possibility of determining success and failure of improvisations “in terms of their ability to 

originate and sustain dialogical forms that steer clear of the negative and positive poles of 

boringness that await timidity and arrogance alike” (Peters, 2009, p.56). In this respect the 

artefacts and processes in this research are not to be judged as design for anything, but as a 

methodology in conceptualisation. 

6.6 Back to the Foundry 

Bubble Wrap 2: I went back to the ECM foundry to explore possibilities with other packaging 

materials for waste moulds, along with a further attempt at casting with the bubble wrap. Three 

layers of bubble wrap were tried with the aim of creating a wider combustible void for the 

aluminium to flow into. Again, this resulted in an incomplete form (fig. 47), but showed that the 

aluminium had gone further into the void. 
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Fig. 47: Incomplete third attempt with bubble wrap as a waste mould, 06 July 2015 (I. Lambert). 

Polystyrene (EPS) Pellets: ECM pointed out that the aluminium would flow more effectively 

if poured from the top of the bowl when upturned (i.e. from the highest point of the form; see 

fig. 48). It is normal practice in drag and cope sandcasting for the sprue to be added in the 

second half of the mould, but as waste moulds were being used this was not so problematic. 

This was tested with the polystyrene pellets, which this time had been more tightly arranged 

to ensure greater connectivity for the flow of aluminium. With the aluminium poured from the 

underside of the form (and the pellets more tightly packed) a complete aluminium facsimile 

form was produced (fig. 49; see appendix 1, pp.23-24). 

 



105 
 

 

Ian Lambert, PhD Design  The University of Edinburgh, 2019 

 

Fig. 48: Downward flow of aluminium (I. Lambert). 

 

    

Fig. 49: First complete sand cast bowl using EPS pellets: 06 July 2015 (I. Lambert). 

Air-filled Printer Cartridge Packaging: An experiment was undertaken with air-filled packing 

used to protect printer cartridges. This was difficult to cast in a two-part flask. Instead, the bag-

like packaging was filled with sand and buried in a metal bucket, with a pouring cap placed on 

top. Again, the result was instantaneous and the mould took in a lot of material, completing at 

the first attempt (fig. 50). As the form was a facsimile of the original, the process was more 

replication than growth, whereas other materials were used to make other forms. This was not 

pursued further – it offered little more to the investigation in terms of anticipation (although 
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some of the participants in the later workshops tried with larger bags of this kind) and a process 

of growth. (see appendix 1, pp.19-20) 

Even when working in the foundry with the skilled sand casters there was a departure from 

the rules of the process, i.e. improvisation: casting the printer cartridge bag (see fig. 50) could 

not be achieved in the usual two-part drag and cope casting box. Instead the waste mould 

was buried in a bucket. The sand casters were very sensitive of their professional pride and 

there was a risk to this if the improvised method, in their eyes, failed (it did not). Instead, 

improvisation generated both an outcome and a process, which was used in subsequent pours 

using the mini-foundry. 

 

Fig. 50: Aluminium facsimile of air-filled printer cartridge and bucket cast: 06 July 2015 (I. Lambert). 

Bubble Wrap 3: With the sprue on the underside of the bowl, and three layers of bubble wrap, 

the first completed form was achieved (figs. 51, 52, 53 and 54). Another version was attempted 

in bronze to see if there was any difference in the displacement of the waste mould.  Bronze 

melts at about 1100°C, approximately 400°C hotter than aluminium. There was more 

blackening on the resultant cast, whereas the aluminium casts, when cleaned, are relatively 
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bright. Bronze is also considerably heavier, and the tactile experience of handling the bowl 

was altogether different. (see appendix 1, pp.26-28, pp.36-37) 

The emotional response of all of the active participants is every bit an important part of the 

process. For ECM, there was a professional satisfaction in finally surmounting the problem. 

From the research perspective, responses were mixed: there was satisfaction in that the 

ongoing process had eventually led to a complete cast form, but also regret that that part of 

inquiry was complete, echoing Klee: “Form is the end, death” (Paul Klee, 1973, cited in Ingold, 

2009, p.91). Or, as Gary Peters puts it, “Anticipation does not simply want fulfilment; it wants 

a future that is itself anticipatory, a future that retains its futurity—anticipation feeds on 

anticipation” (Peters, 2009, p.59). This was perhaps one of the reasons there was 

disappointment when the printer cartridge packing cast successfully at the first attempt.  

 

Fig. 51: 13 July 2015, first complete attempt (aluminium) with bubble wrap as a waste mould (I. Lambert 2015). 
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Fig. 52 (L): First complete attempt at using aluminium with bubble wrap. Fig. 53 (R): Complete attempt at using 
bronze with bubble wrap (I. Lambert 2015). 

 

 

Fig. 54: 13 July 2015: bronze version showing the sprue underneath, i.e. downward flow (I. Lambert 2015). 

Polystyrene (EPS) Pellets 2: Experiments with bubble wrap and EPS pellets were conducted 

concurrently (see appendix 1, pp.29-35, pp.50-53). Gluing the pellets together beforehand 

would assure the connectivity between each pellet and result in a greater flow of aluminium.  

Using non-reactive adhesives (latex cement for one, and PVA wood glue for the other) the 

pellets were glued together using a ceramic breakfast bowl as an armature (fig. 55). The pre-

formed waste moulds in themselves where objects of interest. Once hardened, although light 

and delicate, the form is rigid enough to hold in the sand (fig. 56). 
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Fig. 55: (L) Polystyrene pellets glued together with a bowl as armature. Fig. 56: (R) Set waste mould (I. Lambert, 
2015). 

Made in a two-part sand cast, the form again had a sprue underneath. The bowl was used in 

making the first half of the mould (fig. 57) to provide support while the sand was packed tightly 

into the spaces (fig. 58). 

     

Fig. 57: (L) The bowl used as a support around the waste mould, in building the sand mould (the bowl is removed 
before pouring). Fig. 58: (R) Polystyrene pellets being pressed into the green sand (I. Lambert, 2015). 

The satisfaction that arises from the pouring comes in two stages. Success is anticipated when 

a lot of molten material disappears into the space, indicating that something has worked: this 

is satisfaction stage 1, but now evidence is required to affirm this. Satisfaction stage 2 comes 

when the cast is brought from the steaming sand.  

Later, scrap bronze (fig. 59) was used with equal success (fig. 60). Again, the difference in 

weight was striking, but the outcome was enormously satisfying. The weight and colour gave 

a sense of material value (as in money) to the object, which had emerged from two converging 

waste streams. 
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Fig. 59: (L), Scrap bronze. Fig. 60: (R) Bronze bowl, unpolished (I. Lambert, 2015). 

A look at the bronze bowl close up reveals a texture that is not present on the aluminium bowl. 

In fig. 61 small polyp-like forms can clearly be seen. Bronze has different properties from 

aluminium, and melts at a higher temperature, which in turn may have affected the release of 

gases from the polystyrene (this can easily be detected by smell when disrupting the sand to 

retrieve the mould). The polyp-like forms have the appearance of a small eruption of gas. In 

close-up, they added a rich texture to the surface which was lost when polishing the surface 

with a wire cup brush. This has led to a reluctance to take forms further in the process in part 

from a desire to freeze the process at its most exciting.  

 

Fig. 61: Close up of surface of the Bronze bowl, unpolished (I. Lambert, 2015). 
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Jumbo Bubble Wrap: Further moulds were made with jumbo bubble wrap to assess the 

difference in effectiveness in the volume and outcome (see appendix 1, pp.38-41; and 

appendix 4). These had adequate space for the molten materials to flow and with the sprue 

entering the space from the underside, the flow was better aided by gravity. One cast was 

made with aluminium (fig. 62), another in bronze (fig. 63), both having a more voluminous 

textural quality. 

 

Fig. 62: Jumbo bubble wrap in aluminium. 27 August 2015 (I. Lambert, 2015). 

 

Fig. 63: Jumbo bubble wrap in bronze. 27 August 2015 (I. Lambert, 2015). 

Figs. 64 and 65 contrast the incomplete and complete attempts, and bring into focus the 

suspension of a process. 
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Fig. 64: June 2015, Incomplete second attempt at using large bubble wrap as a waste mould. Fig. 65 (R): Complete 
cast with big bubble wrap (I. Lambert 2015). 

At a later stage, in spite of a reluctance to achieve a full completion, these two bowls were 

polished with a wire cup brush, but the textured surface meant the full gleam of the material 

was not fully exploited. One edge of the bowls was milled away to provide a flat surface for 

polishing, which also revealed a more defined cross-section through the form and the density 

of the larger bubbles (fig. 66; see appendix 1, pp.45-49). 

 

Fig. 66: Jumbo bubble wrap in bronze (2015) milled and polished 2018 (I. Lambert, 2018). 
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6.7 Moving to the Next Stage 

ECM’s open-mindedness in freely allowing experiments with new approaches to casting with 

different waste moulds was invaluable. Other firms might well have declined to help, viewing 

this type of work as outside their practice, or, as untried and untested processes, might have 

declared it impossible. More importantly, ECM allowed me to take part in the making process 

and form the sand casts myself, learning new techniques and, importantly, enabling a close 

engagement with the materials and processes. However, the different perspectives from ECM 

as makers on one side, and me as the maker-researcher on the other, became more visible 

as the research advanced. ECM were making to make a living, I was making for a research 

inquiry. ECM were paid for their time and materials, but had other work to do. On more than 

one occasion, just wanting to get onto their next job, they pulled casts from the sand when I 

was attending to other matters. It is also the habit of sand casters to knock the sprue off the 

cast before the metal has fully cooled to avoid having to saw it off. From a labouring point of 

view, this makes sense; in terms of documentation, it means there are gaps, albeit small ones, 

in recording the process and creating visual narratives. 

On one day, when time had run out, it was agreed that the work would resume the following 

week, to finish a cast. The waste moulds were left at the foundry, but I returned to find that 

ECM had poured the cast in my absence. It was handed over with little appreciation of the 

need to record and document the process in detail, as had been the case with all of the 

previous pours. 

Lastly, there was a desire to explore outside the established parameters of the trade, and 

ECM’s extensive knowledge (both tacit and explicit) of the process was becoming a constraint 

on the inquiry: there were moments when the inquiry would have benefitted from a greater 

degree of independence. This was the point at which I made my own foundry. 

6.8 The Mini-Foundry 

The anonymous designers improvising in the developing world (see chapter 2.9, pp.46-48) 

and elsewhere led me to look at combining off-grid types of self-sufficiency with a critical 

approach. It is important to embed a strong narrative of the context in both the act of making 

and in resulting artefacts. It is also important that the creative outcomes stand up to scrutiny 

and inform our understanding in the lineage of a making culture.   

The mini-foundry was built following the instructions on a YouTube channel,80 which, 

according to Gauntlett (2011, p.80), is “very much a craft process” in itself. The development 

of my own mini-foundry gave me autonomy. It allowed for play (Schrage, 2013, p.19) with the 

                                                            
80 See Grant Thompson’s YouTube channel, King of Random 
https://www.youtube.com/watch?v=hHD10DjxM1g  

https://www.youtube.com/watch?v=hHD10DjxM1g
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process, unsupervised by those with an entrenched knowledge. It was used for the first time 

at a half-day workshop I ran at Edinburgh College of Art (ECA) for the MA Materials Practice 

course (see appendix 1, pp.57-58).81 This was a simple demonstration to the students on the 

principals of casting so is not scrutinised in depth. However, it showed the effectiveness of the 

process with the polystyrene pellets (see figs. 67). The key difference with ECM is the amount 

of aluminium that can be melted each time, but the foundry itself is surprisingly effective for 

one that uses charcoal with an additional air supply provided by a hairdryer. It went on to form 

the basis of a series of workshops where others were invited to enter into the same exploratory 

mode of making, which is discussed below. 

   

Fig. 67: From left to right: first use of mini-foundry; sandcast; aluminium mould (I. Lambert 2016). 

In the convergence of pre-industrial and post-industrial processes discussed in chapter 2, one 

of the interplays between the two is in the use of one to make tools for the other, particularly 

with digital fabrication. Here, though, referring to a freely available digital, moving-image 

manual (a post-industrial source) it has been possible to make a tool for melting metal (a pre-

industrial process) using readily available materials and components (from an industrial 

process), for about £25 plus the cost of charcoal briquettes (fig. 68).  

                                                            
81 January 2016 
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Fig. 68: Diagram of the mini-foundry used in subsequent workshops and experiments (I. Lambert 2018). 

The mini-foundry will melt approximately 800ml of aluminium in around 30-40 minutes. Small 

electric mini-foundries for hobbyist use are capable of melting around 250ml of aluminium, but 

cost around £400. This home-made foundry is easily available to those in the industrialised 

world who might be so inclined to build it. 

Adaptations were made: sometimes changing the air supply from a hot hairdryer to a cool air 

blower, and also adding a reinforcement mesh to the lid as it can break easily without one. 

The foundry must be used within an extension cable’s distance from an electric power supply 

for the air blower (or in Thompson’s case, a hairdryer, but this really needs to have a cold air 

setting or it will melt the PVC feed pipe). A human-powered bellows could be used, but an 

additional person is required to drive this, as the air supply must be continuous. 

Although shown being used inside in the images above (fig. 63) it is recommended that this 

foundry is used in the open air: there is the obvious risk of fire in a building, but also the fumes 

from the melting process and the combusted polystyrene are hazardous with repeated 

exposure. Also in the images, above foundry sand (green sand) is being used, whereas in all 

subsequent workshops and making events ordinary building sand was used.82 

While facilitating a workshop in Estonia (see section 6.13 below) I also conducted experiments 

with my own work (see appendix 1, pp.75-78). 

                                                            
82 Green sand is so called not for its colour, evidently, but because of the state in which is quarried. Under a 
microscope the grains will be sharp, meaning that they will interlock around the cavity more reliably. Beach 
sand grains will be round and less reliable. Also, foundry sand has a small amount of oil added to help bind it. 
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Fig. 69: Early experiments at sandcasting bubble wrap with the mini foundry, Feb 2016 (I. Lambert). 

Improvising with a metal bucket and construction sand, instead of a two-part flask and foundry 

sand, meant that some of the precision and detail was lost. However, the autonomy of working 

in this way gave rise to a different kind of thinking experience. Being solely in control of the 

work instead of working in conjunction with experienced foundry workers led to more focussed 

thought, with no requirement to explain the aims of the inquiry to others supporting the 

process. The thinking was much more improvised, working with tools and objects to hand, 

such as using a half dome, which just happened to be there, to make forms in the sand (fig. 

69). The pour led to an incomplete bowl for the same reasons described before: the sprue 

was off to the side of the bowl and an upwards flow was needed. On the second attempt, the 

cast was made the other way up, which failed at the first attempt, but gave rise to asignifying 

(Deleuze & Guattari, 1980, p.9) images (fig. 70) and resulted in a completed cast on the 

second attempt (figs. 71 and 72). 

Also working from a well-equipped metal workshop meant that there was an opportunity to 

work into the casts and experiment with finishes. The cast was dipped in oil and blanched with 

a blow torch to give a blackened surface which was then polished. 

 

Fig. 70: Early experiments at sandcasting bubble wrap with the mini foundry, Feb 2016 (I. Lambert). 
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Fig. 71: Second attempt at sandcasting bubble wrap with the mini foundry, Feb 2016 (I. Lambert). 

 

Fig. 72: Early experiments at sandcasting bubble wrap with the mini foundry, Feb 2016 (I. Lambert). 
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As an alternative to using EPS pellets, a block of EPS was crumbled into fragments (fig. 73). 

These were arranged in a bowl-shaped hole in the sand, and not glued prior to being covered. 

In this arrangement the sprue had to come in from the upper side of the bowl, but there was 

sufficient space for the pour to complete. Although the outcome was a somewhat messy form, 

with access to rotating wire brushes and polishers a shiny finish could be achieved which 

countered the unruliness of the form. This was on-the-spot experimentation that drew on tacit 

forms of knowledge. There was no forethought in the design, but instead, presented with 

materials and resources, a flow was followed that was driven in motion by a tactile process of 

thinking extended into the matter (Malafouris, 2013, p.3; Clark & Chalmers, 2016, pp.48-64). 

Even when complete, the finished bowl, posed alongside some of the original material, 

provides a narrative to the making. 

 

Fig. 73: Early experiments at sandcasting EPS with the mini foundry, Feb 2016 (I. Lambert). 
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6.9 Ludo Moulds  

A ludo mould is where a waste form, traditionally wax, is encased in a mixture made from 

plaster of Paris, grog and molochite in equal measure, then water (fig. 74). The mixture is 

poured over and around the wax form, and after it has set it is fired to 1000°C. The wax 

vaporises, leaving a void in the hardened block. This is the ludo mould into which molten 

aluminium or bronze can be poured. More recently, 3D printed polylactic acid (PLA) forms 

have been used to create the void when burnt away. PLA is well suited for this purpose and 

forms can be much more complex, with higher definition than can be achieved in sand. The 

forms can also be made with denser plastics. These are always burnt out prior to the 

aluminium being poured in. They cannot be displaced by the molten aluminium in the way 

polystyrene can. So the main advantage is that more complex forms can be achieved, with 

greater surface detail and one that does not show traces of being cast in sand. On the other 

hand, the making of ludo moulds is much more labour and energy intensive. 

When being used to make similar bubble wrap and polystyrene forms that had been achieved 

with sand casting, the advantage is that the surface finish is more clear and defined. However, 

the additional amount of time and resources required makes this advantage questionable. 

There was one further challenge in that the bubble wrap moulds had to be formed over an 

MDF pattern which cannot be left in the mixture. This meant that the mould was made in two 

halves, which is not the usual way to make a ludo mould. This required an innovative solution, 

using a box made from phenolic coated ply (no substance will stick to this surface) so the ludo 

mixture could be poured in two halves (see fig. 75). After the first half of the mould has set, 

the box, which is only screwed together, is dismantled. The cast is flipped, the MDF pattern 

removed, and the box is re-assembled around the block to take the second pour to complete 

the mould.  

 

Fig. 74: Initial sketch to work out the formation of a ludo mould (I. Lambert 2017). 
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The sprue was created by gluing a wedged shaped piece of EPS on the underside of the form, 

and drinking straws were used to make the vents. The ludo mixture was poured in up to the 

level of the top of the sprue which would be burnt out in the kiln. 

   

 

Fig. 75: First half of the ludo mould for bubble wrap, with the MDF pattern removed (I. Lambert 2017). 

Also by making the mould in two parts, there was a danger that the resulting block would 

separate along the seam of the two parts during the firing process, so the blocks had to be 

covered with a further layer of mixture, reinforced with wire mesh, before being placed in the 

kiln for three days. One of the moulds split regardless of the mesh cover, as can be seen in 

the resulting cast shown in fig. 77. To make four moulds and put them in the kiln took around 
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five hours with the help and supervision of ECA’s two highly skilled sculpture technicians.83 

Then there was a morning of preparation, carefully arranging the ludo moulds in a sand pit, 

the pouring of the aluminium, and a long afternoon of chiselling the aluminium forms from the 

now-hard ludo mixture. Further to this, the carcinogenic molochite adds another hazard to the 

process, requiring the use of a high-spec dust mask. As can be seen in fig. 76, part of the air-

filled bubble wrap had floated off the MDF pattern in ludo mixture while it was setting, and thus 

the final cast was slightly deformed removed. 

 

Fig. 76: Bowl cast in a ludo mould from an unusually sized type of bubble wrap (I. Lambert 2017). 

After all this, the surface quality on both the bubble wrap and polystyrene moulds was certainly 

smoother (figs. 76, 77 and 79), and did not have any of the blackening that arises with sand 

casting. No polishing was required (see appendix 1, pp.89-99). 

                                                            
83 Ginny Hutchison and Steve Murray. 
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Fig. 77: Bubble wrap bowl, showing the breach between the two halves of the ludo mould (I. Lambert 2017). 

As the polystyrene was preformed (i.e. did not require an MDF pattern), the mould could be 

made as one part (fig. 78). An EPS sprue was glued to the bottom and the straw vents were 

held in place with Blu Tack. These emerged as part of the cast when it was finally removed 

(fig.79) and, where they had not broken off, were retained, forming a making narrative. The 

surface is bright and highly detailed, although one or two residual bubbles in the ludo mixture 

can be seen.  
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Fig. 78: Pouring the ludo mixture around the polystyrene form, with straw vents (I. Lambert 2017). 

 

Fig. 79: Polystyrene pellet bowl with the straw vents still attached (I. Lambert 2017). 
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Regrettably, there was not enough time to make a mould for another printer cartridge bag (fig. 

80). This would have posed a greater challenge in that the bag would have had to be filled 

with the mixture and allowed to set before pouring more of the mixture around it. The adhesion 

of the inner part to the outer part could be problematic because it might have broken off during 

the firing.  

 

Fig. 80: Large printer cartridge bag prepared for a ludo mould (I. Lambert 2017). 

 

6.10 (Pseudo) Ludo/Sandcasting Hybrid 

One final experiment was undertaken where the bubble wrap forms were simply coated in a 

layer of plaster-of-Paris (fig. 81), with straw vents, and buried in sand. This was an attempt to 

achieve the smooth definition of a ludo mould without the need for energy intensive firing and 

use of carcinogenic molochite.  

Although the plaster appeared and felt completely dry, and had a resonant sound when 

tapped, moisture was still present around the bubble wrap. When it came into contact with the 

molten aluminium, this created steam and caused the moulds to crack open, in spite of the 

support of the sand, and gave more distorted forms, in a couple of cases even blocking the 

flow (see fig. 82; see appendix 1, pp.103-105). 
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 Fig. 81: Bubble wrap coated in plaster-of-Paris (I. Lambert 2018). 

 

Fig. 82: With reference to fig. 81, resultant distorted casts (I. Lambert 2018). 
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6.11 Just out of curiosity…  

The obvious likeness of air-expanded polystyrene to potato- and corn-based snacks Quavers® 

and Monster Munch® made it irresistible to create an aluminium bowl cast from these forms 

(fig. 83). It did not work: firstly, the moisture in the sand soaked into the starch-based forms, 

and secondly, they lacked the combustibility of polystyrene to be adequately displaced by the 

aluminium. This was a minor distraction, but my curiosity to find out was overwhelming. (see 

appendix 1, p.101) 

  

Fig. 83: Monster Munch® and Quavers® formed in bowls as armatures. (I. Lambert 2017) 

 

6.12 Clarification on Drawing and Sketching 

Little has been said up to this point on the role of drawing and sketching in this research. The 

creative practice has been led by making and materials. Sketching has primarily been used 

either as a means of recording ideas, visualising and designing parts of the process, or 

reflecting on the procedure rather than the means for preconceiving the end product (fig. 84). 

Form has been driven by an engagement with materials and processes, following Ingold’s 
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ontology of process over outcome (Ingold, 2009, p.92). In the sketchbook/journal scribbles 

and sketches can be found of what the outcomes might look like, having been conceived 

through a process, rather than conceiving of an outcome and then determining a suitable 

process by which to make it. It is essential and significant to make this distinction, as 

predetermined designs are incompatible with an improvised process. The drawings are a form 

of visualising the necessary components required to conduct a process. The process 

determines the form of the artefact. 

Arguably, the modelling is a form of sketching or sketch development. Like writing, Cross 

argues, sketching is a form of amplified intelligence (1999, p.30). But when we sketch, we 

translate thoughts into visual representations. We visualise and externalise and communicate 

thinking. Drawings determine. While through exploration there may be sketching in materials, 

the emergent shapes grow, they emerge from the possibilities seen in the materials, they are 

improvisations and not predetermined schema (see appendix 1, pages 106-121). 

  

Fig. 84: Sketches arising from technical explorations of process (I. Lambert 2015). 
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The drawings in fig. 84 are technical explorations, made having seen Rony Plesl’s glass bowl 

in the Frozen Fountain, Amsterdam. These proposed outcomes arise from initial explorations 

of the process. The forming of the process itself is to me the core of the creative outcome, not 

the forging of the artefact. This is a process which can be passed on to others, which will be 

explored in the next chapter. 

6.13 The Workshops: Others Making 

Passing the process to others and allowing them to engage with my methods provides a 

means of further distilling and capturing the new knowledge and insights. This is a kind of 

reflective research epilogue, but their work, derived from my work up to this point, provides 

new and valuable perspectives which are highly significant to the research-as-practice. 

As a teacher of design I am in the fortunate position of being able to share this work with my 

own students, and others within academic networks. I have been able to travel to institutions 

in Estonia and China, as well as running workshops at ECA, another one as part of the 

Research Through Design Conference 2017, and of course teaching my own students at 

Napier University. I was keen to capture other practitioner’s ingenuity in the exploration of 

processes, and also gauge their response to the handling of the materials. The workshops 

differed depending on the level at which the students were at in their studies, and the culturally 

prevailing pedagogic approach. Fascinating cultural contrasts have emerged, but all have 

revealed a common visceral and emotive response to the sand casting process, described by 

many as empowering. These are discussed in detail later in this chapter (see also chapter 4.6, 

p.79). 

6.14 Workshop: Estonia Academy of Arts  

In February 2016 I was invited to spend one week at the Estonia Academy of Arts (Eesti 

Kunstiakadeemia, EKA) working with 12 post-graduate students from across jewellery, glass, 

leatherwork and blacksmithing courses.84 Estonia has a well-established metalwork and 

jewellery sector. It is world-class (although not necessarily world-leading), and there is 

evidence of highly accomplished skill, expertise and output. The students were asked to make 

their own foundries prior to my arrival and we were able to set to work immediately. 

During the initial briefing I explained Ingold’s morphogenetic mode of making as a process of 

growth, and encouraged the students to submit to this. Equally, I was very keen not to apply 

any boundaries on the process or scope of investigation. I told the students that they could 

use any discarded material suitable for a waste mould as the basis for an investigative process 

into sand casting. They were asked to avoid pre-conceiving of objects – no drawing was 

                                                            
84 Funded by an EU Erasmus mobility grant. I was invited by a colleague at EKA who had attended my paper 
presentation on the Convergence of Craft and Product Design in 2015 (see appendix 3A).  
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allowed (i.e. prior visualisation of the outcome). There was no requirement for the outcomes 

to have any utility purpose. Outcomes and processes could stand alone as reflection on 

material engagement (see appendix 1, pp.59-74, and appendix 4). 

If a student asked for advice on whether or not a material or object would work as a waste 

mould, they would instead be encouraged to discover for themselves. To say ‘no’ would 

deprive the student of the experience of failure, which has already been discussed as vital to 

creative inquiry and generating insight. It was important to the process of discovery to 

engender what Alex Groves (personal communication, 2016) later described as “a degree of 

naïveté” so as not to limit or dictate the terms of what they might achieve. The students quickly 

took charge of the process and created their own sphere of creative practice – ideas and forms 

just grew. The initial outcomes from the first two days of the workshop showed a rich diversity 

of thinking and experimentation (fig. 85). 

 

Fig. 85: First outcomes from experimental work at EKA. 

Students experimented with: 

 Plastic drinking straws (polypropylene); 

 A small teddy bear (filled with foam); 

 Bubble wrap; 

 Polyethylene foam (pleated); 

 A plastic doll’s head (undefined plastic); 

 A scouring pad (nylon impregnated with abrasive material); 

 Tinsel; 

 A plastic toy battleship (solid polystyrene); 

 Chocolate box trays (PVC, skippered); 

 Cardboard; 

 Plastic flowers (undefined plastic); 

 Air-filled printer cartridge bags; 

 Expanded polystyrene (on two pieces with stones embedded into it); 

 Neoprene. 
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It was already known that EPS, foam and bubble wrap would lead to more complete forms, 

but much on the list was entirely new. The small foam-filled small teddy bear gave an eerie 

Pompeii-like facsimile of the form. The battleship, doll’s head and plastic flowers were too 

dense to give way to the flow of molten aluminium, even though the two former items were 

hollow. The cardboard would combust too slowly and the tinsel was barely combustible in 

these conditions (see fig. 86). The use of drinking straws85 gave rise to some exciting concepts 

and these were used in a later workshop (see fig. 102). 

    

Fig. 86: Tinsel. 

It was fascinating to observe the influence of the student’s own expertise from their disciplines. 

The piece in figs. 87 and 88 has embodied in it the qualities of an object in glass, having been 

made, as it was, by a student in glass. The student made a vessel, and as he might have done 

with a glass object, devoted a lot of time to grinding and polishing one side in contrast to other 

rougher surfaces. 

    

Figs. 87 and 88: A glass student devoted much time to polishing a surface. 

                                                            
85 A widely known problem in terms of ocean plastic. See 
http://www.greenmatters.com/news/2017/10/05/Z2sFVvy/plastic-campaign-straws  

http://www.greenmatters.com/news/2017/10/05/Z2sFVvy/plastic-campaign-straws
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The one leather-working student incorporated her cast of some bubble wrap into the heel of a 

shoe (fig. 89). 

 

Fig. 89: Bubble wrap waste mould on a wooden last, intended as heel of a shoe. 

The jewellers made rings and bracelets, which exploited the traces of the previous materials 

(polystyrene) to delightful effect (fig. 90), which could have been made again in a more 

precious metal, such as silver.  

 

Fig. 90: A jewellery student exploited the textural qualities of polystyrene. 
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Another way of creating a narrative of process arose from the curation of a review exhibition 

at the end of the week. The tools and devices were posed alongside the objects to narrate the 

viewer through the process (see figs. 91 and 92). The abrasive tools, worn out, still held grinds 

of the material, now irretrievable to any kind of chain or cycle, thus forming an end-point for 

the material flow. Presented in this way, and as photographs, they are signifiers/asignifiers of 

the process, that work with an immediacy that is different to moving image (see fig. 93). 

   

Fig. 91 (L): Bracelet displayed alongside abrasive wheel. Fig. 92 (R): Rings with used emery paper. 

 

Fig. 93: Film still of the abrasive wheel being used. 

A student de-brief with Tanel Veenre, the head of jewellery design at EKA, and me revealed 

some key points that have informed the research (fig. 94). Firstly, the 3H discussion in 

chapter 3.6 (see p.66-69) arose from Tanel Veenre’s question to the group: “How do you 
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think was the balance between brain [head], the hand and the heart? Which did you use the 

most?” 

Asking the students to discuss some key highlights led to this (abridged) conversation about 

failure: 

Student: I love the fact that you let us fail. Or wanted us to fail. Or that was one 
of the parameters. 

IL: I think I wanted you to accept failure as a success […] What does it mean to 
fail? It may not have turned out as you intended, but there are things here we 
never expected. 

Student: I would say it’s the slight random element that the casting has, and 
somewhat combined with the failure aspect. I guess it’s some weird way to get a 
thrill nowadays. 

IL. I think the fact is that there is no such thing as failure in this process. If you 
don’t know what’s going to happen then how can you fail? It’s a random process. 
We’re not sure what’s going to happen. But things that do emerge are very 
exciting. 

 

Fig. 94: The 12 students (anonymised) with their favourite objects. 

The workshop at EKA was the most valuable in giving rise to new insights with regard to 

embracing failure, documentation and creating narratives, improvisation and redesign, and 

also in studying the technicalities of the mini-foundry. Taking this workshop to China twice in 

2016 gave rise to other, wholly different, insights from the experience of working with post-

graduate students in Estonia. 
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6.15 Workshop: ZZULI, China #1  

 

Fig. 95: Chinese students look on at the mini-foundry, itself made from old packaging. 

In March 2016, I travelled to the Zhengzhou University of Light Industry (ZZULI) in central 

China to run another one-week workshop on sand casting (fig. 95).86 The students, in their 

second year (of four) of an undergraduate industrial design programme (with English), were 

much younger and inexperienced as makers in comparison to the post-graduate students in 

Estonia. Previous experience87 told us that attempts to explain Ingold’s hylomorphic and 

morphogenetic approaches would have frustrated even the most skilled of ZZULI’s 

translators,88 so we set the students a simple brief to melt down aluminium cans and make a 

2D relief or 3D  sign to either encourage recycling or discourage littering. This provided an 

opportunity to exploit in full Groves’ notion of naïveté (personal communication, 2016) and at 

least allowed me to assess their response to an unfamiliar making process. However, the 

students told us at the end of the week that other than occasionally using card or foam sketch 

models, this was their first opportunity on their programme to personally manufacture a 

tangible object. Also, there are pedagogic challenges arising from a wide cultural divide. 

Firstly, as acknowledged by themselves and their teachers, Chinese design students are very 

reluctant to show the messy sketch development in projects, viewing this as sub-standard and 

detrimental to the presentation of the final outcome – the process is hidden. Secondly, Chinese 

                                                            
86 This is part of an ongoing partnership where academics from Edinburgh Napier University teach in China. 
87 I have taught as a visiting lecturer at ZZULI since 2006. 
88 The English language teachers who act in this capacity are unaccustomed to the specialist terms and 
parlance used by designers, particularly when discussing abstract ideas. 
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education supposedly follows a Confucian model of learning by rote. Thus attempting to 

engage students in a messy, materials-driven and seemingly aimless (i.e. unknown) 

morphogenetic process which focusses on the narrative of making is culturally counter-

intuitive. My own experience of teaching design to students from the Peoples Republic of 

China (PR China) specifically is that there is generally a high demand for guidance and 

approval from teachers and an unwillingness to challenge prevailing ideas89. 

Many of the students’ outcomes used the expected archetypes of recycling signage such as 

cyclical arrows (fig. 98), or simple literal slogans like ‘no litter’. In the context of the brief, the 

students initially looked to aluminium cans as their main source of material (fig. 96).90 Cans 

are used in Grant Thompson’s YouTube videos, but he fails to warn of the pitfalls. Firstly, the 

cans are thin-walled and prone to oxidise as they heat up, rather than melt; and secondly, they 

are lined with a micro-layer of polymer which combusts as it melts. The combination of 

oxidisation and burning of the polymer leaves for much higher levels of impurities (slag, or 

schluck) in the molten metal which needs to be scooped out before pouring. In some cases, 

the impurities would flow into the mould as can be seen in fig. 97. The dark area in the human 

figure is below the sprue and the impurities would have come into the mould last. Also, by 

having crucibles full of slag the fuel efficiency of the process is greatly reduced. (See appendix 

1, pp.79-81, and appendix 4). 

 

Fig. 96: Aluminium drinks cans. 

                                                            
89 This may have more to do with their political history since 1949, than a more deeply rooted cultural history. 
90 Although some students missed the point entirely when they threw surplus empty cans into the bin. 
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Fig. 97: Anthropomorphic figure dropping litter in a bin. Note the impurities in the metal below the sprue. 

I had made the foundry in Zhengzhou, using a large metal paint tin and a Chinese made air-

blower which was perfect for the task (see. fig. 95). Everything here was made in China. In 

this first workshop I was nervous of allowing the students to be too closely involved in the 

pouring of red-hot molten aluminium at around 700°C, largely due to their lack of experience 

of making and also due to a lack of confidence in the translation with regards to health and 

safety. We were working with only one foundry and for almost 20 groups of students there 

was much waiting around. Another problem arose through translation. We emailed a few 

weeks in advance to make sure there was plenty of charcoal for the foundries. When we 

arrived we were given an enormous sack of coke, normally used in power stations. This was 

impossible to light in the mini-foundry without other fuel. Once we got some charcoal, we did 

use some, but the high sulphur content made the casts very brittle. 

    

Fig. 98: (L): recycling sign in polystyrene. (R): transformed into aluminium. 
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6.16 Workshop: ZZULI, China #2 

We returned to ZZULI later in the year to run the workshop again (see appendix 1, pp.82-85, 

and appendix 4).91 In response to feedback from the students in March, the students were 

allowed to undertake all of the making themselves. We sent video instructions (YouTube is 

not available in China) and asked each team of students to make their own foundry. This time 

there were some 20 foundries in operation at any one time. In this instance, it was interesting 

to view the process from a wider perspective, rather than get close up. The close proximity of 

each making space (see fig. 99), the tangle of cables (trip hazards), and the blasé attitude to 

safety equipment, including goggles (but obviously not gloves), gave rise to a complex but, as 

it turned out, unwarranted anxiety for the students’ safety. In fig. 99 (see also the films in 

appendix 4) a colleague and I can be seen wearing flame retardant overalls and eye 

protection, while the students wore regular clothing. We sent away those wearing footwear 

with exposed skin, and strongly discouraged the wearing of synthetic fibres. 

 

Fig. 99: Still from film of students at the Zhengzhou University of Light Industry (P. Kerlaff, Oct. 2016). 

I was struck by a political paradox that arose from reading DIY Citizenship: Critical Making 

and Social Media (ed. Ratto and Boler, 2014) at the same time. In the introduction to this book 

of essays, Ratto and Bolar describe DIY Citizens as “[The] emergent communities of ‘critical 

makers’ and political protesters that organise on- and offline” (2014, p.5). This, they say, is a 

form of self-creation that reacts “against the regulation of identity that can constitute the 

experience of a totalitarian government” (ibid, p.5). The Chinese students executed perfectly 

the making of their foundries in response to detailed video instructions. However, they were 

also asked to melt and pour molten aluminium into waste moulds buried in sand in accordance 

                                                            
91 November 2016. 
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with UK health and safety measures (i.e. wearing protective clothing, properly prepared 

working environments with adequate space away from buildings, avoiding trip hazards, and a 

readily available means to extinguish fire), which they largely disregarded. Thus, initially, my 

colleague and I were concerned about the safety, but we soon realised that we needed to 

allow for the local attitudes. Filmed from an aerial view by another colleague, it is clear that 

the Chinese students simply formed their own terms for managing personal risk, and they 

were thus liberated and empowered to work quite prolifically, learning as they went. It is the 

most surprising image of the entire workshop. The working area was chaotic (see fig.100), 

while my colleague and I nervously moved among them wearing fire retardant overalls, leather 

footwear, goggles and visors, and gloves. At the end of the week we asked if there had been 

any injuries: one student had burnt their hand when reaching for a pair of tongs that were still 

hot, requiring only a bit of dousing in cold water. The paradox here was that these citizens of 

a country with a reputation for being highly bureaucratic were unbound by heavily regulated 

safety practices, whereas in the democratic UK, the regulatory health and safety measures, 

while not to be trivialised by any means, can be stifling in undertaking such a workshop with 

our own students.  

 

Fig. 100: Still from film of students at the Zhengzhou University of Light Industry. The student is wearing “fake” 

PVC protective foundry clothing, which should be made of leather (I. Lambert, Oct. 2016). 

Sadly, though such recklessness and risk was not reflected in the creativity of the work. In my 

experience, design students from PR China have a tendency to only want to show the polished 

outcomes of a design project, regarding all evidence of rough visualisations, and important 

failings in the testing and development of work, as unsightly and unaccomplished by-products, 
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not for the eyes of others, least of all their (in their eyes) “venerable” teachers. However, I set 

about filming and interviewing the students at work, wanting to capture above all their 

emotional response to the process. As mentioned above, to explain Ingold’s notion of making-

as-growth (Ingold, 2013, pp.21-22) was beyond our capability with these students and their 

translators. However, there was the opportunity to unpick 3H to some extent, and I was keen 

to capture some of the emotional responses to the outcomes as they came into being.  

The interviews yielded a few interesting responses although, being mediated through a 

translator, some of the meaning may have been misinterpreted. I also suspected, to a small 

degree, that the translator may have wanted to make the student appear earnest in their 

answers. I also noticed that female students gave answers that were more insightful than the 

male students. When asked how doing the process made them feel, male students might 

answer, ‘tired’, whereas female students spoke more of their delight and excitement. Some of 

the answers captured on film are transcribed in appendix 2, the most interesting being where 

the students could not quite believe the process worked: 

IL: Just 5 minutes ago, that was liquid aluminium and now it’s a solid artefact in 
your hand. So how does it feel to hold it? 

Student: It’s about magic! About magic. 

6.17 Workshop: RTD 2017 

In March 2017, as part of the Research Through Design (RTD) conference I ran a 

preconference practice-based research workshop in an attempt to explore and disseminate 

ideas of making as a means of generating research. The workshop was intended to have 

taken place on Portobello beach in Edinburgh, but as a time-bound event, certain personal 

factors made it logistically difficult. My intention was to have the participants experience 

making through the resources offered by the beach, with polystyrene beach litter and the sand, 

and I did my best to simulate this. I visited the beach the day before and was able to collect a 

large bag full of polystyrene for the participants to use (see fig. 101). 

   

Fig. 101 (L): Polystyrene on Portobello Beach. (R): the polystyrene collected after just half an hour.  
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I started the workshop with a demonstration of casting using one of my own polystyrene pellet 

bowls. The gasps of delight in reaction to the solid aluminium bowl as it was pulled from the 

sand were highly gratifying. The participants were then invited to make simple sculptures using 

the found polystyrene and other materials, including plastic drinking straws – another marine 

litter problem (Parker 2017)92 – which had also proved to be interesting in Estonia the previous 

year (see above, p.112). There was no requirement for utility, the workshop was merely an 

exploration of the material transformation of litter into an artefact of value (see fig. 102). It 

served as a means to explore the process.  (See appendix 1, pp.86-88, and appendix 4). 

    

Fig. 102 (L): Waste mould with polystyrene and straws. (R): The resulting aluminium cast.  

In terms of technical instruction, the participants were introduced to a making process which 

may or may not have been taken forward into their work. But to drill down into the cognitive 

and innate experiences of making, I interviewed each participant after they made each pour, 

or when they pulled their cast from the sand, to determine the extent of their personal 

satisfaction or elation in response to seeing an object of their own making come into being.  

6.18 Workshop: Edinburgh Napier (East Lothian) Oct 2017  

The RTD workshop was repeated with a group of post-graduate design students at Edinburgh 

Napier University. Prior to the workshop some time was spent discussing Ingold’s distinction 

between the hylomorphic and morphogenetic approaches to making, and that for this exercise 

the approach would be making as growth and “see what might emerge” (Ingold, 2013, p.21). 

The students were given polystyrene (EPS) and bubble wrap and had about two hours to 

create forms. They were also dispatched to find reclaimed aluminium for melting in the mini-

                                                            
92 See https://news.nationalgeographic.com/2017/04/plastic-straws-ocean-trash-environment/  

https://news.nationalgeographic.com/2017/04/plastic-straws-ocean-trash-environment/
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foundry. Each student was able to cast at least one object (figs. 103 and 104). Afterwards 

each of them was interviewed to find out how they felt about the process and to gauge their 

engagement with the visceral qualities of pouring aluminium (fig. 105 and appendix 2) 

 

Fig. 103: Student sand cast forms (2017). 

 

Fig. 104: A student’s cast, ground and polished, with painted MDF added to the top (2017). 

Transcripts of the conversations are in appendix 2, but some of the key points arising from the 

conversations with the students after the workshop were: 

There’s no going back: 

IL: How did it feel when you watched the liquid aluminium pouring into the space? 

Student 1: That's the exciting part because there's no going back. You're at the 
climax. It's exciting, it’s exciting. You have polystyrene burning and flames coming 
up. It's exciting and relieving, because you're going to have a product that will 
either work or not work. 

You have the before and after: 
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IL: Have you got any comments on the transformation, because you've got the 
before and after in your hands right now? How does the transformation feel to 
you? 

Student 2: Um, how it feels? That's a good question. It is very interesting because 
you have this very delicate [polystyrene] model, and it's really lightweight. 
Whereas you have it here [in aluminium] and it’s heavy. The transformation is quite 
interesting, and [pause] it feels good, though, just the opponents of having 
something so delicate and so heavy at the same time. 

And the most rewarding comment of all (see fig. 105): 

Student 3: Making is my power! 

 

Fig. 105: Student 3: “Making is my power!”  

The observation that “there’s no going back” resonates with the freezing in time of the 

incomplete process, because there really is no reversal of the process. If it stops, you 

have to start all over again. This chimes with “the before and after”, but this comment 

speaks to the transformation into the aluminium facsimile. It is part of the magic referred 

to by the students at ZZULI #2. Lastly, “making is my power” is important to the enabling 

and of course empowerment of making. The student derived this from the fact that they 

possess the power to transform materials. (See appendix 1, p.100). 

6.19 Conclusion to Chapter 6 

This chapter has given an account of the practice-as-research element of the parallel inquiry, 

and highlighted some of the new procedural knowledge and data arising from it.  

The work – experiments into improvised approaches to sand casting –  informs the analysis 

and reflection with reference to the contextual and literature review. This accords strongly with 

a heuristic auto-ethnographic immersion into making practices, leading to a reflective dialogue 
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on the generative power of improvisation and its ephemeral qualities. There is a strong degree 

of improvisation, the essence of a morphogenetic mode, which is mapped out 

diagrammatically with reference to the practice in the next chapter.  

The work has also embraced failure to the extent that failure is not couched in negative terms, 

but as a positive contribution to the body of work – this has been significant in the blending of 

process and outcome as an assemblage of elements into one cohesive body. 

The documentation of the work, not only through lens based records, but in the retention of 

fragments and debris and the tools and artefacts, has supported a discussion of the 

temporality of the making process, leading into an analysis and discussion of non-textual and 

non-verbal signifiers of knowledge, and representations of the overall body of work as a fluid 

and unfixed body of knowledge. 

The workshops, where the research has been extended through the work of others, have 

given additional insights into the process through the eyes (and other sensory means) of 

others which have been valuable to the reflective practice. 

The processes and outcomes are novel. The practice – an exploratory making process – has 

been a reflective body in a parallel inquiry to explore and cross-reference the theoretical ideas 

of others. The next chapter explores and articulates how the practice and theoretical inquiries 

come together to synthesise new insights and knowledge. 
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7. DISCUSSION: MAKING-AS-TELLING  

 “The key thing about stories is that they provide practitioners with the means to tell 
of what they know without specifying it” (Tim Ingold, 2013, p.110). 

 
This chapter brings together the two strands of the parallel inquiry and cross-references the 

theory with the practice. It aims to provide a coherent narrative of the practice as a knowledge- 

giving process and present new insights in theory and practice. 

The chapter is structured following the three research questions, addressing each in detail: 

1. What is the value of improvisation as a knowledge generating factor in making?  

2. What are the important factors in documenting the ephemeral qualities of a 
making process for the purposes of an original, meaningful, and evidence-based 
research narrative?  

3. Can tacit knowledge in making be effectively articulated without being made 
textually explicit in a research context? 

The fourth, broader, question will be explored more fully in chapter 8: 

4. To what extent can this knowledge advance and empower learning in design 
and making education? 

To address the first question, practice is discussed as a research inquiry, including its place 

in a lineage of practice, and the role of improvisation as a methodological choice in the work 

(see chapter 3.7, pp.70-72). This will lead into a discussion on the documentation of research-

as-practice to address the ephemeral qualities of making-as-research raised in the second 

question. This also informs new perspectives on modes of knowing and signifiers of new 

knowledge that have arisen from the practice-as-research in response to the third question. 

The discussion addressing question 2 leads into question 3. This is a discussion as to how all 

this informs an overall debate on the means by which work addresses the context of its being: 

specifically, whether or not the narrative has to be explicit to robustly articulate the significance 

of new knowledge or insight. Schemas (cf. Kettley, 2016, pp.170-171) have been created to 

visualise concepts as a contribution to knowledge arising from the research. Figs. 106, 109, 

110, 111, 120 and 122 map out areas of thought, and figs. 121 and 123, as posed 

photographs, are also schematic research outcomes. 

7.1 The Generative Value of Improvisation  

What is the value of improvisation as a knowledge-generating factor in making? Or put simply: 

How does improvisation generate knowledge? Ingold’s morphogenetic mode has provided a 

template for the making process and research methodology, and to explore making as a 

means of generating knowledge in itself. With respect to this, to be clear, making does not 

only occur in binary terms of making as growth (morphogenetic), and making as project 

(hylomorphic) as described by Ingold (2009; 2013, pp.21-22), or indeed Arendt’s (1958, p.136) 
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making as thinking and making as labour (cf. Sennett, 2009, pp.6-7). Morphogeneticism is 

improvisation, but as this section will show, improvisation in making occurs in varying degrees 

of intensity. 

This practice-as-research has submitted to the flows of a creative process that grows, as 

Ingold (2013, p.21) would have it, and has demonstrated how new ideas arise in a generative 

improvisational flow. Improvisation focusses the practice on process as opposed to outcome. 

Ingold and Hallam (2008, p.2) discuss creativity in terms of improvisation and innovation, firstly 

referring to Liep’s argument that creativity is associated with the production of novelty (2001, 

p.5, cited in Ingold & Hallam, 2008, p.2), as opposed to more conventional forms of everyday 

problem-solving. Here, Liep refers to creativity as innovation, which he regards as “a virtual 

synonym for creativity” (ibid, 2008, p.2), and everyday problem solving is improvisation. Ingold 

and Hallam challenge this, firstly in terms of the perceived polarity of innovation and 

improvisation, arguing that differences lie elsewhere: where innovation is characterised by 

products, improvisation is characterised by processes. Secondly, they argue that to read 

creativity as innovation is to read it backwards, in terms of its results, instead of forwards, in 

terms of its “movements” (ibid, pp.2-3). That is to say, innovation is defined and evidenced by 

its outcome, whereas creativity is temporal. To place an end point to the process is to 

extinguish the generative processes of creativity. Instead, they argue that “harnessing our 

understanding of creativity to improvisation gives a forward reading of creativity that recovers 

productive processes that have hitherto been ignored” (2008, p.3).  

It is important also to briefly clarify the use of the word inspiration. Inspiration is not discussed 

specifically by Ingold in the morphogenetic process of growth, because inspiration is not really 

a generative factor (see chapter 3.7, pp.70-72). The word inspiration is often misused to define 

a sudden or spontaneously stimulated moment of creative poiesis. However, Max Lamb 

casting on a beach can inspire a practitioner to attempt something similar – to go and do 

something, or take action, but the actual outcomes are generated through improvisation. For 

example, the move from Plesl’s glass bubble bowl to an aluminium casting process did not 

arise through inspiration, it is relational improvisation, it is redesign (fig. 106). 
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Fig. 106: Plesl’s bowl to Lambert’s bowl as redesign, not inspiration (I. Lambert 2018). 

So, one might be inspired into creative action, but the creative outcome arises from 

improvisation (cf. Ingold & Hallum, 2008, p.3). Creative action does not exist in a vacuum: “To 

design is never to create ex nihilo” (Latour, 2009, p.5); that is, creative work is relational to a 

prior experience or prefigurative work (Peters, 2009, p.62). Improvisation generates the 

becoming of new ideas, but this is always from that which came before: or, as Latour would 

have it, “to design is to redesign” (2009, p.5). In other words, creativity is a heteronomous 

process.  

The overall body of the practice-as-research here is indebted to external influences and ideas 

of practitioners who have gone before with accomplished bodies of work, as illustrated in fig. 

106. Max Lamb’s work with pewter stools has been mentioned more than once as being 

influential, along with Rony Plesl’s Bubble Bowl above – the work would not have arisen as it 

is without these reference points in the lineage of practice. Nelson too asserts that practice-

as-research has to be located in a lineage: “[…] if we wish to claim that our praxis manifests 

new knowledge or substantial new insights, the implication is that we know what the 

established knowledge and insights are” (Nelson, 2013, p.31). Ingold and Hallum (2008, p.9) 

go on to quote Boden: “the mind’s creations must be produced by the mind’s resources”, i.e. 

what is known already from others. To expand further: Peters refers to an interplay of 

autonomy and heteronomy. He starts by saying that “all material contains, sedimented within 

it, historical patterns of human engagement and creativity that impose limits on what can and 

cannot be done on the occasion of the material's subsequent reworking” (2009, p.11). Peters 

then quotes Theodor Adorno: “The demands made upon the subject by the material are 

conditioned much more by the fact that the material is itself the crystallisation of the creative 

impulse, an element predetermined through the consciousness of man” (ibid, p.11; emphasis 
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added). Peters later states: “Origin is an eddy in the stream of becoming, and in its current it 

swallows the material involved in the process of its genesis” (ibid, p.60). He then cites Walter 

Benjamin to clarify: “The term origin is not intended to describe the process by which the 

existent came into being” (ibid, p.62). To this end, influences from precedents are essential as 

a foundation for the practitioner to set forth into autonomous thinking. For example, that there 

is a long-standing precedent for using expanded polystyrene (EPS) for waste moulds in sand-

casting is unavoidable, but it is a point from which to act. Max Lamb, having already made 

bronze bowls with EPS waste moulds (see fig. 38), is emphatic that he does not own 

sandcasting, adding that others can and should try it (Lamb, 2018). With reference to the work 

with bubble wrap, while Plesl provided the prefigurative starting point, the impulse to do so 

and the work that followed came about from autonomous actions and thoughts that were 

fundamentally different and new in approach. This is the interplay of autonomy and 

heteronomy described by Peters (2009, p.11). In terms of heteronomy, the connection was 

made having already worked with one form of aerated packaging (EPS) and seeing the 

potential to move towards another (bubble-wrap). The artefacts and modified processes arise 

in an autonomous stage, or “eddy” (ibid, p.11), in this lineage of practice, as a unique and 

novel advancement of precedents.  

Lineage of ideas in practice is not to be conflated with a lineage of practice, that is, the passing 

down (instruction) of techniques and rules from master to apprentice through guilds, where 

“the standards of excellence that one tried to attain were set by other people” (Dormer, 1997b, 

p.220). Rules, Dormer argues, do not encourage creativity, “[…] no harm and probably some 

good can be achieved by shaking these activities free from the assumptions of instruction and 

the framework of rules and formulas” (ibid, p.221). This is relevant for those operating in the 

academy, whose role is to challenge and question conventions. Of course, as discussed in 

chapter 3, it is the relative constraints of rules that help to mark (delimit) the space for creativity 

(Peters, 2009, p.12). If creativity occurs along a lineage of practice, those who go before are 

always nudging the next to advance it, not repeat it.93 Plesl, Lamb, Studio Swine, and others 

have heteronomously nudged this work towards autonomous action, and indeed, through 

workshops, others have nudged this further. 

Deriving a creative course of action from precedents does not render a process or outcome 

unoriginal: all creative practice is dependent on its lineage. It is in the uniqueness and 

originality of the autonomy of an individual’s practice that novelty can be evidenced, as is the 

case with the creative practice in this thesis.  

                                                            
93 See also Gombrich (1995, pp.8- 9) “Each generation is at some point in revolt against the standards of its 
fathers; each work of art derived its appeal not only from what it does, but what it leaves undone” The Story of 
Art, 1950 (1995). 
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This sub-section has established how the novelty arose, and demonstrated how improvisation 

has been generative. However, if, as Ingold and Hallum (2008, p.12) claim, improvisation is, 

broadly speaking, “the way we work” in everything, it is important next to discuss the shades 

of intensity of improvisation in different modes of making.  

7.1.1 Rule-Following and Wilful Naïveté 

This sub-section examines the occurrence of improvisation along a skill scale of rule-following 

and wilful naïveté. The practice-as-research here not only methodologically embraces 

improvised methods for material transformation, it enhances this by extending towards naïveté 

in strategically choosing a new area of practice (i.e. sand casting), to maximise the generative 

potential (see chapter 4.3, p.75). In other words, it is wilful naïveté, a deliberate unawareness 

of the rules, as deployed by Studio Swine (Groves, personal communication, 2016; see 

chapter 6.14, p.129) to widen the possibilities of discovery.  

Conversely, as a mode of making, the skilled level of craftsmanship demonstrated by Pye and 

Korn is essentially rule-following, a form of tacit knowledge that is acquired through repetition 

of practice (Janik 1989, p.216; also cited by Dormer, 1997b, pp.219-221). The word naïveté 

is not used here in the sense of lacking in wisdom, but as an attitude or position adopted by 

the maker to widen the scope or delimitation of improvisation. By stepping out of my own 

established practice and stepping into a new one, I have become wilfully naïve. 

For the making-as-research in this thesis, the objects are tools of inquiry intertwined with a 

process driven exploration, where improvisation is embraced. Therefore, the made artefacts 

have a different status from objects purposed as end products, in that they arise from a 

creativity where the process is the focus of the inquiry. Materiality leads the work, but the 

unfinished state of the bowls, inadvertently suspended in production, foregrounds process. 

However, as with Lamb’s 2008 film, the narrative brings an additional aesthetic dimension. All 

of the bowls could be advanced to towards completion by trimming off the rough-edged 

overflows and vents and polishing them, but from the perspective of research it is helpful to 

retain elements that narrate the process: for example, the form-feeding umbilical sprues are 

particularly powerful indicators of the making (fig. 107).  
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Fig. 107: Incomplete cast with sprue, as an indicator of its making (I. Lambert 2015). 

The casting of the bowls through found objects is relatively quick and easy, and accessible to 

many with a reasonably competent practical aptitude. By contrast, David Pye (1968, p.20) and 

Peter Korn (2017, p.50) describe a highly tactile relationship with tools and materials acquired 

over time. As they patiently author intricately crafted work, the procedural conversation is with 

the mastery of the materials into objects of humble use, yet excellent workmanship (fig. 108).  

 

Fig. 108: David Pye carved bowl (c.1960s). 
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It is a devotion to a repetitive making process that establishes the rule-following. However, 

Dreyfus and Dreyfus (2005, pp.787-788) describe how the rules of subtle skills94 acquired as 

a novice decompose into experience. Like Janik (1989, p.223), they refer to Socrates’ 

frustration of the inability of experts to describe their rules (Dreyfus and Dreyfus, 2005, p.780), 

concluding that “The expert is simply not following any rules!” (ibid, p.788). This is not contrary 

to Janik, but another way of describing rule-following as a form of tacit knowledge. This 

underpins an important distinction between craft and making observed in the practice-as-

research here. As discussed in chapter 2.4 (pp.31-35) the words making and craft have many 

meanings and uses and can be positioned differently in terms of research. All craft is a type 

of making, but not all making is craft. However, while improvisation takes place within craft in 

the sense put forward by Janik: “[…] mastery of the rules brings with it a freedom to extend 

them” (1989, p.215) – at the other end of the scale, more widely improvised making is 

characterised by a certain naïveté. In fig. 109, the diagram shows a scale of improvisation 

between rule-following and naïveté, wider in delimitation and intensified at the naïve end of 

the scale, narrowing in delimitation while lightening in intensity at the rule-following end. 

Wilfully naïve improvisation is characterised by a fast and crude practice (as found in this 

research); improvisation in rule-following is characterised by slow movement (patience) and 

subtlety. 

 

Fig. 109: Improvisation on a scale of rule-following and naïveté, with delimitation (I. Lambert 2018). 

In relation to the practice-as-research the methodological choice of sand casting gives rise to 

wilful naïveté. It commences at the naïve end of the scale in a wider delimitation of inquiry. 

Here, so-called failure is more frequent. However, over time, as the inquiry continues, the 

success of the casts becomes more frequent as a result of acquired knowledge and practice 

in the technique. In repeating the processes, a script starts to form, while the delimitation 

narrows. The sand casting practice edges along this scale from left to right towards the rule-

                                                            
94 Subtle skills being those of music, chess and sports, as opposed to the crude skills such as walking and 
driving. In subtle skills, a tiny difference in what you do can make a huge difference to the result. Driving can 
be performed while thinking of something else, music requires deep concentration. (Dreyfus and Dreyfus, 
2005, pp.788-789). 
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following end. To widen the delimitation and wilfully intensify the naïveté, it is necessary to 

shift the zone of practice, for example, by moving from sand casting to using ludo moulds.  

7.1.2 Obedience and Disobedience 

Disobedience is not to be confused as another opposite to rule-following. Peters (2009, p.11), 

citing Adorno, refers to disobedience as one of the necessary elements of improvisation; this 

would be most profound at an autonomous moment. The heteronomous element (“the 

previous subjectivity”; ibid, p.12) of making sets the delimitation of the endeavour and counters 

disobedience with obedience, in “[…] a shifting dialectical relation that precisely because of its 

interminable mobility, demands both obedience and disobedience to ensure one never 

collapses into the other: the death of improvisation” (ibid, p.12). In other words, improvisation 

without delimitation (obedience) is chaotic and indeterminable; without disobedience it is rigid 

conformity and mimesis. Again, obedience is different to rule-following, and the two should not 

be confused. Rule-following is led by acquired skill, and as already mentioned, is a form of 

tacit-knowledge, whereas obedience is keeping to the delimited boundaries.  

Improvisation also occurs, with subtlety, at the rule-following end of this scale: for example, 

the skilled sand casters at ECM improvised when trying to overcome some of the challenges 

presented by this new approach to the work, such as when casting the printer cartridge bag 

(see chapter 6.6, pp.106-107). Arguably, when there is more naïveté in the practitioner, the 

delimitation of improvisation widens, in that the practice is not constrained by prior knowledge, 

(hence wilful naïveté). 

If rule-following is tacit knowledge, and wilful naïveté a lack of it (“tacit naïveté” is an appealing 

term but an oxymoron, as we cannot know less than we can tell), it stands to reason, that the 

scope and intensity of improvisation is affected by the depth of tacit knowledge. However, it is 

not quite that simple. For example, like skilled makers, experienced actors will bring their own 

nuanced and subtle variation to an established script – this is still improvisation – but without 

any script at all they fully improvise: some actors specialise in this as a form of entertainment, 

often very adeptly and successfully. For improvisation to work at its best, the delimitation 

needs to be refreshed. Actors improvising on a repeated theme (delimitation) will soon exhaust 

the generative possibilities – if they keep going over the same ground, the improvisation 

becomes a script. It is the same in music: as Medbøe (personal communication, 2018) says: 

“composition is improvisation slowed down”.95 Similarly, as the process of improvisation in the 

aluminium sand casting is repeated, it starts to become a set of rules. The generative power 

of improvisation diminishes as we become more adept in its use in any one delimitation.96 

                                                            
95 See again footnote 68, on p.59. 
96 There is also in this body of work a degree of improvisation in terms of the “makeshift” (Peters, 2009, p.9). 
The making methods use readily available (i.e. non-specialist) resources and the practice is easily accessible to 
DIY-ers and hobbyists. Rules established over generations by foundry workers and sand casters have not been 
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7.1.3 The Axis of Making: Rule-Following v. Naïveté across Risk v. Certainty 

Improvisation is by definition a process with risk, because the outcome is unforeseen. Indeed, 

risk-taking is important to any creative inquiry: little that is ground-breaking in creative practice 

came about from taking the safe course of action. Design is a goal-directed process of trial 

and error, which cannot succeed if entirely averse to the risk of failure. The practice here treats 

failure as a positive: where the process ascends outcome, what might be deemed a failing by 

some makers, is for the maker-researcher simply data: “Knowing one has failed is useful, 

positive knowledge” (Gore, 2004, p.43).  

David Pye (1968, pp.20-24) describes the “workmanship of risk” and the “workmanship of 

certainty”, (also cited by Ingold, 2011, p.59; and with Hallum, 2008, pp.12-13) as a way to 

differentiate between craftsmanship and mass-production. In “approximating” his own 

meaning to the word craftsmanship, Pye gives: 

“[…] workmanship using any kind of technique or apparatus, in which the quality 
of the result is not predetermined, but depends on the judgement, dexterity and 
care which the maker exercises as he works. The general idea is that the quality 
of the result is continually at risk during the process of making” (1968, p.20) 

Hence, workmanship of risk. Crucially, Pye explains the that workmanship of risk has an 

immense and various range of qualities, without which “[…] the art of design becomes arid 

and impoverished” (ibid, p.23). That is to say, there is a degree of the unknown at the outset 

of the making process, which chimes with the unforeseen as the etymological root of 

improvisation. 

Workmanship of certainty is found in “quantity”, i.e. mass production, its most reliably 

consistent form being in automation, “[…] the quality of the result is exactly pre-determined 

before a single saleable thing is made” (ibid, p.20).97  

Pye’s binary terms of risk and certainty can be placed across the linear scale of rule-following 

and wilful naïveté form an axis of improvised making. In fig. 110, the blue shaded area on the 

axis represents improvisation, operating in a wider delimitation in the darker areas, and subtler 

delimitation in the paler areas.  

                                                            
followed in the terms of professional practice. The later foundry method was appropriated from the channel of 
a self-taught home-technology YouTuber (Grant Thompson, King of Random), and uses everyday consumer 
waste that determines, to an extent, the form to the resultant artefacts. The use of bubble wrap, while derived 
from the work of Plesl is essentially an improvisation with a found object in wasteful abundance, suitable for 
the process of sand casting. This makeshift type of improvisation also delimits the practice. 
97 Although helpful, this definition has exceptions today – the unexpected (uncertainty) can occur in 
automated making. Automation, when Pye was writing in 1968, was altogether different to the customisable 
and digitally controlled kind that exists today. The spontaneous auto-aborting of a task that can occur with a 
desk-top 3D printer is a risk. 
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Fig. 110: Axis of improvised making (I. Lambert 2018). 

Also the greater the improvisation, the more risk (and less risk-aversion). When asked to 

comment on improvisation as a generative force in making, Max Lamb (2018) replied that that 

he never knows what the outcome will be when he sets out to make.98 This very much accords 

with Ingold’s morphogenetic mode (i.e. improvisation), and thus the research here. Nor does 

Lamb claim any material or process as a specialism, as might define a conventional crafts 

practitioner, and he is at liberty to explore (improvise) as his interest meanders through 

practice. To this end he uses a degree of wilful naïveté.  Any competent maker may choose 

to be (i.e. be wilfully) naïve, as has been the case with the sand casting in this research. Wilful 

naïveté is an attitude and, with this mindset, the maker-researcher looks more closely at their 

own actions. But in following flows of the process, and by embracing risk, the generative power 

of improvisation is increased. As already mentioned, it is embracing failings as positive 

outcomes that has given rise to much of the discussion leading to new insights in this project. 

My work (the bowls), along with Lamb and Studio Swine, is situated in an area of naïve 

improvisation. Like Lamb, I was never certain of the outcomes, like Studio Swine, it was 

necessary to adopt a degree of naïveté to create a wider delimitation of practice. 

                                                            
98 Question posed by me during a public talk in Edinburgh, in conversation with Geoff Mann. 14th May 2018. 



154 
 

 

Ian Lambert, PhD Design  The University of Edinburgh, 2019 

Conversely, to turn a pear-wood bowl, for example, the practitioner must learn the use of a 

lathe while gaining a workable understanding of the qualities of the material (cf. Pye, 1968, 

p.35) and how it responds to well-maintained cutting tools: i.e. you need to learn to follow the 

rules. Contrary to Pye (1968, pp.20-24), it can be argued that as the practitioner becomes 

adept at this, the risk diminishes, and there is more certainty that the process will result in a 

serviceable bowl each time. Of course, there is room for experiment and improvisation within 

this (see the lower right quadrant in fig. 110), even with long-established processes, depending 

on the imposed delimitation. The greater the delimitation, the less predictable the outcome, 

thus the greater degree of risk. Rule-following can occur with certainty and risk (and of course 

naïveté is partly characterised by risk), but on the diagram above (fig. 110) there is also a 

vacuum in the upper left quadrant. While the line of certainty v risk across naïveté v rule-

following forms a coherent axis, the quadrant between certainty and naïveté cannot be 

occupied, for to improvise with certainty is not possible.  

The risk, as discussed above, does not just refer to a chance of failure, but also the unknown. 

The top right quadrant in fig. 110, between naïveté and risk, both unknowns, is the most 

intense zone of improvisation – the unforeseen. Peters talks of embracing failure as being 

liberating. “To fail ‘gracefully’ is to fail successfully. It is to recognize that such failure is 

necessary for the work to continue” (Peters, 2009, p.60). In this respect, it can be argued that 

to be fully liberated of failure is to refute its existence. Peters continues: “[…] such liberation 

might be best understood as an emancipation from the illusions of success (ibid, p.60). If 

failure does not exist in the morphogenetic (improvised) mode, the focus then is on process. 

7.1.4 Competence  

A wholly improvised narrative is somewhat incongruous with the associated devotion to skill 

and truth to materials in craft, but competence is required at both ends of the scale. Naïveté 

does not equate to incompetence and operating at this end of the scale still requires rationale 

and safe judgement. Although a craft practitioner can improvise or act spontaneously if they 

wish, craft à la Pye will, more often than not, follow what is essentially a well-rehearsed 

process (i.e. the application of skill derived from repeated practice99), and with reference to 

Dormer (1997b, pp.219-221), once again, they are to an extent undertaking a practice within 

rules and conventions. Deviation from the rule might arise more gradually. Luscombe (2017, 

p.7) discusses how Pye’s pragmatic account of making, as the “realisation of a pre-existing 

design intent” (i.e. a hylomorphic process), precludes the influence of tools, techniques and 

materials, as might arise in the morphogenetic approach, or improvisation). Improvisation may 

be a methodological choice on the part of the competent practitioner, as it has been for this 

research, but it is also determined by the environment and situation of the resources. Norris 

                                                            
99 To be clear, making skill does not arise from repeated action alone, but also through a knowledge and 
sensitivity to the vitality of materials and the making environment (cf. Luscombe, 2017, p.12) 
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(2016b, p.26) discusses “bodgers” in terms of the older use of the word, referring to skilled 

wood turners, turning chair legs from fresh green wood, on lathes powered in situ using the 

flex of live saplings. The in-situ nature of this type of bodging accords with improvisation, but 

in terms of the type of work that arises the contemporary use of the word bodge (but not botch) 

seems apt, not in terms of any relative shoddiness, but in terms of improvisational flow. It can 

be argued that in this respect, improvisation as at the naïve end of practice democratises the 

scope of participation in making, locating craft in a narrower zone within the wider area of 

making (see fig. 111). This is significant, in that while the research here is novel, the nature of 

its making and rough level of workmanship is not beyond the ability of a practical layperson-

maker, DIY-er or hobbyist. 

 
Fig. 111: Narrow strand of craft practitioners in the broader scope of making (I. Lambert 2018). 

It is important to note here that the word ‘rough’ does not imply bad. Rough is one of four types 

of workmanship referred to by David Pye: “Rough” (as opposed to) “precise”; and “good” (as 

opposed to) “bad”. He states that “Rough workmanship may be excellent while precise may 

be bad” (1968, p.30). While Pye uses the term “workmanship” and is at pains to avoid 

reference to himself as a “craftsman”, his artefacts are located at the tip of the diagram in fig. 

111: the level of skill in making them is beyond the reach of most layperson-makers or novices. 

Conversely, the work from the Made in Slums exhibition (2014; see chapter 2.9, pp.46-48) is 

an obvious example of improvisation: the making skill, although accomplished, does not 

necessarily require years of repeated practice to achieve. That is not to say it is sub-standard 
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– there is much to admire and respect in the innovation, invention and resourcefulness of this 

work. Furthermore, those operating at the “competent (naïveté)” end of the scale will move up 

it with repeated practice, in time establishing rules. 

7.1.5 Ongoing Improvisation 

In craft making, in professional terms, the maker seldom makes the things for themselves: 

rather, things are made either to be sold, as a commission, or to be gifted. While Alanna Cant 

(2016, pp.19-34) argues that artistic objects “retain the essence of their makers long after they 

have been exchanged” (ibid, p.22), once the making process is complete, the crafted item is 

handed over for someone else’s use or appreciation. The process of improvisational making 

is ongoing through the use of an artefact. Ingold (2009, p.94; 2013, pp.47-49) alludes to this 

when referring to the building of a house as never being fully complete, as the owners continue 

the making process through various repairs and renovations. The same can be said for many 

things – the regular polishing of a metal bowl, for example.100  

This is significant as we move into economic modes of sharing and leasing instead of owning 

and consuming, the adaptation of objects, either in modification of their use or adoption as 

ready-made components in more ad hoc objects is part of the ongoing making process, and 

an extension of the artefact and process.  

To conclude this section, that improvisation is generative is beyond doubt. The new insight I 

provide through my work is that methodological improvisation, firstly, liberates the practitioner 

from failure to the point where failure can be removed altogether as an entity in the making 

process, and thus, secondly, this denotes a focal shift onto process, for when an object has 

no agency to fail or succeed, the way that it became is the centre of our attention. In this 

research, the improvised processes have led to rough (although not bad: Pye, 1968, p.30) 

outcomes that exist as tools of the research. This act of making is embodied in the things 

arising from this practice, in some cases more obvious than others, but with a focus on process 

the ephemeral qualities of making-as-research raised in the second question can be 

addressed. 

7.2 Documenting the Ephemeral 

Documentation in practice-as-research provides a means to reconstruct the process, although 

“[…] such that the thing remains elusive” (Nelson, 2013, p.5), as the documentation (including 

film) is not a substitute for the actual experience. Documentation is not to be conflated with 

hard evidence: it instead keeps alive a sense of an ongoing process, rather than “[…] a fixity 

                                                            
100 Prof. Huang (personal communication, 2018) explained how the surface of one of his brown unglazed 
ceramic teapots (gifted to me) will darken and acquire a quality akin to polished leather through repeated use 
(exposure to hot tea) and cleaning (drying and rubbing with a cloth). In his words, translated to English, the 
object will “grow up” (16.04.18, Guangxi University of Science and Technology, China).   
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of what was” (ibid, p.6). Documentation maps the trails of the process, which accords with 

Ingold’s Lines (2007), and can be in the form of other records and archives, including artefacts, 

sketches and fragments of the process. 

So, this section addresses the question: What are the important factors in documenting the 

ephemeral qualities of a making process for the purposes of an original, meaningful, and 

evidence-based research narrative?  

Marcus Fairs’ (2011) notion of Max Lamb’s film of the making of his pewter stool as “a more 

robust cultural artefact than the stool itself” is an example of the making process being 

elevated above the outcome. However, while, as previously mentioned, the film gives an 

additional dimension of appreciation of the artefact, and indeed can instruct the audience in 

making their own version, in terms of documenting research, film alone does not relive the 

experience of the process. As documentation, film requires juxtaposition to the artefact(s) and 

other records to provide a complete (or as near complete as possible) and tactile narrative of 

the practice.  

Playing back the films of the making process in this research is an inferior experience to the 

making itself. While film has an important role in documentation and allows for stop-frame 

analysis of the flows and flux of the materials, it is no substitute for the tactile experience and 

temporality of the moment. Moving image records of making may provide a highly seductive 

form of documentation, such as those by Studio Swine and Max Lamb, but these are edited 

to present constructed and carefully framed narratives of the making process or, in the case 

of Swine, address a wider contextual message. Neither has used film specifically as a tool for 

inquiry. 

7.2.1 Narratives in Objects 

When viewing crafted objects, the clues as to their making can sometimes be discernible, but 

more often they are not. Also, craft workshops sometimes double as tourist attractions, where 

the studio is also the shop front. The opportunity to watch the crafter at work is a reassurance 

of provenance, but for all this, public engagement with craft is more often than not through the 

finished artefact.101 The crafting skill can certainly be appreciated in the outcome, but it is seen 

less often as a time-based artefact.  

Still and moving images are important visualisations, but can never fully convey the tactile 

experience of an artefact. The viewer can only ever approximate the form, even when there 

are multiple viewpoints and close-ups, such as the montage in fig. 112. This is a photographic 

representation given in the absence of the object itself in the bound thesis. The viewer who 

                                                            
101 Geoff Mann (personal communication, 2 June 2018) refers to the glass-blowing areas at the University of 
Sunderland having raked seating area for the public to come and watch the process. 
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has touched aluminium objects before will be able to anticipate a tactile experience beyond 

the photographs. Through prior knowledge an experienced metalworker could quickly 

ascertain the means of the object’s making, but the object itself gives little away in terms of 

narrative. Whereas, as previously stated, many of the other cast forms have been left with the 

sprues and/or vent forms attached to evidence the means of their making. The piece here is 

one of the few to have been cleaned and polished. One edge has been milled flat and ground 

to emphasise both the cross-section of the cast and the shiny metallic glimmer in contrast to 

the rougher texture left by the sand. There are clues to the knowing eye, but the object stands 

alone. Even when it is handled the experience is incomplete, as the experience is occurring 

near the end point of its making, although the object will continue to “grow old” (Huang, 

personal communication, 2018) through use and maintenance. 

The purpose of assembling a multi-media documentation of the work, rather than to discard 

the traces of the process, is to inform the narrative of thinking through making. Improvisation, 

which occurs as a cognitive process, is thinking, regardless of the absence of forethought. In 

terms of redesign (Latour, 2009, p.5), documentation is instructional data for the next 

practitioner in the heteronomous (see pp.130-131) element of improvisation that allows for 

autonomous action. 
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Fig. 112: Montage of jumbo-bubble wrap bowl (2015) cleaned and polished 2018 (I. Lambert). 
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7.2.2 The Limitations of Film as Documentation 

For those who identify as makers across all levels of competence, filmic narratives of process 

are a valuable resource in giving not only instruction, but also, as previously discussed, 

contextual insight. Lamb’s film highlights an elevation of process over artefact. This is not 

necessarily new, but perhaps not widely known. Ingold and Hallam (2008, p.3, citing Friedman, 

2001) argued that the “productive processes that have been neglected in cultural studies due 

to their almost exclusive concentration on consumable product” would be recovered by 

“harnessing our understanding of creativity to improvisation rather than innovation.” 

Improvisation, they explain, is part of a world that is already in the making, constantly moving. 

Nevertheless, as a documentation process, film does not depict the ephemeral reality, a fact 

emphasised by Nelson (2013):  

“Numerous instabilities in the diversity and ephemerality of performance arts 
practices pose challenges to ideas of fixed, measurable and recordable 
knowledge” (p.4) [going on to state]: “Where, typically, the visual arts, including 
screen media, produce (relatively) stable objects […] and music frequently has 
scores, the practices of other performing arts leave only traces. […] an 
understanding has developed such that few now mistake the audio-visual 
document for the performance itself” (2013, p.6). 

Nelson, though, does stress the importance of film as a means of documentation (of a 

performance) and argues that the “critical engagement entailed in the process of 

documentation in PaR [practice-as-research] can yield valuable insights into the processes of 

making in different arts, and ultimately; leads to more refined practice” (2013, p.72), adding 

that “technological media does not solve all of the issues” (ibid, p.72). However, the filming of 

the process is not a facsimile of it. 

The ephemeral qualities of the process and human experience need to be captured and 

conveyed in other ways, for a more complete account of the process. This is not a simple task 

as designers and makers work at the speed that they think. Ingold (2013, pp.71-72) refers to 

a flow of thinking “outpacing” or “outrunning” the artist in “the frenzy creation”, having earlier 

described how:  

“[…] the designer seeks to give chase to the phantasms of a fugitive imagination 
and to rein them in before they can get away, setting them down as signposts in 
the field of practice that makers and builders can track at their own, more laboured 
and ponderous pace” (ibid, p.71). 

Film can capture the action, but not the thinking in it. Look at a short film (see appendix 4, film 

1) of the pouring of aluminium into a cast (the stills are shown in figs. 113-116). The film shows 

very clearly the crucible being lifted from the foundry (fig. 113) and then the aluminium pouring 

into a hole in the sand leading to a polystyrene mould (fig. 114). Here it shows the flow of 

material, and gives a sense of the extreme heat both in the pourer’s respect for the crucible 

and the steam arising from the damp sand, and the fumes from the polystyrene as it combusts. 
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The film suggests the heat and the weight, but cannot convey any of the smells, surrounding 

sounds, texture, weight and actual heat; in short, it cannot substitute for the material 

engagement. Ingold (2013, p.72) refers to seeing as “having something at a distance, adding: 

“With hearing and touch, if you come close to something, then the boundary 
between yourself and the thing begins to blur and eventually dissolves altogether. 
You merge with it. In vision, by contrast, if you are too close to something, you 
cannot see it. To see, at least with binocular vision, you must take a certain 
distance. And in this distantiation lies the possibility for a kind of reflexive self-
awareness. You do not just see but see yourself seeing. It is this self-awareness, 
then, that makes it possible to come close to another thing or being, and hence to 
engage with it materially, without actually merging with it” (ibid, p.72). 

 
The filmed documentation allows us only to see the process at a distance, through the 

window of the screen or still image. 

 

 

Fig. 113: Molten aluminium being poured into a polystyrene waste mould in sand (I. Lambert 2016). 
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Fig. 114: Molten aluminium being poured into a polystyrene waste mould in sand (I. Lambert 2016). 

The next stills (figs. 115 and 116; see appendix 4, film 2) show the artefact a few minutes later, 

after the metal has cooled and hardened, emerging from the sand, and being dipped in cold 

water. We see a solid aluminium form, only a few minutes previously made from polystyrene. 

 

Fig. 115: With reference to fig. 113 above, the resultant cast artefact emerging from the sand (I. Lambert 2016). 
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Fig. 116: With reference to fig. 113 above, the resultant cast artefact (I. Lambert, 2016). 

7.2.3 Capturing Instants in Time 

With sand casting the moment of the aluminium taking its shape cannot be viewed, let alone 

filmed – it is buried in the sand. We know what it is happening at this point, but the 

documentation requires other resources. Participant testimony has been invaluable. This is 

highlighted by participants in workshops who observed the immediacy of the casting process 

(see chapter 7.2.3, p.163): “That is amazing how instant that is!” came one reply following a 

demonstration of the casting of one of the polystyrene bowls (see fig. 117).102 The capturing 

of that “instant” is more effectively held in the incomplete casts, suspended mid-process, as 

Barber and Osgerby (2014, p.4) would have it, then through any film. Although the film allows 

the viewer to advance through the record of the process frame by frame, the moment captured 

as an artefact has tactility and conveys materiality. 

Many of the workshop participants have commented on sand casting as being a near “magical” 

process even though they know how it happens103. There is an instant transmutation as 

                                                            
102 RTD research workshop, March 2017. 
103 The pouring of aluminium has some similarities to 3D printing: the waste mould performs the function of 
the digital 3D model in pre-determining the form. In sand casting, after all of the preparation, the final 
rendering of the form comes from the gravitational flow of the molten aluminium: this is really doing the work. 
In 3D printing, while all of the preparation and human building is undertaken virtually, the data is then given to 
a robot to undertake the labour of materialising it. Like 3D printing, sand casting is also additive manufacture 
(whereas Korn and Pye are practising reductive manufacture) but unlike sand casting, 3D Printing, with 
patience, can be watched as the molten plastic takes its form as a solid object. Indeed, those who look upon 
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polystyrene turns to aluminium, and in every case, without exception, there has been palpable 

wonder in the onlooker as the aluminium facsimile emerges. In the audio transcript a few 

seconds before the still in fig. 117, the wonder from the group is clearly audible. 

 

Fig. 117: Participants at a pre-conference workshop, RtD 2016 (I. Lambert 2016). 

But, as discussed in the previous sub-section, the magic is not the same when seen on film – 

a good magic trick performed on television has nothing of the wonder of disbelief as the same 

trick performed before your eyes. Nevertheless, satisfaction, whether as maker or audience, 

is part of the making process. There is a degree of transmutation at play in the mind’s 

perception of this process. Where molten aluminium is poured into the space occupied by air-

filled expanded polystyrene (EPS) or bubble wrap it takes its near exact form. There is also a 

transformation in value and permanence: the process is irreversible, the aluminium cannot 

return to EPS: EPS is a cheap and inconvenient waste,104 and also fragile; as a metal form, it 

is strong, hard, and heavier.  

There are other experiences arising from this process that differ from those which come from, 

say, shaping timber, or bending tubular steel into new forms. There is much satisfaction in 

beholding a newly completed artefact you have designed and/or made, but the satisfaction 

that arises from the casting process is altogether more visceral. The transformation of 

seasoned timber into a chair requires a series of shaping and joining processes that in stages, 

                                                            
3D printers for the first time often find themselves transfixed by the spectacle. Less so with a film of the 
process. 
104 There is inadequate recycling infrastructure for EPS in the UK. 
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and as components, culminate in the chair itself. In the making of a cast bowl there are also 

iterative preparatory stages undertaken before the pour, but the actual transformation of the 

material into a form is a singular move and almost instantaneous.105 

The risk in this process is different from that present in other forms of making, such as a 

wooden chair. If something goes wrong during the making of the chair (a component of it), that 

stage of the process can be repeated without detriment to final outcome. With the singular 

moment of the pour, if anything goes wrong, we are left with an incomplete artefact that cannot 

be completed with further work – it is frozen mid-process or we have to start again. Some may 

regard this as a failure, like the sand casters at Edinburgh Cast Metals, but, far from it, it is a 

highly valuable outcome that has provided new insights into the making process (see fig. 123). 

Frozen in time, we can pause a transformative process that is otherwise hidden from view by 

the sand. It is a captured instant in time. 

For the purposes of the research, much has been retained and collected as evidence of 

making as a process, evidence which also constitutes instants in time, including the 

preservation of some of the tools, and all of the fractionally completed artefacts and failures. 

The fragments of a mould from an experiment with embedding a waste mould in a plaster cast 

are vital documents of the process (see fig. 118). 

                                                            
105 Dick Powell once described the design process as an explosion played backwards in slow motion (Equinox, 
C4, 1995) whereby the early stages of a project equal the part where all of the rubble and dust are floating in 
the air and as the film is played back there is a sudden draw when all the rubble is sucked back into its earlier 
form. This of course fits with Ingold’s hylomorphic model, but with the making process, See 
https://www.youtube.com/watch?v=_7NgkCTWM3s (from 21’15” – 21’32”) 

https://www.youtube.com/watch?v=_7NgkCTWM3s
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Fig. 118: Fragments from a plaster cast (I. Lambert 2016). 

All the stuff that would be consigned to the bin is part of that narrative in the sense that it fills 

a kind of narrative void around the artefact. Signifiers of knowledge in this practice-as-research 

exist in the form of:  

 Part-finished artefacts; 

 Finished artefacts; 

 Materials; 

 Debris; 

 Tools; 

 Photographic snapshots; 

 Photographic poses; 

 Filmic records; 

 Edited films; 

 Participant testimonies; 

 Participant artefact; 

 Sketches; 

 Notes on the side of photocopied papers and books; 

 Participant collections of the above. 
 

The aluminium lost to the emery paper, the pieces of oxidised slag scooped from the top of 

the crucible, blackened moulds and unpolished edges leave traces of the visceral qualities of 

making not easily captured in film. Indeed, as Nelson states, we need an overall 

documentation of the research inquiry (2013, p.72). Film, photography, participant account 

and testimony, the artefacts and other traces of the process in tools and materials are all 

documents of the process. Conceptual artists of the 1960s presented their process in a similar 

way with the documentation of the process in place of the actual outcomes. The aim there 
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was a dematerialisation of the art object (Lippard, 1973, p.5) and the maintenance of flow 

(Friedman, 2012, p.373). Far from attempting to dematerialise the creative (research) 

outcomes here, the documentation serves to enhance the reflective materiality. Although there 

is a focus on the process, the outcomes are integrated and enmeshed with the process 

documentation as a whole rhizome-like narrative.  

7.2.4 The Narrative Map of the Technefact 

So, if process and artefact become one, then perhaps the portmanteau technefact, a 

compound of the words techne (making) and artefact (outcome) might be a useful term to 

define this. In chapter 3.3 (p.59) the fluidity, unfixity, and instability of design (Redstrӧm, 2017, 

p.82) was discussed in relation to doing and done as a co-existing weave (Ingold, 2012, np) 

giving rise to a type of narrative map that has similarities to Deleuze and Guattari’s rhizome 

(1980, pp.1-27). Here, too, the documentation of process and outcome as co-existing entities 

occurs in the multi-dimensional assemblage of multiplicities or a “bundle of perceptions” (ibid, 

p.7). This rhizome-like narrative is a heterogeneous mapping of process and outcome, or 

becoming (Humphreys, 2013, p.193), with multiple entryways as opposed to a tracing: “The 

map has to do with performance, whereas the tracing always involves an alleged 

‘competence’” (Deleuze & Guattari, 1980, p.12). In this sense, the notions of process and 

outcome are as one, but also fluid and moving, always in a state of becoming, “inherently 

unstable or transitional” (Redstrӧm, 2017, p.82). This multiplicity of doing and done is key to 

the way in which the practice-based research in this thesis is framed. Ingold (2009, p.98) with 

reference to Deleuze and Guattari, discusses this melding of lines (process) and points 

(artefacts) as rendered “[…] indiscernible in the current of movement”. This is important in the 

narrative mapping of a process. 

By way of contrast, Sanders and Stappers (2008, p.6) talk about the “fuzzy front end of design” 

(fig. 119) in mapping a creative (in this case co-design) process as a line of inquiry where the 

starting point enters a swirling mass, and then settles towards an outcome discernible from 

the process. This map is representative of a hylomorphic process with a start and an end.  

 

Fig. 119: Sanders and Stappers (2008) “fuzzy front end of design”. 
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For this research, rather than a dualism of process and outcome, a technefact (“multiplicity”: 

Deleuze & Guattari, 1980, p.7) is mapped as an ongoing cycle (fig. 120). As with the rhizome, 

there are “taproots” (ibid, p.4) going in and shoots going off (that may heterogeneously inform 

others, or give rise to new bodies of work in my own practice), but the body of work exists as 

a whole. The key value of the object is in advancing the process. Here, a circular shape forms 

to emphasise the potential ongoing perpetuity of the process (although the shape formed by 

this line can in reality take any directional form, with bursts of “fuzziness”) that arises from 

design being fluid and unfixed (Redstrӧm 2017, pp.66-71). There is a starting point, but the 

point of beginning comes from a relational heteronomous precedent, say, Plesl’s bowl. But 

there is no end. The line either intersects or flows back into itself, or peels off into another 

project. The artefacts become resting places along the line (Ingold, 2009, pp.91-102), knots 

within a weave of practice (Ingold, 2012, np). This heterogeneous bundle or assemblage is a 

signifier of knowledge. 

 

Fig. 120: Rhizome-like narrative map of the technefact: an assemblage of process and artefacts as lines and 
places (I. Lambert 2018). 
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Dormer refers to a mode of craft where the emphasis is not placed on making, but on ideas. 

He argues that “[…] if the ideas are separable from the object, then they must exist in some 

[other] form, and that form must be language” (1997b, p.229). I would specifically say that form 

is narrative. The work here has a conceptual framework with an emphasis on knowledge, but 

the ideas arising from the work are embedded in the artefacts and representations of process 

(see fig. 121) as much as they are in the written work. The objects are signifiers or asignifiers 

of a process, and the process is articulated as a tangible form of artefact or constructed 

signifiers, intertwined with the written thesis. Presented as a whole body of work the ideas are 

not separable. As the materialisation of our thinking (Ingold, 2012, np), these images and 

maps are in fact an extension of the mind (Malafouris, 2013, p.3; Clark & Chalmers, 2016, 

p.50). (See also chapter 3.1, p.50). 

 

Fig. 121: “Asignifier”. Objects posed to denote the process, and as an extension of the mind (I. Lambert 2015). 

Fig. 121, as a posed image, is an “asignifier” (Deleuze & Guattari, p.8, 1980) in that it illustrates 

only part of the story, but adds clarity to the story by not oversignifying it. With a degree of 

intelligent effort, or connoisseurship (Dormer, 1997b, pp.225-226) it is sufficient in itself in 

signifying the technefact, and this is key to addressing the third question in the following 

section. 
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7.3 Modes of Knowing and (A)Signifiers of Knowledge 

The discussion of the documentation of research in the last section leads into addressing the 

third question: Can tacit knowledge in making be effectively evidenced and disseminated 

without being made textually explicit in a research context?  

Ingold states that “telling is a practice of correspondence” (2013, p.111) and the opposite of 

articulation. In titling this discussion chapter Making as Telling, the aim is not to give an 

antithesis of articulation, but to broaden the modes of articulation and therefore modes of 

evidencing academic knowledge. 

Tacit knowledge, or knowing “more than we can tell” (Polanyi, 1966, p.4) was explained in 

chapter 3. Once articulated, tacit knowledge ceases to be tacit. Of interest at this point in the 

thesis is the role of tacit knowledge in practice-as-research, how this becomes explicit, 

whether it is even necessary to make it explicit (for the purposes of research), or, indeed 

whether doing so is detrimental to that knowledge. 

So, this third question arises as a challenge to both Friedman’s assertion that “the challenge 

of any evolving field is to bring tacit knowledge into articulate focus” (2000, p.13) and Candy’s 

assertion, with specific reference to practice-based research: “that we have achieved new 

implicit or tacit knowledge is clearly not relevant because, by definition, it is not shared” (2006, 

p.5). This section will contest the view that the written or spoken word is the only means of 

bringing knowledge into articulate focus and sharing it.  

7.3.1 Telling  

“Articulation may be friend of reason, but it is the enemy of sentience. It arrests feeling” (Ingold, 

2013, p.111). Here, Ingold is referring to a difference in “[…] statements about the known” and 

“personal [tacit] knowledge which grows from and unfolds in the field of sentience” (ibid, 

p.111), which gives rise to rule-following. Rules, Janik (1989, p.216) tells us, are not 

independent from practice rather, embedded (tacitly) in it. Janik later refers to Wittgenstein106 

suggesting that:   

“[…] there are good reasons why craftsmen should be considered to possess 
genuine knowledge and equally good reasons for their inability to provide a 
generalised or theoretical account of what they know” (Janik, 1989, p.223). 

Ingold argues that we can tell of what we know through practice and experience “because 

telling is itself a modality of performance that abhors articulation and specification” (Ingold, 

2013, p.109). Ingold also claims that the craftsperson unable to tell of what they do is “[…] 

largely a fiction sustained by those who have a vested interest in securing an academic 

monopoly over the spoken and written word” (ibid, p.109). This is problematic. Dormer (1997b, 

                                                            
106 The original source is not provided by Janik 
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p.229) wrote earlier that crafts practitioners are often credited with having the skill but not the 

understanding: “This makes it easier for the theorists to view the craftsperson as naïve [… and 

so] we look elsewhere for explanations and in doing so miss the integrity of a whole other 

world of knowledge – that of the craftsperson” (ibid, p.229). Ingold goes further: “I have no 

quarrel with Polanyi’s distinction between personal [tacit] and articulate knowledge. My 

objections are to his identification of articulation with telling, and to the inference he draws, 

namely that what is not articulated remains untold and therefore tacit” (Ingold, 2013, p.111; 

emphasis added). 

There are degrees of tacit knowledge, or shades of its meaning (Ingold, 2013, p.109). Allan 

Janik (1989, pp.211-224) refers to types of tacit knowledge that could be articulated but 

happen not to be: this includes guarded trade secrets or things that we have yet to get round 

to making explicit, and presuppositions – a knowledge for which there is no point in making it 

explicit (ibid, p.214). This may sound a rather tenuous description of tacit knowledge, and 

Janik says as much: “none of the sorts of tacit knowledge mentioned [above] merits the title, 

as it can be articulated if we want or have to” (ibid, p.214). Janik goes on to tell us that it is the 

tacit knowledge which cannot be articulated that is the most important, and of which there are 

two types. First, the qualia (Jackson, 1986, p.291) or “what it is like”, exemplified by 

Wittgenstein in the contrast between “[…] what it is to know and what it is to describe the smell 

of coffee or the sound of a clarinet”107 (Janik, 1989, p.214). In other words, a description does 

not get you to the qualitative feeling. Second, a “rule-following activity that entails the kind of 

knowledge that is only acquired through repetition or practice” (ibid, p.215). Whether or not 

tacit knowledge of this kind can be rendered explicit, the problem is that putting tacit 

knowledge into explicit (linguistic) form is not necessarily a gain in terms of knowing. There 

are several ways of looking at this: firstly, Johannessen (1990, p.155) refers to tacit knowledge 

as that which cannot adequately be articulated by linguistic means, suggesting that other non-

textual signifiers are required. Secondly, it can be argued that making the tacit explicit is in 

fact a loss as, for one thing, the process is irreversible; that is to say, we cannot un-tell 

knowledge. Wittgenstein puts it another way, with reference to explaining meanings through 

verbal and ostensive definitions: compared with the verbal, “In the ostensive definition we 

seem to make much more of a real step towards learning the meaning” (1994b, p.74). So why 

go to the trouble of writing up the knowledge when ostensive definitions are argued to be more 

effective in learning? There are counter-arguments to this point, as will be discussed, but 

                                                            
107 Tim Dant (2010) talks of sensual knowledge, and this is relevant: before gifting me the tea pot, Professor 
Huang (see p.140, footnote 100) had to fit the lid. As we sat drinking tea he used an abrasive paste to grind the 
rim of the lid to a perfect fit, stating that he knew when it was ready by the sound it made. 
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ostensive definitions have degrees of reliability, ranging from clear understanding, to divergent 

translated meanings and interpretations (Quine, 1960, pp.23-25).108 

Explicit narratives are more commonly a sequence of information, i.e. a step-by-step 

explication of knowledge; for example, Ingold’s description of the sawing of a plank of wood 

(2011, pp.51-61), discussed on p.53. In explicit form, we lose the sense of experience, or, as 

Ingold puts it, articulated knowledge is without sentience (2013, p.111). Polanyi alludes to this: 

“[…] an unbridled lucidity can destroy our understanding of complex matters” (1966, p.18): for 

example, when typing on a computer keyboard, one only has to think of the act and the 

process falters. Anttila expands: 

“Language and the use of language may combine experientialism and research 
orientation, but they can also construct a wall that separates and ossifies the living 
link between experientialism and research orientation. If the language meant to 
transmit knowledge is thought to be only propositional, conceptual and capable of 
being translated arbitrarily into any other language, then we fail to capture 
experientialism.” (Anttila, 2009, p.15; emphasis added) 

The process of acquiring depth of understanding requires an experiential interplay between 

tacit to explicit, which enhances other tacit forms of knowledge. Tacit knowledge is by no 

means down to defective articulation as Polanyi would have it (Ingold, 2013, p.109), and Janik 

(1989, p.214) supports this, further explaining that on the contrary, “it requires considerable 

diligence to be in a position in working life […] to the point where we can grasp why it eludes 

precise description” (ibid, p.220). It can also be argued that this is where knowledge might be 

in its most valuable form in the narratives of practice-as-research, in that it is as close as we 

can get to a clear articulation while maintaining the sentience of the practice. This type of 

message still leaves behind elements that we cannot tell, and relies on an intelligent effort on 

the part of the receiver to bridge the gaps in the “philosophic expression” (Polanyi, 1966, p.6). 

This could be in the form of an expert pre-supposition as described by Janik (1989, p.213). 

Dormer touches on this with reference to connoisseurship as a type of knowing, or form of 

reading knowledge (1997b, pp.225-226). Connoisseurship is a part of tacit knowledge in that 

it is learnt through experience (ibid, p.225), but equally a connoisseur can “[…] demonstrate 

knowledge by producing different samples for the novice or student to compare and test”, 

while connoisseurship is knowledge that is hard to describe, they can pass on knowledge “by 

pointing out differences in examples and providing a variety of samples” (ibid, p.226; cf. 

McCullough, 1998, pp.204-205). This is achieved using ostensive definitions. 

Like Wittgenstein, Polanyi (1966, p.5) defines the ostensive definition as that which is denoted 

by pointing or demonstration (rather than explicit explanation). This can be placed between 

                                                            
108 See also Quine’s discussion of gavagai with reference to translation and meaning, (1960, pp.23-71), where 
a “native” points to a rabbit and says “gavagai”: the linguist might logically assume that the word for rabbit is 
gavagai, but this word could mean food. 
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tacit and explicit knowledge. This is not to suggest that ostensive definitions are somehow a 

hybrid of the two, but a form of articulated knowledge (therefore not tacit) which is not textually 

explicit, but signifies understanding through experience. 

 

Fig.122: Ostensive definition, at the intersection of tacit and explicit knowledge (I. Lambert, 2018). 

The ostensive definition has its own intelligent code (connoisseurship, etc; see fig. 122). The 

distinction between Ingold’s notion of telling through practice, as opposed to Polanyi’s knowing 

(Ingold, 2013, p.109) is critical here. To truly know of what Ingold was speaking is by doing it 

(experience). This debate occurs at an intersection of theory and practice and not a blending 

of it (praxis). While it is worth restating that the work alone cannot account for its context, at 

this intersection, neither can only words. There is, somehow, a need to present the knowledge 

through visual media. To illustrate this, we can borrow from Wittgenstein (1994b, p.72: 

replacing the colour sepia with red): to ostensively define the colour red the most effective way 

is to point to something that is that colour. A physicist may explicitly define red as a light wave 

with the wavelength 620–750nm.109 This may be correct, but it is by no means clear what red 

actually looks like; whereas to define the colour red by pointing at it is also to experience it. 

For the purposes of practice-as-research this represents a significant difference between 

                                                            
109 See https://science.nasa.gov/ems/09_visiblelight 
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image and textural/numerical data. Redström (2017, p.61) makes reference to images as 

definitions: “[…] an image of something can be considered as a definition of what that thing 

is”. He later adds, “[…] it is not in theory presented as written discourse about form that we 

find its most powerful definitions. Rather, such definitions are to be found in the images 

sustained by exhibitions, educations, museums and magazines and so on” (ibid, p.66). 

So, arguably, new knowledge and insights into practice-as-research can be articulated 

through the construction or appropriation of images as definitions, thus signifiers of 

knowledge. 

7.3.2 Images as Signifiers  

As has been shown, the incomplete sand cast bowls in particular are rich in narrative. In 

particular, the narrative is greater in the incomplete casts. These incomplete casts have given 

as much delight to the viewer as the complete ones exhibited alongside them, and satisfaction 

is also derived from this (see figs. 121 and 123). 

 

Fig. 123: Objects posed to denote the process (I. Lambert 2015). 

However, at the time they were first exhibited at the ADAPTr Making Research, Researching 

Making conference in 2015 (fig. 124),110 it was not clear as to how these outcomes were 

                                                            
110 Practice-led research outcomes were presented as a conference exhibition paper at the Making Research, 
Researching Making conference, Aarhus (10-12 Sept, 2015). Critical Making with Aluminium Sand Casting: 
Design Practice into Practice-led Research (exhibition, 2000-word paper, 20-minute presentation. See appendix 
3D). 
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significant or indeed whether they were sufficiently rigorous as research outcomes. All this 

stuff had been made, melting some aluminium and incinerating some litter: so what? This was 

asked of the audience when presenting this earlier work. The half-completed bowls, presented 

with the unbreached remains of the waste mould formed the piecing together of stills in the 

narrative of making. But, again, I asked, “so what?” One delegate answered that “[…] the so 

what is that you brought them here to share with us.” That did not seem a significant research 

outcome, but the objects signified something. 

 

Fig. 124: The session convener introducing my paper at the ADAPTr Making Research Researching Making 
Conference, Aarhus, 2015. 

These pieces, brought along to accompany the paper presentation, formed a meaningful basis 

for discussion, and there was clear evidence of a piqued curiosity in several of those looking 

upon the work. In hindsight, without realising it at the time, I had carefully arranged a collection 

of objects into an articulate yet succinct narrative of making. This was the so what? These 

incomplete pieces make a great deal more sense to the viewer – with intelligent effort, expert 

pre-supposition (Janik, 1989, p.213), or connoisseurship (Dormer, 1997b, pp.225-226) – when 

placed alongside the remaining waste mould materials. Whereas ECM sand casters grabbed 

the half-incinerated bubble wrap to throw in the bin (see chapter 6.4, p.101), I retrieved it as a 

record of the process: this was an instinctive impulse as much as a conscious act.  Equally, 

this new insight is not something which could have specifically been searched for. It emerged 
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through reflection on a process where the failure has been embraced rather than avoided 

through risk-aversion. 

Going back to the definition of red being found in pointing at something red, there is something 

of the same in fig. 123 with the definition of a creative inquiry. Elements of the process of sand 

casting can be articulated by a chemist or materials scientist in terms of the atomic constitution 

of the metal and its thermodynamic effect on the cavity and waste mould materials, but the 

audience is no more enlightened as to the process than with the definition of red being a light 

wave of a specific length. Here, Ingold’s belief that we need to follow Elkins’s recommendation 

of taking a short course in forgetting chemistry, and remember how materials used to be 

understood in the days of alchemy (2013, p.28), is seemingly apt. Alchemy is defined as “The 

medieval combination of chemistry, philosophy, and secret lore” (Blackburn, 2016b, np). More 

simply, it is where a material is known for what it does, rather than what it is (Ingold, 2013, 

p.29). 

The “so what?” for figs. 121 (p.169) or 123 (p.174; or fig. 46, p.102, fig. 47, p.104, and fig. 64, 

p.112, in chapter 6) is in what they say (as artefacts or images of them): that “this happened, 

the materials did this”. Unlike words, the physical fragments of materials and tools are tangible 

traces of a making process. These are not unlike the “partifacts”, fragments of archaeological 

artefacts,111 pieced together (although not always completely) by archaeologists to form an 

account of how humankind once lived. In this research, the fragments of the process pieced 

together for live viewing or photographic record are more instantaneously read as documents 

of the research than a moving-image recording. As photographs, the constructed images are 

different to the point-and-shoot capturing of an instant during the process.  

As Roland Barthes tells us, photographs are reproductions or copies that denote a reality 

(1977, p.28) that only occurred once (1980, p.4), but are also imbued with a code of 

connotation: “the imposition of a second meaning on photographic message proper” (ibid, 

p.20).112 For the purposes of documenting a research process, photographs can form a 

catalogue representative of an ostensive definition, in that the photographic message, 

however carefully constructed, is not explicit. However, paradoxically, as Barthes would have 

it, if imbued with a code of connotation, they are not tacit either. It is not necessary to apply in 

full the theories of Roland Barthes, but his seminal essay The Photographic Message 

(1977),113 helps to substantiate an idea here. Barthes describes the “posing” of objects in 

photographs (1977, pp.22-23), where the meaning comes from the objects, and states that 

                                                            
111 The word “partifact” was explored as a portmanteau (from part of an artefact) for use in this thesis but, 
although having no definition in the OED, is widely used on archaeological websites (often metal detecting), to 
describe the fragmented parts of archaeological artefacts. 
112 In this particular instance, Barthes was specifically referring to the press photograph, but this has parity 
with photographic documentation of a research process. 
113 From his collection of essays in Image, Music, Text, (1977, pp.15-31), translated by Stephen Heath (1977). 
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they are “accepted inducers of associations of ideas” (ibid, p.22), referring to clear signifieds 

and thus elements of a stable lexicon “readily constituted into syntax” (ibid, p.23). The image 

conveys knowledge differently from that which can be told with words, but of importance here 

is the speed at which the tacit ideas embodied in these images are grasped.  Barthes 

discusses how the “photograph is verbalised the very moment it is perceived” (ibid, p.28). The 

use of the word verbalised does not refer to the explicit, but to the transmission and recognition 

of information (knowledge), “grasped immediately by an inner meta-language” (ibid, p.28). 

This is highly significant to tacit knowledge, in that it is articulated with clarity, without being 

textually explicit, but with the advantage of immediacy and an empathetic sentience. To this 

end, I argue that to make the tacit textually explicit is not necessarily to improve the clarity of 

the message. 

The photograph in fig. 123 above (also used on the front cover) is not a documentation of 

process in action, as it uses the careful posing of objects after the act. That is not to say it is 

in any way inauthentic: the objects are entirely authentic to the actual making process. Nor is 

it composed to mislead. The objects were purposefully retrieved and carefully arranged to 

denote the moment at which this particular pour of molten aluminium ended. This would be 

impossible to document (photographically) in the moment. It requires reconstruction, but the 

components of the image impose meaning and signify (new) knowledge. The incomplete cast 

and partially combusted bubble wrap were retrieved and placed on the floor of the foundry, 

assembled to complete the original square shape. Having taken a few photographs of this, 

long-handled pliers were deliberately laid the alongside the bubble wrap and partial cast to 

convey a sense of the act of the hand (through a hand tool) and heat (the incomplete cast was 

too hot to touch by hand for quite some time). The foundry floor has traces of the sand, a tool 

in the casting process, blackened through repeated exposure to molten metal. The edges of 

other incomplete casts encroach on the framing of this image. The photograph was taken as 

a post-rationalised documentation of the process, with narrative connotations of the actual 

pouring of molten metal after it had actually happened.  As such, they are articulated as 

signifiers of knowledge, or asignifiers of (part of) the technefact. As signs, they refer to 

something other than themselves, and thus are formed of a language, but (with the viewer’s 

intelligent effort) retain the visceral tactility and sentience of personal knowledge. 

However, the problem with the constructed image as signifier is that it is always open to 

interpretation. The meaning of the modelled image as a sign, is an image built up in the mind 

when we see it (Wittgenstein, 1994b, pp.77-78), or, as Wittgenstein might more succinctly say, 

“There is no picture which is a priori true” (§2.225, p.5, 1994a).114 The constructed images are 

suggestive, or implicit rather than explicit, and the degree of their clarity not only relies on the 

                                                            
114 By picture, Wittgenstein is not only referring to a scene, but language generally, thinking of sentences as 
logical images (Garvey, personal communication, 2018). 
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audience’s intelligent effort, expert pre-supposition and connoisseurship, but on an alignment 

with one’s own thinking. For example, one viewer took the long-handled pliers in fig. 123 as a 

reference to another cast metal object. 

That said, all narratives are constructs, and in this respect it is the role of the maker-as-

researcher to limit any interpretive deviations. These objects curated in photographs are 

representative of the traces of the making process in the moment. Held in a reproduced image, 

this is a resting point, a place and time where ideas dwell, and where the making is inextricable 

from the resultant artefact, thus technefact. 

Although the photograph reproduces something which has only occurred once, the objects 

are still there, and in themselves are separate documents of the process but, when arranged 

in a certain way, are signifiers of knowledge. Even when formally presented at the end of the 

process in, say, a curated exhibition, the tools presented in juxtaposition to the object form 

powerful signifiers (see fig. 125) compared with the film (fig.126).  

   

Fig.125: Vessel displayed alongside the emery paper used to polish one of its sides. 
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Fig.126: Film still of the same object being made. 

The objects with (some of) the means of their making provide a more succinct articulation of 

the making process (see also figs. 91 and 92). However, the message is implied, thus the 

image is inexplicit, and raises questions with regard to the power of tacit knowledge over 

explicit. The juxtaposition of emery paper with polished objects makes explicit part of the 

process, but not the whole.  

Also, the images, although not unknowingly produced for the purpose for which they now 

serve, are arguably art directed through my own expert tacit knowledge acquired over years 

of studying at, and then working in, art school environments. Nevertheless, following Ingold’s 

notion of telling (2013, pp.109-124), just as hunters can tell the recent movements of animals 

from their tracks, the expert viewer of my posed photographs can tell the movements of the 

making process quite adequately. 

There are parallels with a reluctance to make the tacit explicit in my work and my reluctance 

to complete all of the objects. The bowl with its sprues and vents still attached (fig. 127) 

embodies the story of its making with all the sentience referred to by Ingold (2013, p.111), in 

that it remains a living thing, or embodiment of a process. To finish it somehow extinguishes 

that life every bit as much as explicitly articulating the tacit knowledge. Ingold goes as far as 

to say that the meaning might potentially be lost (ibid). 
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Fig. 127: Ludo cast aluminium bowl with the sprue and vents still attached (I. Lambert, 2017). 

Redstrӧm (2017, p.66) refers to the stability and instability of definitions, in relation to conflict 

between the general and the particular: “[…] we cannot afford stability if it comes at the price 

of static definitions that cannot support development”. This refers to the fluidity and unfixity of 

design and other forms of creative practice that make it so difficult to articulate focus. 

Redström continues: “To look for one definition of a notion like form in design is structurally 

much like trying to find the one distinct colour that will define what colour is” (ibid, p.71; original 

emphasis). Dormer simply believes that words are inadequate for articulation: “[…] the thinking 

is in the making, the connoisseurship in making can only be demonstrated, words – even 

[Bernard] Leach’s – are inadequate” (1997b, p.229).  

7.4 Conclusion to Chapter 7 

Complementary writing (Nelson, 2013, p.11) certainly enhances the articulation of, and also 

brings to light new knowledge from creative practice, but the debate over whether writing is 

essential to practice-as-research is ongoing. In music, the PhD by composition is presented 

as a creative outcome alone. How is the new knowledge made explicit in this format? It is 

codified, but so is a posed photograph. Friedman tells us that “knowledge is embodied in 

human doing. Knowledge creation is an intensely human act” (2000, p.12); but he goes on to 

ask:  

“How does one get to know: from experience, reason, action, a combination of 
two, or all three, or none of them? What kind of knowledge is best – that is, truest, 
most comprehensive, deepest, and most reliable and fertile?” (ibid, p.12). 
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Nelson tells us that this written account of the practice is necessary as the work itself cannot 

address the context of its being (2013, p.36), insisting that a complementary written narrative 

alongside the practice(-as-research) is essential for researchers. Friedman notes this 

difference between research and professional practice:  

“The challenge of any evolving field is to bring tacit knowledge into articulate focus. 
The continual and conscious struggle for articulation is what distinguishes the work 
of a research field from the practical work of a profession [...] This means rendering 
tacit knowledge explicit” (2000, p.13). 

Peter Dormer cautions against theorising of practice. With reference to craft, he states:  

“What can only be shown cannot be written about, and to those who think there 
can be theory and a critical language of craft that is a warning worth heading. If 
they do not, they will distort the integrity of the very subject they profess to respect” 
(Dormer, 1997b, p.230). 

These assertions require further consideration: firstly, I am not convinced that the written word 

is the only way to address the context of an artwork’s being. Ratto, Wylie & Jalbert (2014, 

p.86) support this referring to artists, activists and academics who “[…] express their critiques 

not solely through literary media, but also through new material practices and social 

organisations.” This is where a meticulous multi-media documentation of a process is so 

important and valuable. It is with this that visual signifiers and technefacts can be compiled 

(see fig. 128). Secondly, while I agree with Friedman that the articulation of ideas is important, 

I do not agree that it is necessary for tacit knowledge to be rendered explicit for it to be 

articulated in focus. Candy’s assertion that tacit knowledge is not relevant as it cannot be 

shared (2006, p.5) is patently false. Tacit knowledge is knowledge, and new forms of it are 

highly relevant. The point here is that it is shared through a hybrid of experience-pointing-

naming-showing-doing, which, for the purposes of research, is articulated as much through 

the documentation as through the artefact and the written word. The documentation is in itself 

a contribution to knowledge as part of the assemblage of the technefact. 

There is of course a paradox here in that this thesis is supported with the written word, but this 

is a discussion as much about the nature of knowledge as the knowledge that arises from the 

practice. 

So how is knowledge is manifested in this work? Again (with reference to craft, but it could 

apply to any creative making practice) Dormer asserts that “[…] when craft is practiced as a 

disciplined piece of knowledge, it is inevitably an activity of self-exploration in the sense that 

one learns about oneself through searching for excellence in work” (1997b, p.219). In the case 

of this research, it is not searching for excellence in making, but seeking to understand making 

as thinking. The work and processes are tools of theoretical inquiry: the artefact outcomes are 

not excellent in their workmanship. 
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Fig. 128: Tools posed with the artefacts as signifiers of ephemerality (I. Lambert 2016). 

As a heuristic process of investigation, the parameters are not as clearly defined, but there is 

nevertheless a methodical approach to the inquiry. The portfolio alone is a lengthy 

organisation of knowledge, but the significance of the work is supported here. The work 

produced is insufficient in itself to address the context of its making. The text gives a more 

coherent articulation of the knowledge, and without it, there is no thesis.  

Accounting for the context of the artwork’s being is not necessarily to articulate the tacit 

knowledge explicitly, and we can return to Nelson’s multi-mode research. The triangulation of 

thoughts and ideas in action, context and reflection allow new insights to emerge through a 

critical resonance between the three. The ideas about making have arisen almost as precisely 

as Nelson proposes through multi-mode inquiry. Reading and other forms of data collection 

which have occurred alongside creative inquiry have not necessarily informed the making 

process directly, but have helped to make sense of it. To this end, the making and the reading 

have given rise to forms of new knowledge and insight that have emerged in tandem, each 

helping to make sense of the other, as synergies of understanding.  

The theoretical inquiry into the writings and practices of others and this practice-based inquiry 

have advanced along two parallel lines (see fig. 20, p.84, chapter 4). This is with reference to 

tacit forms of knowledge embodied in the work of others, but also to explicit forms of 

knowledge synthesised by theorists. The theoretical contribution discussed in this chapter is 

summarised in the next and final chapter. 
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8. CONCLUSION  

In this final chapter, I give a summary of the research, and maker-epistemologies arising from 

the first three questions in relation to the thesis title: Narratives of Making: Modes of 

Articulating Tacit Knowledge. The general question here is, can narratives of making be 

articulated without word? To answer this requires an unpicking of the making (improvisation) 

and the components of its documentation. This leads to a summary of a fourth more general 

question, not part of the research-process, but relevant to the context: To what extent can this 

knowledge advance and empower learning in design and making education? 

8.1 Review of the Heuristic Inquiry 

The claims made in this thesis arise from a multi-mode practice-as-research inquiry (Nelson 

2013) with the practice itself as an auto-ethnographic heuristic inquiry entailing a self-reflective 

making process, contextualised in an extensive review of literature and other secondary 

sources from making, design, craft, philosophy, anthropology, sociology and practice-based 

research methodologies. Although a variety of methodological approaches were used, the 

reflective and contemplative stages of the heuristic process (see chapter 4.4, p.76-77) have 

given rise to the most significant insights: “[…] at the base of all heuristic discovery, is the 

power of revelation in tacit knowing” (Polanyi, 1983, in Moustakas, 1990, np). The insights 

summarised below have arisen as a kind of revelation through the disentanglement of a 

making process. 

Moustakas’s (1990) heuristic method - the systematic uncovering of personal or experiential 

knowledge from the interiority of our experience, this case, aluminium sand casting - gives six 

phases, which, from a reflective position looking back over the project, are clearly present: 

Phase 1: Initial engagement – this started with a curiosity in understanding making-as-

knowledge in a context of new hybrid practices at the intersection of craft and design (i.e. a 

maker-led mode of product design), alongside a preliminary contextual literature review 

(chapter 2). With the “discovery of a question[s]” (Sela-Smith, 2002, p.65) a more formal 

inquiry into making as a process of growth (Ingold, 2009, 2013) was put into practice. Seeking 

an entirely new area of creative practice and drawn to the work of Max Lamb and Studio Swine 

(product designers who make) aluminium sandcasting was adopted as a field of practice that 

would serve the research inquiry, alongside a review of the literature on making-as-thinking 

(chapter 3). 

Phase 2: Immersion – immersed in the process of making, I intuitively followed 

(autonomously and heteronomously) paths of creative exploration, which were later 

understood as improvisation. My aim was to experience making-as-knowledge and in every 

action understand how every action in material engagement and creative decision making led 
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to growth in knowledge of practice. This is captured in the documentation and production of 

an extensive body of work (see appendix 1).  

Phase 3: Incubation – this is a process of reflective disentanglement and unfolding 

(Redstrӧm, 2017, p.27). The process of incubation entailed “[…] reorganizing and re-forming 

wholes and clusters of wholes, creating new meaning, new behaviors, and new feelings” 

(Sela-Smith, 2002, p.67). This advanced through deep contemplation and reflection on ideas 

arising from within my own practice and engagement with tools and materials, while 

simultaneously seeking resonance in the literature and other secondary sources.  

Phase 4: Illumination – this is revelation in the cognitive and material flows and processes, 

“[…] discovering what exists in the tacit knowledge and intuition (Sela-Smith, 2002, p.67), 

through dialogical visualisation and verbalisation, and making connections and resonance in 

the practical and theoretical positions of others. It uses no force or planning: ideas emerge. 

Phase 5: Explication – a dual process of verbalising ideas and notions through new terms 

such as “wilful naïveté” and “technefact”, and visualising their systematic flows through 

diagrams and analysis of constructed (posed) photographs. This advances through an 

interplay between both explication and ostensive pointing (cf. Anttila, 2009, p.15; cf. Ingold, 

2013, p.109; cf. Redström, 2017, p.61), taking place at times at the intersection of the 

nameable and unnameable (Storni, 2012, p.94) with schema (Kettley, 2016, pp.170-171), or 

images of thought (Holland, 2013, p.10). 

Phase 6: Creative synthesis – this is the thesis, an “[…] expression of the essences of what 

has been investigated. It tells the ‘story’ that reveals some new whole that has been identified 

and experienced” (Sela-Smith, 2002, p.67).  

From this, three epistemologies for improvisation, ephemerality and articulation are presented. 

8.2 Three Epistemologies: Improvisation, Ephemerality, and Articulation of Tacit 
Knowledge 

The first three questions addressed three elements of the practice of making-as-research 

regarding: i) the generative value of improvisation; ii) documentation of the ephemeral qualities 

of making processes; and iii) modes of articulating tacit knowledge. In addressing these, three 

epistemological perspectives have been formed. The next three sub-sections will succinctly 

summarise each in turn. 

8.2.1 Improvisation 

The available literature on improvisation in art, craft and design is sparse. I have drawn upon 

music (Peters, 2009; Bailey, 1992) and anthropology (Hallum and Ingold, 2008; Ingold, 2012, 

2013) and digital craft theory (McCullough, 1998) along with anecdotal insights from musician-
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academics (Medbøe and Furniss, 2018) and designer-makers (Lamb, 2018). Only Douglas & 

Nil Gulari (2015) have offered a reflective account of this in creative practice for fine art. The 

model I give for improvisation as a systematic approach is new and summarised as follows. 

Ingold’s (2013, p.20-21) morphogenetic approach is improvisation: the maker feels their way 

through the material process, and the artefact grows. Improvisation can, and indeed does, 

occur anywhere and everywhere (Ingold & Hallum, 2008, p.12; McCullough, 1998, p.221). To 

design is to redesign (Latour, 2009, p.5; see fig. 106), and this is highly relevant to the interplay 

of autonomy and heteronomy (Peters 2009, p.11) that characterises improvisation. There is 

no inspiration in a making process, only improvisation.  Adopting a wilfully naïve approach to 

improvisation widens the delimitation of work and, therefore, makes it more generative: it lends 

itself to the naïveté described by Groves (personal communication, 2016) and the play of 

Schrage (2013). However, with repetition, all improvisation becomes a script, “decomposing” 

(Dreyfus & Dreyfus, 2005, pp.787-788) into rule-following, embedded personal knowledge 

acquired through practice. Here the delimitation of practice narrows and becomes nuanced. 

This insight is illustrated in fig. 109, and gives rise to the second new insight: laying the scale 

of wilful naïveté/rule-following across that of risk/certainty creates an axis (fig. 110) which 

helps to identify zones where improvisation is rich and where it is subtle. Improvisation is 

richest in a zone characterised by risk and wilful naïveté, and more importantly, this is where 

failure is a vital part of the process115, to be absorbed into the documentation. This “success 

of failure” (Gore, 2004, p.43) is key to documentation overall and its role in forming a making 

narrative. 

With a clear mapping of this work, it is possible to use improvisation more systematically and 

thus as a robust research methodology through making. 

8.2.2 Ephemerality 

Process has been at the centre of debates in practice-based research in making for some 

time, but often as something separate to an artefact outcome. Lamb’s video of the pewter stool 

– “a more robust cultural artefact than the stool itself” (Fairs, 2011) – is but one example. It is 

different for my research. Much of my thinking and new ideas have arisen from a view of 

process (and its documentation), and the artefacts (including the failed ones) as one: a multi-

media documentation of processes bundled together with artefacts as an assemblage. This 

can be illustrated once again with the help of Ingold, appropriating his concepts from Lines 

(2007). Here, he describes paths and places as co-existing necessities. In transposing 

process and outcome onto this notion of paths and places (Lambert & Speed, 2017, p.106; 

see appendix 3A), the two outcomes are inseparable. By working with this epistemological 

                                                            
115 Of course, this is more a maker-researcher mind-set, and less a professional reality: “failure’s good unless 
you’ve got a client that’s paying you” (Mann, personal communication, 2018).   
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position, the maker-researcher has no requirement to achieve an end-point outcome, thus, 

absolved from failure. For one thing, if the outcome is not as expected, it is merely absorbed 

into the process and documentation. Furthermore, it can be argued that by absorbing the 

outcome into the process, or vice-versa, the maker is less inclined to hide the evidence of 

manufacture embedded in the object, and this in turn evidences a kind of provenance through 

an enriched documentation. 

From this perspective, making is ongoing and artefacts continue in the “agency of matter” 

(Bolt, 2007, pp.1-4), taking a more ephemeral role. Making is subject to the (re)cycles of 

materiality, and this relates to the improvisation discussed in the last sub-section. The 

prefigurative relational activities in antecedents in a lineage of making practice from one maker 

to the next, as heteronomous action, spin into a rhizome-like (Deleuze & Guattari, 1980, pp.1-

27) ephemeral narrative I call a technefact (see fig. 120).116 This mapping of a process/artefact 

hybrid as technefact insightfully advances the notion of perpetual making through 

autonomous/heteronomous improvisation and enables a coherent coding of documentation. 

8.2.3 Articulation of Tacit Knowledge 

The technefact as a “[…] rhizome image of thought” (Holland, 2013, p.10), arises in the images 

fig. 121 and fig.123. These, as both photograph and actual artefacts, denote moments freeze-

framed in the making process. This is different to merely freeze-framing a still from a moving 

image. It is a constructed photograph where the objects, retrieved from an incomplete pouring 

process, are posed (Barthes, 1977, pp.22-23; see chapter 7.3.2, pp.176-177), not as they 

would be during the process, embedded in sand, but re-assembled to reveal how the molten 

aluminium burns away the plastic to replace it. The photographs convey an insight into making: 

it is not explicit, but provides an ostensive definition of the process. Furthermore, the 

incomplete artefact arise from an unplanned (improvised) event (i.e. the non-completion of the 

objective to make a bowl), but every bit as valuable an artefact as a completed bowl. More so, 

in fact, in that it supports the proposition of the technefact as an assemblage of process and 

outcome as one coherent entity. 

While numerous sources, including Friedman (2001), argue that the purpose of practice-based 

research is to make the tacit explicit, the kernel of insight in my proposition on articulating tacit 

                                                            
116 Much of the literature on making, particularly in digitally mediated making, features portmanteaus (words 
that have been pushed together) to address hard-to-define modes, categories, and labels for practitioners in 
advancing the socio-technological context: digital-crafts; digital-artisans; hybrid-artisans; manu-digi-facturing; 
craftpreneurs, to a name a few. Through the melding of process and artefact discussed here, I first considered 
actefact (i.e. process as an act, combined with artefact) the combination of verb and noun giving a 
performative and ephemeral position. A performer of actefacts might be an acteficer (derived from artificer, 
an archaic word for a skilled maker). Technefact was more consistent with the new product design sub-groups 
discussed in chapter 2.6 (pp.38-43). 
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knowledge takes the opposing view that to make the tacit explicit is not necessarily a gain or 

an improvement in its clarity and tangibility.  

Storni (2012, pp.93-94) refers to the use of the word “thing” being always in the process of 

definition, used to manage and mark uncertainty (ibid, p.93) “[…] that hovers at the threshold 

between the nameable and unnameable, the identifiable and unidentifiable” (ibid, p.94). The 

problem for creative practitioners is that their academic domain is one where “knowledge 

[episteme] and craft [techne] flow together” (Parry, 2014, np), unfolding from a sensory 

awareness or material variations (Ingold, 2013, p.111). It is possible for such knowledge to be 

coherently conveyed through a “practice of correspondence” (Ingold, 2013, p.111) between 

practitioners. This showing/pointing/demonstration is in itself an ostensive definition (Polanyi, 

1966, p.6; Wittgenstein, 1994b, p.74).  

In critiquing one of my bowls (see fig. 68), it was discussed whether or not I should remove 

the vents that remained in the cast. One view, with reference to the work of Jessica 

Harrison,117 was that by leaving these in place the process is demystified (Mann, personal 

communication, 2018). The posed photographs linguistically and instantaneously say, “look 

what happened”. Although an ostensive definition, it is, nevertheless, a form of articulation. 

It is important, however, to recognise that such images are open to interpretation and lack 

singularity in meaning (Kettley, 2016, p.170; Marchand, 2010b, p.107; Quine, 1960, pp.25-26) 

On the other hand, Redström (2017, p.49 and pp.66-71) and Nelson (2013, p.6 and p.39) 

might embrace this as part of the fluidity and unfixity of design and other creative practices. It 

could be argued that one of the key challenges with articulating tacit knowledge is that as a 

pool of knowledge it shimmers: how I hold it may have a shimmering difference from that when 

another maker holds it. Likewise, external factors may alter how I hold it today from yesterday. 

In other words, it is difficult to fix it reliably in place. However, this unfixity is part of the 

ephemerality of making. The knowledge does not need to be fixed because a pluriversal body 

of knowledge in itself shimmers. Documentation can be posed (Barthes, 1977, pp.22-23) and 

arranged to construct a visualisation of knowledge – “readily constituted into syntax” (ibid, 

p.23) – that, acknowledging the shimmer, gets as close as we can to a coherent and 

satisfactory non-textual, but immediately read, articulation. Explicit articulation is not 

necessarily a gain in knowledge. 

8.3 Question 4: To what extent can this knowledge advance and empower learning in 
design and making education? 

This question does not form part of the practice-based research inquiry, but is relevant to the 

context. It was discussed to some degree in chapter 2 with reference to the convergence of 

                                                            
117 See http://www.jessicaharrison.co.uk/index.htm  

http://www.jessicaharrison.co.uk/index.htm
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craft and design, and maker-led product design and how this in turn has driven the emergence 

of three distinct areas of product design (see chapter 2.6, pp.38-43) – these descriptions and 

diagrams are from original insights arising from the contextual inquiry. However, this practice-

as-research, which identifies theoretical knowledge-generation in making, has validated and 

sharpened insights that help in advancing and empowering learning in design and making 

education. In design higher education, many institutions have in recent years successfully 

blurred or bridged the boundaries between theory and practice. The polarity of theory and 

practice has historically been a source of tension going back to the 1970s when the Diplomas 

of Art & Design (DipADs) became CNAA118 degrees. In some institutions, this tension still 

exists. Making-as-thinking evidenced in creative practice presents the academy with 

epistemologies that are not readily accepted by more established scientific disciplines.119 

However, these different ways of knowing are relevant to a global view, aligning, as they do, 

with the design decolonisation position that calls for the,  

“[…] dismantling of relationships of power and conceptions of knowledge that 
foment the reproduction of racial, gender, and geo-political hierarchies that came 
into being or found new and more powerful forms of expression in the 
modern/colonial world” (Maldonado-Torres, 2006, cited in Campbell, 2016, p.1). 

This is an enormous challenge: “Those in power find it difficult to liberate themselves from the 

effects of the oppression they inflict” (Onafuwa, 2018, p.14). This is not the colonised 

confronting the colonisers, but a movement seeking to move into a preferred position of 

inclusivity and acceptance of pluriversal modes of knowing in design. Recognition of different 

ways of knowing is significant to an emerging language or taxonomy for making-as-knowledge 

in epistemological terms, as it establishes itself in the wider academy. 

The second key factor, discussed at length in chapter 2 (see pp.35-43), is that the emergence 

of digital making hardware has led to a revival of traditional hand-guided making processes in 

design, giving rise to an area of practice I have referred to digi-techne, or maker-led design. 

This represents a convergence of design and craft, and has led to a re-evaluation of design 

as an activity that humans have undertaken since before the term design was even invented 

– that is, to change an existing situation into a preferred one. This can be exemplified through 

flint axe heads thousands of years old. To travel back in time beyond the industrial revolution 

changes a world map of design history that features, ostensibly, only a few countries in 

western Europe and from the 1920s onwards the USA, and recognises a more global and 

pluriversal human contribution to the designed world. Perhaps design history might be more 

accurately termed design anthropology, where theory and practice can blend more 

                                                            
118 CNAA (Council for National Academic Awards) awarded degrees to students from polytechnics and HE 
colleges who had no charter to award their own degrees until the 1992 Higher Education Act led to 
polytechnics and some HE institutions becoming universities (aka new universities or post-92s). 
119 Although more widely embraced by others, e.g. anthropology, sociology and human geography. 
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comfortably to contribute to the canon of making, as has been the case with this research. 

This is relevant on two points: 1) Making as a fluid and unfixed epistemology is a pluriversal 

realm that accommodates many different ways of knowing, which is key to design 

decolonisation; 2) Making is an empowering force in diverting linear economic growth into a 

circular restorative system. Design decolonisation and circular economies both require a 

dismantling of the existing Anglo-European industrial patriarchies. 

Similarly, the global design map that shows a handful of Anglo-European countries dominating 

the industrial patriarchy also has marked on it, although some choose not to see them, regions 

in the global south and east that are in a kind of manufacturing servitude.  

8.4 What next?  

The theoretical inquiry has brought significance to the commentary on the practice-based 

inquiry, but there is no pre-planned direction of thought as the ideas grow. The reality is they 

become, as Ingold (2009) would have it, “[…] caught in other threads and knots. Or in other 

words, things leak, forever discharging through the surfaces that form temporarily around 

them” (ibid, p.4). This description more accurately maps over my own creative process 

The PhD thesis ends here, but the research continues along several paths. The work with 

aluminium sand casting will continue as part of my own creative practice, from which research 

perspectives will continue to develop. I am aiming to share and disseminate my practical 

knowledge more widely among diverse user groups (co-designers) who may also educate me, 

and help to advance my methods. Taking some of the practice-as-research forward, beyond 

the PhD, chapter 7, with its particular focus on improvisation and the technefact, will be re-

written for submission to academic journals and conferences. As previously mentioned, Ingold 

does not present morphogeneticism (improvisation) as a research method, but my work 

enables the formulation of improvisation as a more robust research methodology. 

In forming the initial literature review, reading about sustainability, the cycle of materials, and 

the circular economy led me to the issue of ocean plastic. The research opportunities that 

arose from this would have broadened my PhD research inquiry when it needed to focus. 

However, three distinct projects in this area have already formed. Firstly, for the last two years 

I have also been pursuing improvised making processes with ocean plastic, creating an off-

grid injection moulding process (a peeling-off from the rhizome-like map) which has already 

been collated and presented as a conference paper.120 As the project advances into journal 

publication it will refer to and use the theoretical propositions developed in this thesis, again 

drawing on my theories of improvisation, in this case site-specific.  

                                                            
120 See Making Futures 2017 http://makingfutures.plymouthart.ac.uk/accepted-abstracts/lambert-ian/  

http://makingfutures.plymouthart.ac.uk/accepted-abstracts/lambert-ian/
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Furthermore, this project informed the successful application for the award of a £10,000 

research grant121 exploring the potential for 3D printing with ocean plastic (PET, 

polypropylene, and nylon). A co-researcher and I have already commenced research into 

adapting plastics collected on beaches on the Isle of Harris into 3D printing filament. 

I have also started to explore ways in which to use ocean plastic objects as a waste material 

for ludo moulds, and replace it with aluminium, although there is the challenge of reconciling 

the contradictions to the sustainability narrative in using an energy-intensive process and also 

incinerating synthetic materials. 

8.5 The End (Or the Beginning?) 

This thesis has provided a critically reflective account of a specific making process situated in 

maker-led design, and a wider context of making practices. The practice-based methodologies 

have served as both a locus for dialogical critique and a reflective (and sometimes permeable) 

surface to advance ideas. The three epistemologies are inter-linked and offer insight through 

a forensic disentanglement of the making process. A visualised mapping of making-as-

improvisation, and an examination of the nature of ephemerality and value of documentation, 

both enable the construction of non-textual, but coherent, narrative articulation.  
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121 Carnegie Trust of Scotland Research Incentives Grant, £10,000, with Dr Kathy Vones. 
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APPENDIX 1:  

Portfolio of practice-as-research 

  



Portfolio of Practice-as-Research

Ian Lambert 
PhD Design 
The University of Edinburgh 
2018

APPENDIX 1



2

Introduction to the Portfolio

Appendix 1: Creative Practice Portfolio

This portfolio of making-as-research supports the submission of a thesis for a PhD by creative practice, which 
is cross-referenced. The work within it is part of an research inquiry undertaken in parallel with a theoretical 
investigation (see chapter 4.11, fig.20, p.84). The resonance between the two modes of inquiry has given rise 
to new insights in the making process in relation to improvisation, documentation and articulation.

Improvisation
All making is a form of improvisation that comprises of an interplay between heteronomous and autonomous 
action (Peters, 2009, p.11). In terms of heteronomy, to design is to redesign (Latour, 2009, p.5) as has been 
the case with the influence of Rony Plesl’s glass Bubble Bowl (see image 1). The autonomous element of this 
process is where I have shifted the practice into sand casting (see chapter 7.1, pp. 144-148)

Image 1: Heteronomous redesign

Improvisation occurs within a delimited zone determined by prior knowledge and acquired skill (rule-following) at 
a narrow end of a scale, and a wilful naivety at a wider end, where the makers lack of experience intensifies the 
improvisation (see image 2), further advanced by embracing risk and failure (see chapter 7.1.1, pages 148-154)

Image 2: Delimitation of improvisation, from wilful naivety to rule-following



3

Introduction to the Portfolio (continued...)

Appendix 1: Creative Practice Portfolio

Documentation
The documentation of the work uses photographic image and film but also comprises of the artefacts, debris, 
materials tools, participant testimony among other fragments of the process (see chapter 7.2.3, p.166). The 
key insight to arise from this the notion of the “technefact” (see chapter 7.2.4,pp.167-169) - a singular rhizome-
like assemblage or bundle (Deleuze and Guattari, 1980, pp.1-27) of process and artefact that can be mapped 
onto Ingold’s (2012) theory of lines in terms of “knots and weaves”, which accords with the fluidity, unfixity, and 
instability of design (Redstrӧm, 2017, p.82). (See image 3)

Image 3: Rhizome-like narrative map of the technefact: an assemblage of process and artefacts as lines and places.

Articulation
This has underpinned a further key insight into the construction visual (non-textual) signifiers that ostensively 
tell more than articulate, but are coherent, never-the-less. Through the posing (Barthes, 1977, pp.22-23) of 
photographs, an image can be constructed that is readily constituted into syntax” (ibid, p.23), “verbalised the 
very moment it is perceived... grasped immediately by an inner meta-language” (ibid, p. 28). The image on 
pages 12 and 26 of this portfolio are two of several technefacts, As a constructed image with posed objects is 
the visualisation of the technefact - artefacts and the action of making(techne). (See chapter 7.3, pp.170-180).

The work in this portfolio is a distillation of the thousands of photographs taken during the documentation of the 
work. All of it can be cross-referenced back to the thesis. 



4

Prelude to the Making-as-Research: November 2014

Appendix 1: Creative Practice Portfolio

This section relates to chapter 5 in the thesis, 
which describes the prelude to the making-as-
research. This work was significant in establishing 
the materiality of the practice, and also a working 
relationship with Edinburgh Cast Metals.
Following this prelude, furniture (my area of 
expertise) was abandoned to take a more “wilfully 
naive” position (see chapter 7.1.1, pp.148-151).
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Prelude to the Making-as-Research: November 2014

Appendix 1: Creative Practice Portfolio
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Prelude to the Making-as-Research: November/December 2014

Appendix 1: Creative Practice Portfolio
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Prelude to the Making-as-Research: November/December 2014

Appendix 1: Creative Practice Portfolio
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Sand Casting with EPS: 23 February 2015

Appendix 1: Creative Practice Portfolio

Expanded polystyrene 
(EPS) is 98% air and 
has long been used as 
a waste mould for sand 
casting. These early 
experiments explored 
process and materiality. 
(See thesis  chapter 
6.4, pp.96-97).
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Sand Casting: Sketching out of process with bubble wrap

Appendix 1: Creative Practice Portfolio

The use of bubble wrap as a waste mould arose from viewing Rony Plesl’s Bubble Bowl - a glass bowl 
derived from bubble wrap (see chapter 6.4,pp.98-99). In my work,the use of bubble wrap in my work 
is essentially a “redesign” (Latour, 2009, p.5) in the relational (Peters, 2009, p.64) heteronomy (ibid, 
p.11) of improvisation. The transference to sand casting is my own autonomous (ibid, p.11) part in the 
improvisation. (See thesis chapter 7.1, pp.144-148). Note: Drawing has only been used to sketch out 
the process, not to pre-visualise ideas prior to making.



10

Sand Casting with Bubble Wrap: 23 Feb 2015
Appendix 1: Creative Practice Portfolio
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Sand Casting with Bubble Wrap: 23 Feb 2015

Appendix 1: Creative Practice Portfolio
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This incomplete cast, was a highly significant to the discussion in chapter 7.3 (pp.170-180), relating to my 
theory of the technefact. It gave rise to theoretical discussions on posed (Barthes, 1977, pp.22-23) (a)signifiers 
(Deleuze & Guattari, 1980, p.9) , “verbalised the very moment it is perceived” (Barthes,  1977, p. 28)

Sand Casting with Bubble Wrap: 23 Feb 2015

Appendix 1: Creative Practice Portfolio
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Sand Casting with Bubble Wrap:  23 February 2015

Appendix 1: Creative Practice Portfolio
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Sand Casting with Bubble Wrap:  23 February 2015

Appendix 1: Creative Practice Portfolio
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Sand Casting with Bubble Wrap:  23 February 2015

Appendix 1: Creative Practice Portfolio
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Sand Casting with Starch Packaging Pellets: 23 Feb 2015

Appendix 1: Creative Practice Portfolio

These pellets were at first mistaken as being a type of air-expanded synthetic plastic packaging pellets, 
but which, it turned out, where made from a biodegradable starch based material. At the ECM foundry 
without prior modelling or visualisation the pellets were arranged into a bowl shape made in the sand, 
The pellets did not fully yield to the flow of molten aluminium – i.e. form a complete bowl – firstly, 
because biodegradable starch does not combust as readily as EPS; secondly because some of the 
individual pellets moved apart in the sand when it was being packed down and so the aluminium 
could not flow from one to the next (see chapter 6.4, pp.97-98). The posed photographs are  also a 
technefact ( see chapter 7.3, pages 170-180),
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Sand Casting with Starch Packaging Pellets: 23 Feb 2015

Appendix 1: Creative Practice Portfolio
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Sand Casting with Starch Packaging Pellets: 23 February 2015

Appendix 1: Creative Practice Portfolio
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Sand Casting with Printer Cartridge Packaging: 06 July 2015

Appendix 1: Creative Practice Portfolio

This experiment required a degree of improvisation 
in the ECM foundry. It could not be achieved with 
a standard drag and cope casting cask, and it was 
instead buried in a bucket (above). (See chapter 
6.6, pp.105-106).
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Sand Cast Air-filled Printer Package: 06 July 2015 

Appendix 1: Creative Practice Portfolio
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Sand Casting with Polyurethane Foam: 06 July 2015

Appendix 1: Creative Practice Portfolio

This was the first and only experiment with a piece of polyurethane foam, usually used for sound 
insulation. The foam is denser than polystyrene, but just as combustible. I was drawn to the vivid 
texture and moulded this in a two-part sand mould created in the same way as the first bubble wrap 
forms. The molten aluminium flowed in to incinerate and replace the foam with ease. So easily in fact, 
that I was not troubled to pursue this further. It was, in fact, a source of dissatisfaction, as it worked first 
time: I tried it, it worked, it seemed it would yield no further new knowledge for me. 

And the other reason I did not pursue it further was due to the fact that ECM forbid me to use polyurethane 
again: we had to evacuate the foundry due to the noxious gas that arose when we pulled it from the 
sand. It is recommended that polyurethane is avoided.
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Sand Casting Phase 2: 06 July 2015

Appendix 1: Creative Practice Portfolio
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Sand Casting with EPS Pellets: 06 July 2015

Appendix 1: Creative Practice Portfolio

This was the first complete cast using EPS pellets. 
The pellets were glued together in a ceramic bowl 
PVA wood glue prior to being placed in the sand  
to ensure a continuous flow. Also, the sprue was 
placed on the underside of the bowl (see right) 
allowing gravity to assist with the flow. (See page 
chapter 6.6 pp.104-105). 
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Sand Cast EPS Pellet Bowl: 06 July 2015

Appendix 1: Creative Practice Portfolio
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Sand Casting: 06 July 2015

Appendix 1: Creative Practice Portfolio
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Incomplete Bubble Wrap Mould: 06 July 2015

Appendix 1: Creative Practice Portfolio

“Technefact” 
(See chapter 7.2.4, pp.167-169)
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Sand Casting with Bubble Wrap: 13 July 2015

Appendix 1: Creative Practice Portfolio

“Form is the end, death” 
(Paul Klee, 1973, in Ingold, 2009, p. 91).

This was the first complete pour with bubble wrap, again, 
with the sprue located underneath the bowl to allow gravity 
to assist with the flow. See chapter 6.6, pp.104-105).
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Sand Cast Bubble Wrap Bowl: 13 July 2015

Appendix 1: Creative Practice Portfolio
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Appendix 1: Creative Practice Portfolio

Sand Casting with EPS Pellets: 13 July 2015

Joined using latex glue
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Sand Cast EPS Pellet Bowl: 13 July 2015

Appendix 1: Creative Practice Portfolio
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Sand Casting: 13 July 2015

Appendix 1: Creative Practice Portfolio
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Bronze Sand Casting with EPS Pellets: 13 July 2015

Appendix 1: Creative Practice Portfolio

EPS pellets were pre-glued with PVA, using a ceramic breakfast bowl as an armature. The bowl was used to 
support the making of the sand cast. (See chapter 6.6, pp.109-110).
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Bronze Sand Casting with EPS Pellets: 13 July 2015

Appendix 1: Creative Practice Portfolio
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Published in Art Review 1994, and shown as photographs at Young Wales V, 2002

Bronze Sand Casting with EPS Pellets: 13 July 2015

Appendix 1: Creative Practice Portfolio
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Bronze Sand Cast EPS Bowl: 13 July 2015

Appendix 1: Creative Practice Portfolio
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Bronze Sand Casting with Bubble Wrap: 13 July 2015

Appendix 1: Creative Practice Portfolio

See thesis chapter 6.6, p.108.
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Bronze Sand Casting with Bubble Wrap: 13 July 2015

Appendix 1: Creative Practice Portfolio
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Sand Casting with Jumbo Bubble Wrap: 27 August 2015

Appendix 1: Creative Practice Portfolio

See thesis chapter 6.6, pp.111-112
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Sand Cast Jumbo Bubble Wrap Bowl: 27 August 2015

Appendix 1: Creative Practice Portfolio
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Bronze Sand Casting with Jumbo Bubble Wrap: 27 August 2015

Appendix 1: Creative Practice Portfolio

See thesis chapter 6.6, pp.111-112
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Bronze Sand Casting with Jumbo Bubble Wrap:  27 August 2015

Appendix 1: Creative Practice Portfolio
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Sand Casting with EPS Pellets: 27 August 2015

Appendix 1: Creative Practice Portfolio

See thesis chapter 6.6, pp.109-110
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Sand Cast EPS Pellet Bowl: 27 August 2015

Appendix 1: Creative Practice Portfolio
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Experiment with Polypropylene Net: 27 August 2015

Appendix 1: Creative Practice Portfolio

This was an attempt to sand cast using polypropylene fishing net as a waste mould. The plastic was too 
dense to give way to the molten aluminium. This cast could be achieved using a ludo mould (see chapter 
6.9, pp.119-124) and is planned as a future experiment (see chapter 8.4, p.190).
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Sand Casting Phase 2: Polished Bowls

Appendix 1: Creative Practice Portfolio

Sand Cast Jumbo Bubble Wrap Bowl (Polished)

Appendix 1: Creative Practice Portfolio
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Sand Cast Jumbo Bubble Wrap Bowl (Polished)

Appendix 1: Creative Practice Portfolio

See thesis chapter 6.6, p.112
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Sand Cast Jumbo Bubble Wrap Bowl (Polished)

Appendix 1: Creative Practice Portfolio
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Sand Cast Jumbo Bubble Wrap Bowl (Polished)

Appendix 1: Creative Practice Portfolio
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Expanded Polystyrene (EPS) Waste Mould 

Appendix 1: Creative Practice Portfolio
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Sand Cast EPS Bowl (Polished)

Appendix 1: Creative Practice Portfolio
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Sand Cast EPS Bowl (Polished)

Appendix 1: Creative Practice Portfolio
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Bronze Sand Cast EPS Bowl (Polished)

Appendix 1: Creative Practice Portfolio
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Bronze Sand Cast EPS Bowl (Polished)

Appendix 1: Creative Practice Portfolio
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An experiment was undertaken casting with expanding foam filler. 
This is a highly unsuitable material for a waste mould, it produces 
toxic fumes and does not give way to the molten metal. DO NOT USE

Experiment with Expanding Foam Filler

Appendix 1: Creative Practice Portfolio
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Workshop: Edinburgh College of Art, January 2016

Appendix 1: Creative Practice Portfolio
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Workshop: Edinburgh College of Art, January 2016

Appendix 1: Creative Practice Portfolio

The mini-foundry was built following the instructions on a YouTube channel, King of Random. The 
development of my own mini-foundry gave autonomy. With the process, unsupervised by those with 
an entrenched knowledge, it was used for the first time at a half-day workshop I ran at Edinburgh 
College of Art (ECA) for the MA Materials Practice course. (See chapter 6.8, pp.113-114)

King of Random - https://www.youtube.com/watch?v=hHD10DjxM1g
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Workshop: Estonia Academy of Arts, February 2016 (Student Work)

Appendix 1: Creative Practice Portfolio

I was invited to spend one week at the Estonia 
Academy of Arts working with 12 post-graduate 
students from across jewellery, glass, leatherwork 
and blacksmithing courses. The students were 
asked to make their own foundries prior to my arrival. 
Ingold’s morphogenetic mode of making (2013, 
pp.21-22) was explained during the initial briefing 
and the students were encouraged to submit to the 
material flows of this process. It was important not 
to apply any boundaries on the process or scope of 
investigation. The students were told that they could 
use any discarded material suitable for a waste 
mould as the basis for an investigative process 
into sand casting. They were asked to avoid pre-
conceiving of objects - no drawing or other prior 
visualisation of the outcome was allowed. There 
was no requirement for the outcomes to have any 
utility purpose. Outcomes and processes could 
stand alone as a reflection on material engagement. See thesis chapter 6.14, pp.128-133
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Workshop: Estonia Academy of Arts, February 2016 (Student Work)

Appendix 1: Creative Practice Portfolio
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Workshop: Estonia Academy of Arts, February 2016 (Student Work)

Appendix 1: Creative Practice Portfolio
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Workshop: Estonia Academy of Arts, February 2016 (Student Work)

Appendix 1: Creative Practice Portfolio
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Workshop: Estonia Academy of Arts, February 2016 (Student Work)

Appendix 1: Creative Practice Portfolio
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Workshop: Estonia Academy of Arts, February 2016 (Student Work)

Appendix 1: Creative Practice Portfolio
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Workshop: Estonia Academy of Arts, February 2016 (Student Work)

Appendix 1: Creative Practice Portfolio



65

Workshop: Estonia Academy of Arts, February 2016 (Student Work)

Appendix 1: Creative Practice Portfolio
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Workshop: Estonia Academy of Arts, February 2016 (Student Work)

Appendix 1: Creative Practice Portfolio
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Workshop: Estonia Academy of Arts, February 2016 (Student Work)

Appendix 1: Creative Practice Portfolio
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Workshop: Estonia Academy of Arts, February 2016 (Student Work)

Appendix 1: Creative Practice Portfolio



69

Workshop: Estonia Academy of Arts, February 2016 (Student Work)

Appendix 1: Creative Practice Portfolio
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Workshop: Estonia Academy of Arts, February 2016 (Student Work)

Appendix 1: Creative Practice Portfolio
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Workshop: Estonia Academy of Arts, February 2016 (Student Work)

Appendix 1: Creative Practice Portfolio
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Workshop: Estonia Academy of Arts, February 2016 (Student Work)

Appendix 1: Creative Practice Portfolio
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Workshop: Estonia Academy of Arts, February 2016 (Student Work)

Appendix 1: Creative Practice Portfolio
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Workshop: Estonia Academy of Arts, February 2016 (Student Work)

Appendix 1: Creative Practice Portfolio
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Workshop: Estonia Academy of Arts, February 2016 (My Work)

Appendix 1: Creative Practice Portfolio
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Workshop: Estonia Academy of Arts, February 2016 (My Work)

Appendix 1: Creative Practice Portfolio

While working in Estonia I undertook some 
experiments of my own with bubble wrap and 
EPS. See thesis chapter 6.8, pp.115-118.
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Workshop: Estonia Academy of Arts, February 2016 (My Work)

Appendix 1: Creative Practice Portfolio
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Workshop: Estonia Academy of Arts, February 2016 (My Work)

Appendix 1: Creative Practice Portfolio

See thesis chapter 6.8, pp.116-188
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Workshop #1: Zhengzhou University of Light Industry, March 2016

Appendix 1: Creative Practice Portfolio

In March 2016, I travelled China to run another one-week 
workshop on sand casting. The students, in their second 
year (of four) of an UG industrial design programme 
were much younger and unaccustomed to making things 
by comparison to the PG students in Estonia. Previous 
experience  told us that attempts to explain Ingold’s 
morphogenetic mode would have frustrated even the 
most skilled of their translators , so the students were set 
a simple brief to melt down aluminium cans and make 
a 2D relief or 3D  sign to either encourage recycling or 
discourage littering. (See chapter 6.15, pp.134-136)..
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Workshop #1: Zhengzhou University of Light Industry, March 2016

Appendix 1: Creative Practice Portfolio
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Workshop #1: Zhengzhou University of Light Industry, March 2016

Appendix 1: Creative Practice Portfolio
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Workshop #2: Zhengzhou University of Light Industry, October 2016
Appendix 1: Creative Practice Portfolio
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Workshop #2: Zhengzhou University of Light Industry, October 2016
Appendix 1: Creative Practice Portfolio
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Workshop #2: Zhengzhou University of Light Industry, October 2016
Appendix 1: Creative Practice Portfolio

Returning in October 2016, I worked with a new group 
of students, also in their second year of an UG industrial 
design programme, using the same brief. This time the 
students made their own foundries in advance of our 
arrival and as a result they were much more prolific in 
their output, often deviating from the brief to make other 
objects, including a Batman logo (see next page). The 
students spoke of “magic” and “miracles” (see appendix 
2) when describing the transformation of EPS to 
aluminium. (See chapter 6.6, pp.137-139). 
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Workshop #2: Zhengzhou University of Light Industry, October 2016
Appendix 1: Creative Practice Portfolio
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Workshop: Research Through Design Conference, March 2017
Appendix 1: Creative Practice Portfolio

As part of the organising committee (co-chair) for the 
Research Through Design conference 2017, I was able 
to deliver a one-day pre-conference workshop. The 
outcomes were shown in the conference exhibition. 

The EPS used for waste moulds was collected from 
Portobello beach. Participants were encouraged to make 
without drawing. Participants were PG design students, 
one UG design student, and practitioners. (See chapter 
6.17, pp.139-140). 



87

Workshop: Research Through Design Conference, March 2017
Appendix 1: Creative Practice Portfolio
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Workshop: Research Through Design Conference, March 2017
Appendix 1: Creative Practice Portfolio
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Ludo Moulds, June 2017
Appendix 1: Creative Practice Portfolio

A ludo mould is where a waste mould is cast in a mixture 
of grog (crumbled old casts), molochite and water, and 
when set is fired in a kiln at 1000C. This burns out the 
waste mould, leaving a clean and detailed void into 
which molten aluminium is poured. The advantage of 
this over sand casting is that the surface quality is more 
defined and the metal is clean. The disadvantage is that 
is takes a lot longer to prepare the moulds, retrieve the 
casts from the moulds, and is more energy intensive. 
Thanks to Ginny Hutchison and Steve Murray at ECA. 
(See chapter 6.9, pp.119-124). 
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Ludo Moulds, June 2017
Appendix 1: Creative Practice Portfolio
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Ludo Moulds, June 2017
Appendix 1: Creative Practice Portfolio



92

Ludo Moulds, June 2017
Appendix 1: Creative Practice Portfolio
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Ludo Moulds, June 2017
Appendix 1: Creative Practice Portfolio
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Ludo Moulds, June 2017
Appendix 1: Creative Practice Portfolio
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Ludo Moulds, June 2017
Appendix 1: Creative Practice Portfolio
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Ludo Moulds, June 2017
Appendix 1: Creative Practice Portfolio
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Ludo Moulds, June 2017
Appendix 1: Creative Practice Portfolio
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Ludo Moulds, June 2017
Appendix 1: Creative Practice Portfolio



99

Ludo Moulds, June 2017
Appendix 1: Creative Practice Portfolio
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Workshop with MA Design Students (Napier), October 2017
Appendix 1: Creative Practice Portfolio

See thesis chapter 6.18, pp.140-142
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Experiment with Starch-based Snacks, October 2017
Appendix 1: Creative Practice Portfolio

The resemblance of EPS 
packaging pellets to well 
known corn and potato 
starch snacks made it too 
irresistible to try casting 
with these. Unfortunately 
the starch is not particularly 
combustible and the 
aluminium did not breach 
the mould.
See chapter 6.11, p.126.
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Appendix 1: Creative Practice Portfolio

Pseudo Ludo/Sand Casting Hybrid, February, 2018

This technique of combining the use of plaster of Paris and sand was an attempt to achieve the definition of ludo 
moulding without the time consuming and energy intensive mould making. Unfired plaster casts would be supported 
in the sand. In this case, with bubble wrap, even though the plaster casts appeared and sounded completely dry, 
they still retained moisture around the plastic, which turned to steam on contact with the molten aluminium and 
forced the moulds apart. This did however, inform the collection of debris as part of the documentation. (See 
chapter 7.2.3, p.166). 

See chapter 6.10, pp.124-125
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Appendix 1: Creative Practice Portfolio

Pseudo Ludo/Sand Casting Hybrid, February, 2018
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Pseudo Ludo/Sand Casting Hybrid, February, 2018
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Pseudo Ludo/Sand Casting Hybrid, February, 2018
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Appendix 1: Creative Practice Portfolio

Sketchbook: sample pages

Sample pages have been scanned from the sketchbook. 
It is important to note that these sketches were produced 
largely as records of and reflections  on the process after 
a day of making, rather than pre-visulaised ideas in a 
hylomorphic process (see thesis chapter 6.12, pp.126-128).
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Sketchbook: sample pages
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Sketchbook: sample pages
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Sketchbook: sample pages
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Sketchbook: sample pages
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Sketchbook: sample pages
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Sketchbook: sample pages
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Sketchbook: sample pages
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Sketchbook: sample pages
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Sketchbook: sample pages
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Sketchbook: sample pages
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Sketchbook: sample pages
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Sketchbook: sample pages
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Sketchbook: sample pages
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Sketchbook: sample pages
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Sketchbook: sample pages
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Notes
Appendix 1: Creative Practice Portfolio

All creative output in this portfolio is my own except where explicitly stated. The work is 
presented in conjunction with a written thesis. A full account of the practice is given in chapters 
4, 5 and 6 of the thesis, with an in-depth analytical discussion in chapter 7. 

Participants whose faces can be seen in the photographs have given their consent for these 
photographs to be used.

Links to selected films can be found in appendix 4 (password for examiners and supervisors only)

A complete collection of the photographic documentation is available to examiners on request.

Thanks to:

- Fraser Waugh and Frank Montgomery of Edinburgh Cast Metals
- Colin Malcolm and Blair Reid of Edinburgh Napier University
- Ginny Hutchison and Steve Murray of Edinburgh College of Art
- Prof. Tanel Veenre and MA Design students (2016) at The Estonia Academy of Arts
- Prof. Remo Pedreschi of Edinburgh College of Art
- MSc Materials Practice students at Edinburgh College of Art 2016 - 2018
- Students on MA Product Design Prototyping and MA Interaction Design at Edinburgh Napier 
University, 2014 - 2018.
- Nick Pye
- Staff and design students at the Zhengzhou University of Light Industry, China, 2016
- Trent Jennings
- Richard Firth
- Will Titley
- Paul Kerlaff.

Ian Lambert
PhD Design
The University of Edinburgh 2018
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APPENDIX 2:  

Transcripts of conversations at workshops  

  



RTD Pre-conference workshop, Tuesday 21st March 2017, ECA 

Participant 1  

 

P1: It was kind of balance more than anything just making sure that I get a good angle to tip 

it in. How does it feel? Hot 

IL: You've got that liquid metal pouring into that hole, what was going through you mind 

when you just saw that going down there? Did you get a sense of when it just disappeared 

down that hole? 

P1: Yeah, you just wanted to go further. It was good to change your movement and your 

position to see further in, and if it dropped down, you thought, "I need to tip further. You feel 

the metal move down, and I got closer to it to see further in. 

[aside in conversation] 

IL: So thinking in terms of the head, the heart and the hand, what was happening there to 

you when you were doing this? 

P1: I suppose it was the connection between... you want to feed it so your hands can tip and 

move in and it was reaction in my head understanding that I needed to add more, my hands 

manipulating, being changed to work with the material, and also the feeling of the heat, you 

don't want to get too close to it, but you also do want to look closer, anmd you want to tip 

with your hand. It's kind of everything sensory exchange. 

  



MA Design students, Edinburgh Napier University, November 2017, East Lothian 

1. Student 1 (USA) 

 

S1: I wanted something rigid. I felt safe with this design as I had a good idea that it would 

work. There's a certain anticipation to when you're pouring aluminium, I felt pretty nervous 

It’s a very rewarding process when you pull it out of the sand and you see that it roughly 

worked. You're anxious for a long time until the very last minute. Even if I didn't work it was a 

relief for all. 

IL: How did it feel when you watched the liquid aluminium pouring into the space? 

S1: That's the exciting part because there's no going back. You're at the climax. It's exciting, 

it’s exciting. You have polystyrene burning and flames coming up. It's exciting and relieving, 

because you're going to have a product that will either work or not work. 

 

  



2. Student 2 (USA) 

 

S2: I didn't know much about sandcasting, especially the way we did it, so it was quite 

exhilarating to have such an instantaneous effect. Especially as the moulds were so fragile, 

when we were burying them and they come out as such a string and powerful structure. 

IL: So there's this transformation from the delicate to the robust?... 

S2: Yeah, which is really a very satisfying experience, because you're holding a little mould 

and being very gentle with it, you take it out and it’s this strong piece. It has so many 

characteristics that were unexpected, that you didn't plan for, but end up being quite beautiful. 

The surprise of what it is quite fascinating... 

IL: When you saw the aluminium being poured into the space, what was the feeling that you 

had? 

S2: A bit nervous, but really excited, seeing aluminium [sic] melted is something I haven't seen 

before, so you're seeing this beautiful mixture that is hardening so fast, and it's a really 

inspiring and interesting thing to see. And quite beautiful as well. 

 

  



3. Student 3 (N. Ireland) 

 

S3: I've had experience casting before, so I think I feel a bit different to the others. I already 

had anticipations of what was going to work. It was fun to get into the practical side of this. I 

think the shape of this has come out pretty well, compared to what it did look like. 

IL: What was the feeling like of the process? How did you feel making it? 

S3: Excited. It's very cool to see some molten aluminium being poured into your sandcast, 

and see what happens. It's a very exciting process. 

 

  



4. Student 4 (Venezuela) 

 

S4: For the process I wanted to mix the materials that we had, the bubble wrap and the 

polystyrene, which I like to call my cheese. I really didn't know what the outcome would be, as 

it’s like an experiment. A kind of playful thing. Then once we put it, it's like a surprise. We have 

an outer bit like a coral reef, also with the sand you get to see different hues and different 

textures. Bits of it look like bubble wrap, but some don't. But [one the other side] you really 

see the polystyrene and know what that is. Also I choose to not cut the sprue off, because I 

think it makes it look more interesting ... and it is part of the process and I've got quite attached 

to it, so I don't want to cut it, because I think it's part of it. 

IL: When you hold it the other way up [sprue on top] there's a real sense of the gravity and the 

energy of aluminium being forced [pouring] into that space. How did you feel when you saw it 

being poured?  

S4: It was very exciting, I've never done it before, so I was looking forward to playing with it 

and seeing the outcome. As I said before it was like experimenting, it was like a game to me, 

it was a very playful thing to do. But we're making things and learning from that. 

IL: What do you think you learnt? What's the new knowledge that you've obtained from doing 

this?  

S4: From doing this not only how to sandcast aluminium, but also the type of shapes and 

outcomes you can have, and just honestly not be afraid of trying different things. Being open 

and flexible to what the outcome is. It's a learning process and that's the most important part. 

 



5. Student 5 (Austria) 

 

S5: Okay well I started off with this little model which is made of polystyrene and I just glued 

it all together. I made a few of them. It's a delicate shape, a I literally just wanted to see if it 

worked, if it was possible. And this is the outcome which surprisingly worked really well. It is 

interesting, I was really excited, I didn't think it would work at first, but it did. 

IL: What did you feel as the aluminium was being poured in? 

S5: I was nervous, very nervous, because, like I said, I didn't think it would work at all, as 

everyone else had a form which is not as delicate as mine. Yeah, I was nervous, I was excited 

as well. 

IL: How did you feel when it emerged from the sand? 

S5: When it emerged, relieved a bit that it worked, and excited to explore how it looks and just 

to see the detail. 

IL: Have got any comments on the transformation, because you've got the before and after in 

your hands right now? How does the transformation feel to you? 

S5: Um, how it feels? That's a good question. It is very interesting because you have this very 

delicate [polystyrene] model, and it's really lightweight. Whereas you have it here [in 

aluminium] and its heavy. The transformation is quite interesting, and [pause] it feels good, 

though, just the opponents of having something so delicate and so heavy at the same time 

 

 



6. Student 6 (China) 

 

S6: I made the animals, and I thought about the nature of things. I used lions and tigers, as 

hunting, so [they crouch down] and gesture like that. So I also want to test [pointed] shape, 

and I think it's a success. When I imagined it, you had to think about the liquid filling in. 

IL: That's really interesting, you're the first person to talk about the liquid qualities of the 

aluminium. How did you feel when you saw the liquid being poured onto your mould? 

S6: My emotion was really nervous, because I never did that before. 

IL: So doing it yourself was part of the [new] experience for you. 

S6: It was satisfying 
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Making as Growth: Narratives  
in Materials and Process
Ian Lambert, Chris Speed

Introduction
Research through design as an activity gives rise to new knowl-
edge both from the creative processes and from any resulting arti-
facts. All creative practitioners arguably are researchers of one 
kind or another, whether through materials, aesthetics, technolo-
gies, ethnographies, or cultural theory. Indeed, practice-based 
researchers in the visual arts and design are gaining widening  
recognition in academia as our means of creating knowledge 
becomes clearer. However, by comparison to research methods in 
the sciences, the epistemologies that frame our research methods 
in art and design are still relatively new.1 Practice-led doctorates in 
art and design have existed for only 30 years,2 and these centers 
have worked hard to push against the reductive and positivistic 
approaches that prevail in the sciences. In some cases, attributes 
and terms of research have been borrowed or adapted from other 
disciplines—particularly from the social sciences. In creative 
exploration, ideas tend to emerge and develop on the move—
sometimes impulsively, sometimes reflectively—rather than aris-
ing from the investigation of a hypothesis in controlled conditions. 
Research methods, we might argue, have unfolded and emerged  
as inquiry has deepened, rather than being invented or applied to 
validate academic integrity. In the focus on methods that emerge, 
design researchers have the means to reposition their projects to 
frame premeditated research questions and objectives within their 
work and in some cases to apply research questions after practice 
has taken place.3

The Research Triumvirate 
Donald Schön’s seminal work, The Ref lective Practitioner, has  
done much to underpin the credibility of practice-based research 
in design and the visual and performing arts.4 Such discus- 
sions perhaps came to prominence with Christopher Frayling’s 
paper, “Research in Art & Design,” in which Frayling refers to a 
nineteenth-century distinction between tacit and formal knowl-
edge but makes a case for practice as an amalgam of doing and 
thinking (i.e., the hand and the head) as equal components.5 John 
Dunnigan’s essay on thinking refers to critical making as the 

1 Carole Gray and Julian Malins,  
Visualising Research: A Guide to the 
Research Process in Art and Design 
(Aldershot, UK: Ashgate, 2004).

2 Louise Ravelli, Brian Paltridge, Sue 
Starfield, and Kathryn Tuckwell,  
“Extending the Notion of ‘Text’: The 
Visual and Performing Arts Doctoral  
Thesis,” in Visual Communication 12,  
no. 4 (2013): 395–422.

3 Ian Lambert, “Critical Making with  
Aluminium Sandcasting: Design Practice 
into Practice-Led Research,” in Making 
Futures Journal 4 (2015), see online jour-
nal at http://makingfutures.plymouthart.
ac.uk/media/51098/ian-lambert.pdf 
(accessed January 31, 2017).

4 Donald Schön, The Reflective Practitio-
ner: How Professionals Think in Action 
(New York: Basic Books, 1984).

5 Christopher Frayling, “Research in Art 
and Design,” in Research in Art and 
Design 1, no. 1 (1993): 1–5.



DesignIssues:  Volume 33, Number 3  Summer 2017 105doi: 10.1162/DESI_a_00455

“symbiotic relationship” between thinking and making, refer- 
ring to embodied knowledge as that which emerges by working 
with your hands: “The very process itself opens up new possibili-
ties for deep expansive thinking and the serious enquiry that stim-
ulates discovery.”6

 This amalgam has a third component. During a recent  
critique of post-graduate work, Tanel Veenre, Professor of Jewelry 
Design at the Estonia Academy of Arts, asked of his students: “…
So how has your work arisen? From the heart? From the head? 
From the hand? All three?” The recognition of this triumvirate is 
not new. In a television program called A Potter’s World, aired in 
the United Kingdom by the BBC in 1961, the great potter Bernard 
Leach says: “I found that the craftsman is almost the only kind of 
worker left employing heart, hand, and head in balance.”7 Frayling 
alludes to this fullness as he moves toward concluding his paper, 
stating that “…artists have worked just as often in the cognitive 
idiom as the expressive.”8 
 Untangling these “artifacts” as tangible research out- 
comes remains a challenge. Tim Ingold, a keynote speaker at the 
Research Through Design (RTD) 2015 conference, has helped to 
unpick the tacit process of making from the viewpoint of forming 
new knowledge and insight. In his book, Making, Ingold refers to 
two approaches to making: hylomorphic and morphogenetic.9 For 
Ingold, hylomorphic making is making as a task, or as he puts it:
 We are accustomed to think of making as a project. This  
 is to start with an idea in mind of what we want to achieve,  
 and with a supply of the raw material needed to achieve it.  
 And it is to finish at the moment the material has taken on  
 its intended form.10

However, Ingold’s preferred position is to think of making, rather, 
as “a process of growth. This is to place the maker from the out- 
set as a participant in and amongst a world of active materials…  
in anticipation of what might emerge.”11 Ingold refers to this  
process as morphogenetic making.12 This clarity of understanding 
and insight maps onto an exploratory, sometimes impulsive or 
deliberately risky approach to creative practice, and it has helped 
to further endorse and validate making itself as an important 
research method. 
 Increasingly, “the doing” (the process) seemingly yields 
more new knowledge and insight than “the done” (the outcome), 
as can be seen in Max Lamb’s work. His hexagonal pewter stool, 
cast in the sand on a Cornish beach, has gained fame through an 
online video of the making process.13 Marcus Fairs summarizes 
this perspective, and the stool’s significance, in the online design 
magazine, Dezeen. “The video is as much the cultural artifact as the 
stool itself…,” he notes:

6 John Dunnigan, “Thinking,” in The Art of 
Critical Making, ed. Rosanne Somerson 
and Mara L. Hermano (Hoboken, NJ: 
Wiley, 2013), 98. See also Matt Ratto, 
“Critical Making: Conceptual and Mate-
rial Studies in Technology and Social 
Life,” in The Information Society 27,  
no. 4 (2011): 252–60.

7 Bernard Leach, A Potter’s World, pro-
duced by John Read (aired January 23, 
1961).

8 Frayling, “Research in Art and Design,” 4.
9 Tim Ingold, Making: Anthropology, 

Archaeology, Art and Architecture (New 
York: Routledge, 2013), 20–22.

10 Ibid., 20.
11 Ibid., 21.
12 Ibid.
13 See the stool at http://maxlamb.org/ 

031-pewter-stool/ (accessed October 21, 
2016). The video can be viewed at 
https://vimeo.com/9498805 (accessed 
October 21, 2016).



DesignIssues:  Volume 33, Number 3  Summer 2017106

Despite being a comparatively simple object, the Pewter 
Stool is rich in narrative. Tin mining was once the main  
industry in Cornwall, and sand from local beaches was   
used in the casting foundries. The mold can only be used  
once, making each piece unique, and the unpredictability  
of working on a beach means that imperfections become an 
inevitable part of each object’s charm.14

In the video of Lamb at work using local materials, the making of 
his stool becomes the delightful and informative element of what 
otherwise might be regarded as a crudely fabricated object. The 
making process not only is inspiring, but also is easily understood 
by the audience. Sharing and distributing processes on the Inter-
net is commonplace today, but the use of narrative brings an addi-
tional dimension to the outcome, while increasing the currency in 
the process itself. It brings us closer to making and provides fur-
ther insight to and reflection of our material world.15 The making is 
inextricable from the resulting artifact, a consideration that con-
nects with Ingold’s ideas; in Lines Ingold describes paths and 
places as co-existing necessities:

To be a place, every somewhere must lie on one or several 
paths of movement to and from places elsewhere. Life is  
lived, I reasoned, along paths and not just [in] places…. 
It is along paths, too, that people grow into a knowledge  
of the world around them, and describe this world in the 
stories they tell.16

This notion is easily transposed onto making, in which artifacts 
are places, and the processes are the paths, and the inextricable co-
existing artifact and process are embodied in Lamb’s video. Lamb 
is not a researcher working in a conventional academic context, but 
he is one of a growing number of professional practitioners who 
takes an exploratory approach to practice. His work and practices 
attract interest from commercial parties (so enabling him to make 
a living), but they are not commercially initiated or driven. 

Studio Swine takes a similar approach.17 (Indeed, SWINE  
is an acronym for Super Wide Interdisciplinary New Explorers.) 
They approach their practice almost as independent academics 
offering deep contextual narratives, such as in their piece titled the 
Sea Chair. The opposite of a commercial work, the Sea Chair is a 
polemic against ocean-plastic pollution, one of the biggest environ-
mental problems of our age. The Sea Chair uses plastic retrieved 
from the nets of a fishing trawler and is symbolically made on the 
deck of the boat while it is still at sea. Again, video is used to  
convey the agency, environmental circumstances, and time 
involved in developing an otherwise crudely fabricated object. In  
a recent interview, Alex Groves (one half of Swine) describes  
the final object as just one part of the project.18 The Sea Chair is not 

14 Dan Howarth, “Dezeen Book of Ideas: 
Pewter Stool by Max Lamb,” Dezeen, 
https://www.dezeen.com/2012/11/28/
dezeen-book-of-ideas-pewter-stool-by-
max-lamb/ (accessed August 20, 2016).

15 Lambert, Critical Making with Aluminium 
Sandcasting.

16 Tim Ingold, Lines: A Brief History (New 
York: Routledge, 2007), 32.

17 See http://www.studioswine.com 
(accessed October 21, 2016).

18 Alex Groves, interview by Ian Lambert, 
June 30, 2016.
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a solution to the problem of ocean plastic; instead, the video seeks 
to raise awareness in a non-depressing way. Groves goes on to say 
that, having been told that plastics should not be mixed, he and 
partner Azusa Murakami do so all the same, and the process 
becomes a series of “empirical truths,” proving the need for mak-
ers to test things for ourselves: “It’s good to approach a project 
with a certain amount of research and knowledge, but also an ele-
ment of naivety.”19

 Two prominent exhibitions at world class museums also 
have recently focused on making. The Power of Making exhibition  
at the Victoria and Albert Museum in London was accompanied  
by a book of short essays on making as thinking, with contri-
butions from, among others, Frayling and Daniel Miller.20 In the 
Making, at the Design Museum in London, brought making pro-
cesses to the public eye by “suspending objects in mid-pro- 
duction.”21 Both exhibitions exposed a degree of provenance in 
material possessions. This sense of provenance was also commu-
nicated strongly in Amy Twigger Holroyd’s work, presented at 
RTD 2015, which is about openness in “folk-fashion”—a form of 
homemade and repurposed fashion and an explicit counterpoint  
to the indulgent, resource-intensive, mass-produced, fast fash- 
ion.22 Twigger Holroyd’s research through workshops enabled a 
sharing of knowledge and skills that empowers open-source 
maker communities.
 The new permanent Art and Design Gallery at The National 
Museum of Scotland (NMS) gives over an entire floor to Making.23 
Indeed, in 1860 the Industrial Museum of Scotland, as the NMS 
was then known, focused on manufactured objects and making 
and had as its logo an open hand with an eye in the palm, signi-
fying making and insight. That NMS hosted the RTD conference  
in 2017 was thus highly fitting. With a museum as the conference 
venue, we also had an opportunity to place current design-led 
research outcomes alongside the human-wrought artifacts of the 
past and explore a historical trajectory of our understanding of 
making things.

The Making of a Different Conference 
Several academic conferences explore practice-led research, but 
central to the RTD conference series is the focus on the actual arti-
facts or processes, presented to participating delegates who are 
assembled around tables in “Rooms of Interest.” The tactility and 
tangibility of the artifact and/or narrative gives rise to a different 
type of debate around the knowledge in doing, and this difference 
was very much in evidence at RTD 2015. Jane Norris’s Polychronic 
Bowls explored the combination of different materials across  
historical eras—for example, felt and plastic or PLA, starch and 
shellac.24 Norris describes the bowls as “the material driver of the 
research,” and her “aleatory” strategy resonates strongly with 

19 Ibid.
20 Daniel Charney, Power of Making: The 

Case for Making and Skills (London: V&A 
Publishing, 2011).

21 Edward Barber and Jay Osgerby, In the 
Making (London: Design Museum, 2014), 
2.

22 Amy Twigger Holroyd, “Re-Knitting: 
Exploring Openness Through Design,” in 
Proceedings of the 2nd Biennial Research 
Through Design Conference, Cambridge, 
UK, March 25–27, 2015; DOI: 10.6084/
m9.figshare.1327993.

23 See http://www.nms.ac.uk/national-
museum-of-scotland/ (accessed October 
21, 2016).

24 Jane Norris, “Making Polychronic 
Objects,” in Proceedings of the 2nd Bien-
nial Research Through Design Confer-
ence, Cambridge, UK, March 25–27, 
2015; DOI: 10.6084/m9.figshare.1327941.
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Figure 1 
Jane Norris’s Polychronic Bowl, Concrete + 
Nylon + Rubber. Image © Jane Norris. 

25 Ibid., 2.
26 Ibid., 6.
27 Ibid.
28 Mark Selby and David Kirk, “Experiential 

Manufacturing: The Earthquake Shelf,” in 
Proceedings of the 2nd Biennial Research 
Through Design Conference, Cambridge, 
UK, March 25–27, 2015, http://doi.
org/10.6084/m9.figshare.1327994 
(accessed April 26, 2017).

29 Ibid., 5.

Ingold’s notion of making as a process of growth.25 One technique 
centers on “historical mining,” where layered strata of time are 
rolled together before being “drilled through them to retrieve a 
marbled core of options.”26 An example of this materialized core is 
the concrete+nylon+rubber bowl (see Figure 1), where materials from 
c.300 BCE (concrete), the sixteenth century (rubber), and the twen-
tieth century (nylon) are fused together in an unlikely combina-
tion. Other strategies explored by Norris include a system of 
“perverse partners,” using “dissonance to highlight the strange-
ness of the material combination.”27 A paper presentation is no sub-
stitute for a critique led by the handling of these fascinating 
research outcomes and for experiencing the texture, temperature, 
and juxtaposition of new and old materials, which form the very 
premise of this work. The making process, although described, is 
not shown, but it is very much embodied in the artifacts them-
selves and their very premise.
 However, the RTD conference is not just seeking to isolate 
and locate new knowledge in the creative process. Important and 
powerful contextual constellations inform and enrich our practice 
and enhance our understanding of the way in which we encounter 
and use objects, our attachment to them, and their place in society. 
One of the projects at RTD 2015 exploring such material and 
extended social relationships was Mark Selby’s Earthquake Shelf, 
which was created to vibrate in real-time to earthquakes that took 
place in Wellington, New Zealand.28 In seeing a precious vase on 
the shelf, our first thoughts as the shelf shook might have turned 
to the care of the vase, rather than to the safety of those whose 
lives might be at risk. This piece gives rise to the eponymous 
“experiential making”—using experiences that were “…emotion-
ally significant (and hence memorable) that would have an associ-
ated resource of data, and that had a clear effect on material 
things.”29 The outcome is a destructive process in the lifecycle of an 
artifact arising from a natural calamity that affects the viewer 
emotionally to generate a sense of helplessness. The piece is both 
artifact and performance but also a response to a very real cata-
strophic force.
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30 Doreen Massey, Doreen Massey on 
Space, interview by Nigel Warburton, 
Social Science Bites, http://www.
socialsciencespace.com/2013/02/pod-
castdoreen-massey-on-space/ (accessed 
October 10, 2016).

RTD 2017 at the NMS in March placed the artifacts of contem-
porary design researchers alongside historical objects with which 
the museum curators identify social, material and technical con-
nections. Appearing as uncanny neighbors, the juxtaposition of the 
old and sometimes mundane relics of previous lives with the evoc-
ative materializations of recent research through design recovers 
the investigative processes that lead us to make things, and in turn 
to understand the world by living with them. Indeed, Selby’s 
Earthquake Shelf, with embedded technology and interpretation 
of information sent almost instantaneously from the other side of 
the world, has an ancestor in the museum’s archive in the Nuclear 
Weapons Effect Computer (see Figure 2), an analogue device that 
tries to predict the force of a manmade calamity (rather than 
responding to a natural one). 
 Between these simultaneous histories and futures, RTD sus-
pends any determinism toward a contemporary definition for 
design and instead offers points of entry to the making of narra-
tives—narratives that manifest as objects that become coordinates 
in Doreen Massey’s “pin-cushion of a million stories.”30 Our task as 
designer–researchers is to provide environments that allow objects 
and their makers to redraw the geographies of design, and that 
allow new locations for inquiry to be identified. RTD is one such 
context.

Ian Lambert is associate professor of Design in the School of Arts & Cre-
ative Industries at Edinburgh Napier University, UK.

Chris Speed is professor of Design Informatics, in Edinburgh College of 
Art, at University of Edinburgh, UK.

Figure 2 
Nuclear Weapon Effects Computer, c.1960 
(NMS Collection). Image © National Museum 
of Scotland. 
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ABSTRACT 
This paper will discuss the convergence of craft practices 
and industrial processes in undergraduate Product Design 
programmes in the UK, and explore how the economy and 
new technologies have changed the priorities in the 
curriculum. Tom Inns, Director of the Glasgow School of Art, 
recently asked why we teach product design in British 
universities when “product design doesn’t exist in the UK 
economy anymore” (Inns 2014)

1
. If it is the case, what 

should we be teaching? 
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INTRODUCTION: THE FALL AND RISE OF CRAFT 

Expensive to run, and under-recruiting, the number of craft-

based courses in UK art colleges and universities has been in 

decline since the early 1990s
2
. But as a teacher of product 

design I have in the last five years seen an increasing number of 

student major projects, in my own university and others
3
, that 

less than 20 years ago may have been categorised as craft. 

Craft is a process often associated with one-off or bespoke items 

with the practitioner involved at all stages of the creative, 

technical, and commercial process. Product design is a discipline 

that has traditionally worked in economies of scale (i.e. mass-

production, lean production) with different specialists leading 

each stage of the creative, technical, and commercial process. 

However, new digitally controlled hardware has enabled bespoke 

industrial design that is viable at a comparable economic scale to 

craft. This is highlighted by Justin McGuirk (2012) who describes 

the rise in recent design graduates making and/or assembling 

their own products: 

“Who else is going to make their work? The rise of the designer-
maker has a lot to do with the fact that while design is an ever 
more popular career choice, the opportunities to work with 
manufacturers are not growing at the same pace (and in the UK 
are actually diminishing). Where product and furniture designers 
once aspired to get their work mass-manufactured, many have 
now given up on the idea … with a humbler proposition, the 
designer as craftsman.” (McGuirk 2012) 

THE WORD CRAFT 

The word craft has recently gained a higher level of credibility in 

industrial design practices.
4
 In the early 1990s many products 

were prefixed with the word designer, where by contrast craft 

was a lowly word in designer circles. Today there is evidence 

that a narrative of handmade is a desirable quality in consumer 

culture and lifestyle. Craft is fashionable in branding and 

advertising as manufacturers seek to differentiate their products 

with a sense of authenticity - we can buy craft beers, artisanal 

                                                     
2
 Crafts Council (UK), 2011. Also, numerous online sources 

3
 Product Design programmes exhibiting at New Designers in London 

increasingly have a wider spectrum of student work on display from 3D 
crafts to industrial design. 
4
 This does not discount the making and craft skills from pre-automated 

mass manufacturing processes 

figure 1  One of Jocelyn Mather’s  Bags... For Life,  
2013, her graduation project for the BDes (Hons) 
Product Design at Edinburgh Napier University 
(courtesy of Jocelyn Mather) 
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cheese, and bench-made shoes.
5
 Leica, the manufacturer of 

state-of-the-art cameras for much of the 20
th
 century recently 

published an online film The Making of the Leica M9-P
6
 (2012), 

in collaboration with Hermes, which celebrates the hand-making 

processes in a limited edition camera, case and presentation 

box. This film, a highly seductive piece of marketing, is just one 

example of how trust in the quality can be instilled through 

revealing the making process… 

“What we have here is a post-industrial nostalgia for the pre-
industrial. In a culture with a surfeit of branding and cheap mass-
produced goods, we romanticise the handmade because we 
yearn for quality, not quantity… What's new is the desire to 
reveal the process and not just the finished object. These are 
not-so-subtle messages reasserting the value of the handmade 
over the machine-made.” (McGuirk, 2011) 

However, the resurgence of craft is more than a superficial 

marketing gloss. In 2012, the Crafts Council, Creative Scotland, 

Arts Council of Wales, and Craft Northern Ireland jointly 

published a report, Craft in the Age of Change, which illustrates 

the strength of craft in the creative economy, generating over 

£450m of income a year for UK practitioners (Burns et al, 2012). 

Christopher Frayling opens his 2011 book, On Craftsmanship: 

Towards a New Bauhaus, stating: 

“Craftsmanship has again become fashionable in high places, 
just as it did during the last few recessions. In the boom times of 
the early 2000s, the public talk was of design: now it is more of 
craft, a shift which mirrors the parallel move from ‘the creative 
industries’ to ‘productive industry’. Government ministers extol 
‘the joy of technical accomplishment, the beauty of craft skills’ 
and stress the need for a new, updated Arts & Crafts movement 
to re-energise good old British inventiveness.” (Frayling, 2011, 
p7) 

That this new, updated arts & craft movement might be a new 

Bauhaus (Frayling, 2011) – a school that not only shaped the 

way in which we teach design today, but also sought to embrace 

the machine as a means for improving living standards for all – 

indicates that a new vision for the fabrication and ownership of 

objects is gaining ground. The recent recession has been 

accompanied by a plethora of books about making and new 

attitudes to manufacturing and consumption. Frayling goes on to 

                                                     
5
 http://usatoday30.usatoday.com/money/industries/food/story/2011-10-
21/food-products-christened-artisan/50896420/1 
6
 http://vimeo.com/41869140 
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cite two of these authors in his opening pages, sociologist 

Richard Sennett
7

 and philosopher Matthew Crawford
8

. Both 

argue that the activity of making promotes well-being and 

enriches lives. Indeed, the Maker Movement, which is spreading 

globally, is founded on free innovation, maker communities, the 

democratisation of technologies and participation (Hatch, 2014).   

CRAFT AND DESIGN 

In simple terms, old distinctions between craft and design 

centred round the making process. In craft, the practitioner is 

involved in the making process from concept to client. In design, 

the practitioner leads and facilitates the creative process with 

input from technical specialists, the marketing department, and 

retailers, before handing over to product engineers for machine-

based manufacture.  

 

Today, the emergence of digitally controlled hardware has 

opened new possibilities for both craft and design practitioners, 

where creative methods and economic models increasingly 

overlap (fig. 3). Furniture manufacturers Unto This Last are using 

digitally controlled flat-bed routers, to create industrially produced 

items on demand. Their workshop is integrated into their 

showroom in London, where the making process is at the 

forefront of their brand identity.  

 

                                                     
7
 Sennett, R. (2008) The Craftsman, London: Penguin 

8
 Crawford, M., (2009) The Case for Working With Your Hands, London: 

Penguin  
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The new culture in tinkering and open-source technologies has 

opened yet more possibilities for not only how we design and 

make things, but also how we own, repair, improvise with, and 

adapt objects. Groups such as the Glasgow based MakLab 

follow an open-source ethos and enable the sharing of ideas and 

resources. Their workshops are open to all (for a small 

membership fee and with basic training), and they are much 

used by SMEs, freelancers and students - but have also 

empowered hobbyists and D.I.Y designers who are using their 

facilities to create design solutions in a field that was until 

recently the domain of art school trained professionals. The 

home page of the All Makers Now Conference (2014) refers to a 

new breed of “digital crafters” with the conference staging…   

“… a critical debate about a radically transformed vision of 21st 
century production. In this brave new world of Makerspaces and 
Fablabs anyone can be a digital craftpreneur, harnessing the 
power of digital technologies to create, co-create, collaborate, 
make, and sell.”

9
 (2014) 

 
Many product design courses now teach Arduino prototyping as 

                                                     
9
 http://www.autonomatic.org.uk/allmakersnow/ 

fiure 2  The old positon of 3D craft separated from product design, converges into 
shared territories today (I. Lambert, 2014) 
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students integrate self-programmed technology into products. 

The ease of access to these processes and technologies has 

empowered designers to take control of not only the fabrication, 

but the distribution of their products, and Product Design courses 

are adapting (fig. 3). 

 

 

 

THE NARRATIVE OF MAKING 

Product design is in a transformative stage. The process of 

making is not only coming to the forefront of what we are 

teaching, but what design practitioner-academics are 

researching. Two recent exhibitions exemplify this. For the 2014 

In the Making exhibition at London’s Design Museum, objects 

were displayed “interrupted mid-production” (Barber and 

Osgerby, 2014, p2). Showing part-made objects, such as tennis 

balls, bricks, cutlery, and coins in the unfinished state reveals 

new insights for both designers and user groups. The 2011 

Power of Making exhibition at the V&A, in collaboration in the 

Crafts Council, also celebrated making processes. That such 

work has been displayed in two world-class design museums 

highlights the growing importance of making in our material 

culture. 

  

John Dunnigan’s essay on Thinking (2013) describes the 

process of practice-led/based research, referring to “critical 

making” as the “symbiotic relationship” between thinking and 

making (Dunnigan, 2013, p.95).  Working with your hands, says 

fiure 3 The added dimension of open source technology, tinkering and hacking 
points to an empowered community of making and design  (I. Lambert, 2014) 
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Dunnigan, leads to new knowledge. Christopher Frayling, and 

Martina Margetts, both writing in the Power of Making, the book 

which accompanied the eponymous exhibition at the V&A 

London in 2011, highlight this further, in terms of craft as a form 

of knowledge (Frayling, 2011, p31), and making as thinking 

(Margetts, 2011, p.39). This can validate the practice-based 

research activities of tutors, as many designers use the internet 

to reveal the making process and add value to their work.  

Materials and processes are embedded in the narrative of Max 

Lamb’s website, but it was the making of his pewter tables, 

captured on film and shared on YouTube and Vimeo, that 

brought him to prominence. Using simple sand casting methods 

on a beach in Cornwall, the documented making process brings 

delight and adds a unique value
10

. Dezeen editor-in-chief, 

Marcus Fairs describes it thus… 

"The making of the stool and the narrative behind it are what 
makes this product special and it could be argued that the 
evocative time-lapse movie Lamb filmed of the casting 
performance (and uploaded to YouTube) is a more robust 
cultural artefact than the stool itself… For me this product 
represents the way the ease with which projects can be digitally 
documented plus the distributive power of the internet is 
changing the way designers work, and the way their work is 
perceived" (Fairs, 2012) 

Similarly, but embracing a hybrid of old and new technologies, 

Markus Kayser built and programmed his own CNC solar-

sintering machine to create glass bowls from sand and 

intensified solar power in the Sahara desert.
11

 The video of him 

using this process on location has a similar delightfulness factor, 

and revealing the making process adds value and interest to the 

artefact. 

 

UNDERGRADUATE PRODUCT DESIGN AT EDINBURGH 

NAPIER UNIVERSITY  

I have for the last 5 years run an undergraduate final year 

Product Design atelier called Made in Scotland, exploring how 

local micro-manufacture and fabrication may be exploited to 

reduce our reliance on mass-manufacture overseas. Students 

                                                     
10

 See http://vimeo.com/9498805 
11

 See http://vimeo.com/25401444 and 
http://www.markuskayser.com/work/solarsinter/ 
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have also investigated using designer-maker practices where the 

designer oversees assembly and production from start to finish. 

(see page 1, McGuirk, 2011). These product design students are 

engaging with making in the craft sense, by fully engaging with 

the materials and using their hands. Each was involved in the 

fabrication process, which became a strong part of the narrative 

of their work. 

Student Tyrone Stoddart’s Boxed (2013) uses snooker cue 

fixings for compact multi-use furniture and that can be folded into 

a box, predominantly made of ash wood. Like Lamb, Stoddart 

meticulously recorded his making process on film (fig. 4)
12

. This 

is prominent in his website showing an approach to design that 

seems far removed from the marker-renderings and CAD models 

that dominated product design courses 20 years ago. 

 

 

Student Aimi Robertson designed a sofa covered with Harris 

Tweed, a quintessentially Scottish material, made and 

upholstered locally. The accompanying tweed-mounted deer 

antlers, commonly found on many Scottish estates, are, like 

Lamb’s pewter stools, in geographical harmony with the material 

to form an amusing by-product (fig. 5). Robertson’s connectivity 

with this material, has led to her now training to be a kilt maker. 

                                                     
12

 See https://vimeo.com/65583331 

fiure 4  Tyrone Stoddart’s Boxed,  2013, in the making, part of his graduation 
project for the BDes (Hons) Product Design at Edinburgh Napier University 
(courtesy of Tyrone Stoddart, 2013) 
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Student Jocelyn Mather’s Bag… For Life range (see fig.1) was 

perhaps the most challenging of all. Mather worked with local 

industrial waste-streams, in this case abattoirs. This resulted in 

the production of luxury handbags using tanned tripe, flattened 

cow horn, and leather. The work received widespread media 

attention, including with the BBC and STV. Experimenting 

extensively with locally discarded materials while teaching 

herself new craft processes, Mather handled the materials, 

produced enquiring prototypes, including a tripe covered rugby 

ball, and made the bags from start to finish, with the help of a 

laser-cutter and sewing machine. She now describes herself as a 

designer-maker
13

. 

Student Jiefu Yu’s Pure Table
14

, owes nothing to a mechanised 

production line. The assembly uses no glue or screws, relying on 

traditional joinery methods for a robust structure. The table 

appeared on the front cover of the Woodworker and Wood 

Turner Magazine
15

 essentially a publication aimed at craft 

practitioners. 

                                                     
13

 See http://www.jocelynmatherdesignermaker.com/ 
14

 See http://jeff091137.wix.com/my-fish-tank#!the-pure-table/clud 
15

 See 

http://www.pocketmags.com/viewmagazine.aspx?catid=1034&category=Hobbies
+%26+Crafts&subcatid=214&subcategory=Woodworking&title=The+Woodworker
+Magazine&titleid=1558&issueid=69068&issuename=December+2013 

fiure 5  Tweed Antlers, Aimi Robertson,  2013, part of her graduation project for 
the BDes (Hons) Product Design at Edinburgh Napier University (courtesy of 
Aimi Robertson, 2013) 
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While some of our students still engage with the design of 

industrially produced artefacts, there are many more examples of 

students taking a maker-led approach. However, by exploiting 

digital visualisation and modelling skills, all of the students 

mentioned were able to make challenging prototypes without 

having the innate craft skills that can take years to acquire. 

Around ten years ago we worried that CAD was usurping hands-

on sketching and making skills (Lambert & Firth, 2006, pp 403 – 

408). Now, students have the opportunity to quickly convert 

virtual models to tangible (components of) prototypes. On the 

evidence of New Designers, the annual UK design graduate 

showcase in London, over the last 5 years, this seems to be the 

case for many other Product Design programmes in UK 

universities and art colleges. On this basis many courses might 

be more accurately entitled 3D Design and Making. However, 

this would still be a specialism within product design: Product 

Design in its broadest sense is problem solving with both 

tangible and intangible design outcomes. While Inns (2014) 

might rightfully rue the decline of British manufacture, he is 

wrong to suggest that Product Design does not exist in the UK 

economy anymore. On the contrary, this is an exciting time, as 

we start to fabricate, sell, and own things in different ways. In 

universities we need to (re)invest in technical resources for 

combined digital prototyping and hand processes and (re)embed 

making in programme curricula. 

PROVENANCE AND OWNERSHIP 

This convergence of practice has led to more viably priced small-

batch items, which could have a wide impact in a global context. 

But our students need to grasp that things need to be useful – a 

product can have low-carbon credentials with regard to materials 

and processes, but if it is a product we do not need it is still 

wasteful. In response to the recession of 2007, many have 

observed that we own too many things, and more people are 

reflecting on the provenance of and actual necessity for their 

possessions
16

. Deyan Sudjic, in The Language of Things (2009) 

eloquently describes a “World Drowning in Objects”.  In The 100 

                                                     
16

 The ‘Prosperity Without Growth Report (2012) discussed Scotland’s poss ble 
alternatives to the current system, i.e. proposing endless growth with finite 
resources. 
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Thing Challenge (2012), Dave Bruno describes the liberating 

process of reducing his personal processions to 100 things, in 

response to “the culture of materialism in America” (Bruno 2012). 

John Thackara discusses shared use over ownership, illustrating 

this with a humble power drill, used on average for ten minutes in 

its entire life (Thackara, 2005, pp 18 - 19). Papanek 10 years 

before him espoused the same approach to community objects 

in The Green Imperative (1995), but such ideas threaten sales 

and profitability for manufacturers. 

 

At the turn of this century the term “sustainability” appeared in 

curriculum structures and even course titles. However, the term 

soon became embedded in day-to-day teaching and learning 

about design, the implication being that all design should be 

sustainable. Sustainability, as an ideal, remains in many student 

design projects. In industry when companies make genuine 

claims about the environmental credentials of a product or 

service, and highlight the detrimental effects of wasteful or 

harmful production methods of their competitors, the provenance 

of making processes are used on the discerning consumer. For 

design that transforms existing waste into new products, 

inspiration can be drawn from the work of Martino Gamper. In 

100 Chairs, 100 Days, 100 Ways, Gamper plundered waste 

furniture (discarded chairs collected from London streets) to 

create new chairs, focusing again on the process of making 

(Gamper 2007)  

 

However, the 2013/14 Made in Slums exhibition at the Triennale 

Design Museum in Milan
17

 demonstrates how this is already a 

reality for many in the developing world with people fashioning 

an array of humble objects from whatever discarded materials 

they can find. Museum director Silvana Annicchiarico writing in 

the forward to the accompanying book (2013) eloquently 

reinforces the fact that the intellectual forces shaping the future 

of design and making are not confined to western thinking: 

“We must openly acknowledge that up until yesterday our notion 
of design had a very precise and necessarily limited geopolitical 
and cultural place (and connotation.) Design was (is?) a 

                                                     
17

 26.09.13 – 16.02.14. Visited 14.02.14. See 

http://www.triennale.org/it/mostre/future/2605-made-in-slums-mathare-
nairobi#.VSJi-I54q3s 
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discipline – and, at once both an idea and a practice – linked to 
the rich, white, Western world. That is to say, not only the world 
which produced the first industrial revolution, but which was also 
able to develop theories, criticism, even philosophies based on 
its ways and forms of industrial mass production. Today, this is 
no longer the case. Today, the vehemence of globalisation 
forces us to deal with a design that becomes a mass profession 
not only in those rich western countries who first categorised it, 
but also in those countries  and in those poor places in which 
design takes shape unconsciously, tied mostly to the production 
of anonymous objects.” (Triennale Design Museum, 2014, p.8) 
 

There is much to be learnt from this. Keyser, Lamb, Gamper, et 

al are producing artefacts that leverage value from the narrative 

of the making process. Here, we have the production of 

anonymous objects, wrought out of necessity. This can enable 

us to evaluate priorities, and in each case there is an opportunity 

to assess the viability of scale. In 2002 I travelled to Tanzania to 

explore design and consumerism in the developing world. I saw 

first-hand the resourcefulness with which people fashioned utility 

objects - people sat at the roadside making kerosene lamps from 

drinks and food cans, quickly and skillfully soldered with 

soldering irons heated in charcoal fires or primus stoves. The 

volume of these lamps in the Dodoma market was staggering, 

although at the time less than 10% of homes in Tanzania had 

mains electricity. The near absence of branding was 

conspicuous: soap was just soap; washing powder was just 

washing powder; buckets were buckets. I interviewed a group of 

Tanzanian schoolteachers who found the notion of paying 

considerably more for a branded object unfathomable – how 

much more would an Alessi bucket cost? With basic priorities 

such as food and shelter the papers that followed asked “where 

is the material value in a brand?” (Lambert, 2007, pp. 247 – 257). 

However, people can expect higher standards of living than this 

and societal structures that enable self-esteem and self-

actualisation through more than just material belongings.  

 
“The irony is that while western consumers aspire to 
craftsmanship, the majority of the world's population lives in 
countries that have local craftsmen but aspire to industrialised 
products. Mass manufacturing will be essential to lifting a billion 
people out of poverty, and providing basic goods that we took for 
granted long ago.” (McGuirk, 2011) 

 

It is not for privileged western consumers to deny modern living 
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standards to those in the developing world, but an expansion of 

20
th
 century industrial infrastructures cannot continue (Sterling, 

2005).   

 

CONCLUSION 

Design writer Justin McGuirk (2011) eloquently describes a 

resurgent “craft-fetishism” that we “lust” after, but this alone 

cannot be the basis for new design programmes. However, the 

current popularity of craft processes and inherent trust in them is 

adding value to everyday objects.  

 

Fashion designer Amy Twigger-Holroyd recently summed this up 

in a plenary at the 2015 Research Through Design conference
18

 

when talking about her work with knitwear. A participant in one of 

her studies on making remarked that “…knitting is really difficult, 

so why are jumpers so cheap to buy in the shops?” (Twigger-

Holroyd, 2015). It is well known that, in the west, we are still 

heavily reliant on materials and parts produced at low cost in 

appalling working conditions far away. Twigger Holroyd’s 

succinct conclusion is that we must “bring making closer to use.” 

(Twigger-Holroyd, 2015). Can the shift in UG teaching priorities 

disrupt the status quo? New economic models, global poverty, 

environmental factors, and well-being have been key drivers: 

“The events of the last few years have revealed the huge risks 
inherent in the current global financial system. At a deeper level, 
there is growing recognition that we need to build a new and 
more responsive economic model if we are to respond to three 
imperatives: reducing global poverty, enabling us to live within 
environmental limits (of which carbon is but one), and moving 
beyond GDP as the predominant way of trying to measure 
quality of life.” (Bebbington et al, 2011) 
 
Questions are being asked of the future of design as a 

profession, or at least one that is exclusive to art school trained 

practitioners. Anderson (2012) believes that digital fabrication 

tools will be as widely available and empowering as desk-top and 

subsequently online publishing have become. As a post-

graduate student in the 1990s one of my tutors exclaimed that 

his children were being taught Photoshop at primary school – 

“what will become of our graphic design course?” he asked. 

                                                     
18

 Research Through Design conference, Cambridge, 26 March 2015. Attended 

by author. See http://www.researchthroughdesign.org/ 
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Proficiency in the use of Adobe software alone does not make 

someone a graphic designer any more than owning a 3D printer 

makes someone a product designer. But designers can no 

longer guard the mystique of their practices. 

 
Bruce Sterling’s 2005 view of our position in the industrialised 

world - that of a technosociety - is still poignant and probably well 

underway: 

“The only sane way out of a technosociety is through it into a 
newer one… That means revolutionizing the interplay of human 
and object” (Sterling, 2005, p.132) 
  

Provenance is a major factor in the future of Product Design. 

This lies in a more altruistic approach to entrepreneurship, 

implied by the term  “open-source” which in turn is afforded by 

new digitally controlled hardware and online maker communities, 

and the indisputably “distributive power of the internet” (Fairs, 

2011). But key to this is a commitment to eradicating in-built 

obsolescence: Bruce Newlands, a founder of the Glasgow-based 

MakLab, believes that if the rise of the Maker-Movement and our 

access to hardware and software for digital fabrication is going to 

have any near-future impact on reducing carbon emissions, it will 

be through enabling us to repair complex objects, such as 

televisions and mobile devices. (Newlands, 2015). This is no 

different for craft-practitioners today – craft and design have 

converged to occupy the same modus operandi. But open-

source also implies a global attitude, which can enable Product 

Design graduates in designing for the other 90%. “Fairness (or 

the lack of it) is just one of several reasons to question the 

conventional formula for achieving prosperity.” (Jackson, 2009, 

p.6).  

 

We need to prepare students with a combination of artisan and 

digital skills and knowledge, embedded in a global perspective 

that out-spans consumption for the sake of profit. There is an 

alternative to a design stratagem that creates products for 

capitalism, where, as Bebbington et al (2011) propose, GDP is 

no longer the dominant measure of success. 
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Critical Making with Aluminium 
Sandcasting: Design Practice into
Practice-led Research  
By Ian Lambert, Edinburgh Napier University

This paper appraises design practice as research and how my own work continues to transform into practice-led research. 
I have worked as an academic and designer-maker of furniture and related products for 25 years. While I have gained 
much in personal new knowledge and insights it is only recently that I have begun to view my work as practice led-
research. Some of the work discussed here has already been shown as an exhibition submission at The ADAPT-r Creative 
Practice Conference: Making Research – Researching Making (Arkitektskolen Aarhus, Sept 2015), with an accompanying 
short paper (Lambert 2015) cross-referencing my practice with key texts and the practice-led research of others. This 
paper expands key references and discusses in greater detail how design outcomes and making processes can shape a 
rigorous research context. Examples of my more recent work will also be discussed. From the outset I have been using 
new work, which is on-going, as a vehicle for exploring making as research – this is the experience of making as thinking 
through sand-casting with aluminium (figs. 1 and 2). Key stages of my making process – doing – have been captured in 
photographs and film, along with resulting casts. The prototypes have revealed new insights along with challenges (see 
section 4), which are also opportunities. This resonates with numerous sources on critical making discussed below and I 
will share my personal demystification of this with others seeking to re-shape their creative practices as research.
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The UK Research Excellence Framework’s (REF)i  2014 
definition of research is: ‘A process of investigation, 
leading to new insights, effectively shared.’ (HEFCE 2011: 
21–22: 48). My earlier paper (Lambert 2015) argued that 
all creative practice is a process of investigation, going 
on to state that there is a newly prevailing academic view 
of knowledge in doing, and making as thinking in creative 
practice. This is a view, which has been reinforced as I 
have investigated, read and conferred further. However, 
whereas I had previously held the belief that creative 
practice as research was struggling for acceptance 
as an equal to scientific epistemology, it is clear that 
practice-based researchers in the visual arts and design 
are gaining more credibility. As the HE research agenda 
demands a more interdisciplinary focus there are many 
examples of art school trained creatives teaming up with 
white-coated scientists in the pursuit of new knowledge 
and understanding. Indeed, this is not even new - in the 
1950s CP Snow (1998) and Karl Popper both argued 
for more integration between the arts and the sciences. 
Creative thinking, serendipity and intuition have key roles 
in both practice-based creative research and in scientific 
discovery. 
 
Donald Schön’s seminal book The Reflective Practitioner 
(1983) has done much to underpin the credibility of 
practice-based research in design and the visual and 
performing arts. Schön discusses the notion of knowing 
by doing, describing how practical expertise is knowledge. 
John Dunnigan’s essay on Thinking (2013) refers to 
critical making as the ‘symbiotic relationship’ between 
thinking and making, referring to embodied knowledge 
through working with your hands, ‘the very process itself 
opens up new possibilities for deep expansive thinking 
and the serious enquiry that stimulates discovery.’ 
(Dunnigan 2013: 98) 
 
Dunnigan does not cite Schön, but their viewpoints, along 
with Charny (2011), Frayling (2011), Margetts (2011), 
Miller (2011), Ratto (2011), Ravelli et al. (2013), Scharge 
(2013), Sennett (2009) and Swann (2002) and, most 
notably of all, Ingold (2009, 2013, 2015), are the same – 
there is knowledge in doing.

Introduction

Fig.1 Pouring molten aluminium into sandcasts; 
(Author, 2015) 

Fig 2 Resulting casts with the sprue still attached. 
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Martina Margetts, opens her essay, Actions Not Words, 
with: 
 
This essay proposes that making is a revelation of 
the human impulse to explore and express forms of 
knowledge and range of emotions; an impulse towards 
knowing and feeling, which shapes human action and 
hence the world we create. (Margetts 2011: 39) 
 
And so she reiterates that making is thinking and 
knowledge for the remainder of her essay, concluding 
by paraphrasing Paul Valéry, ‘the hand is a philosopher’ 
(Margetts 2011: 43) 
 
Richard Sennett (2008) and Matthew Crawford (2010) 
both argue that making is not only a form of philosophy, 
but that philosophy is rooted in makingii . Richard 
Sennett, referencing philosopher Hannah Arendt as well 
as renaissance thinker Pico della Mirandola, discusses 
two groups of makers - Animal Laborans – those for which 
making is labour, and Homo Faber – those for which 
making is thinking (Sennett 2009: 6; 72) 
 
John Dunnigan’s essay on Thinking (2013) echoes 
Sennett, and like Matt Ratto (2011) describes practice-
led/based research as critical making, 
 
Critical making requires critical thinking and social 
consciousness along with embodied knowledge if it is to 
be distinguished from making in general. Critical making 
should also be understood as different from production 
where the thinking is complete before the fabrication 
begins. (Dunnigan 2013: 98) 
 
Tim Ingold goes further to unpick the process of making 
from the viewpoint of forming new knowledge and insight. 
In his book, Making: Anthropology, Archaeology, Art and 
Architecture (2013), Ingold refers to two approaches to 
making – hylomorphic and morphogenetic (Ingold, 2013: 
20-22). In terms of hylomorphic making, 
 
We are accustomed to think of making as a project. 
This is to start with an idea in mind of what we want to 
achieve, and with a supply of the raw material needed to 
achieve it. And it is to finish at the moment the material 
has taken on its intended form. (Ingold 2013: 20) 

In my earlier paper on this project (Lambert 2015) I 
evaluated research methods in design as it continues 
to establish itself as an academic discipline, observing 
that that our research methods have not so much 
been invented or applied to validate academic integrity, 
but unravelled and made visible. The practitioner can 
reposition their projects to frame premeditated research 
questions and objectives within their work.  
 
As previously stated, creative practitioners have, arguably, 
always followed an investigative process of one kind or 
another, whether it be technological, aesthetic or socio-
cultural. However, by comparison to research methods in 
science and social science, the epistemology of research 
methodology in art and design is still relatively new (Gray 
and Malins 2007: 18). PhDs in Art & Design have only 
existed for around 30 years (Ravelli et al. 2013: 396), 
and the reductive and positivist approaches that prevail in 
science are not usually appropriate in creative practice. In 
some cases attributes and terms of research have been 
borrowed or adapted from other disciplines, particularly 
social science, but in creative exploration ideas tend to 
emerge and grow on the move - sometimes impulsively, 
sometimes reflectively - rather than arising from the 
investigation of a hypothesis in controlled conditions. 
Indeed, some scientists are, apparently, dissatisfied with 
the dominance of positivist/reductive methods in their 
fields (Barrett 2007: 1), and are exploring creative and 
visual research methods as alternatives to empirical 
approaches (Wagner 2006; Prosser and Loxley 2008; 
Rose 2013) 
 
Schön’s notion of knowing by doing (Schön 1983: 21) is 
reiterated by Christopher Frayling and Martina Margetts 
both writing in the Power of Making the book which 
accompanied the eponymous exhibition at the V&A 
London in 2011. In his essay We Must All Turn to the 
Crafts, Frayling writes: 
 
My introduction to the crafts as a form of knowledge, 
which differs from the usual modes of classroom 
teaching, came from reading Book III of Jean-Jacques 
Rousseau’s educational treatise Émile (1762)… Émile 
is a strong polemic, cast in the form of a story about 
a boy and his tutor, against learning by rote and social 
conditioning … [and instead is] concerned with the 
learning of a craft, in Émile’s case carpentry: “if instead 
of making a child stick to his books, I employ him in 
a workshop, his hands work to the advantage of his 
intellect, he becomes a philosopher while he thinks he is 
simply becoming an artisan.” (Frayling 2011: 31).

Design Practice into Practice-led Research 
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It seems that the doing (the process) yields more new 
knowledge and insight than then the done (the outcome), 
as can be seen in Max Lamb’s work. His hexagonal 
pewter table (2007), cast in the sand on a Cornish beach, 
has gained fame through an online videoiv  of the making 
process. Marcus Fairs, summarises this in online design 
magazine Dezeen: ‘the video is as much the cultural 
artefact as the stool itself.’  (Fairs 2011) 
 
Despite being a comparatively simple object, the 
Pewter Stool is rich in narrative. Tin mining was once 
the main industry in Cornwall and sand from local 
beaches was used in the casting foundries. The mould 
can only be used once, making each piece unique, and 
the unpredictability of working on a beach means that 
imperfections become an inevitable part of each object’s 
charm. (Fairs 2011) 
 
In the video of Lamb at work, using local materials 
the making of his stool becomes the delightful and 
informative element of what otherwise might be regarded 
as a crudely fabricated object. The making process is 
not only inspiring, but easily understood by the audience. 
While sharing and distributing processes on the internet 
is today commonplace, widening our exposure to this 
brings an additional dimension to the outcome, while 
the increasing the currency in process itself. It brings 
us closer to making, and provides further insight and 
reflection to our material world. 
 
This was the point of the 2014 exhibition In the 
Making, at London’s Design Museum, where objects 
were exhibited ‘interrupted mid-production’ (Barber and 
Osgerby 2014: 2).  Indeed, the exhibition catalogue 
was presented as unbound pages with bleed and crop 
information normally only visible to those in the print 
works. Presenting everyday objects in the unfinished state 
reveals new insights for both designers and users. 
 
We have curated this exhibition to capture and reveal a 
moment in the manufacturing process, unveiling everyday 
objects in their unfinished state. Often the object is 
as beautiful, if not more so, than the finished product. 
We want to demystify how these objects are made, in 
order to convey our sense of fascination and value that 
this knowledge can bring to inspiring new design ideas. 
(Barber and Osgerby 2014: 2)

However, Ingold’s preferred position is to think of making 
as, ‘a process of growth. This is to place the maker from 
the outset as a participant in amongst a world of active 
materials… in anticipation of what might emerge.’ (ibid: 
21).  
 
This is what Ingold calls morphogenetic making (ibid: 
21). This clarity of understanding and insight maps onto 
an exploratory, sometimes impulsive or deliberately risky 
approach to creative practice and has helped to further 
endorse and validate making as an important research 
method within itself. 
 
In helping us evaluate creative discovery in making, Ingold 
(2015) also refers to Margaret Boden, on creative ideas. 
Boden, Ingold explained, referred to ‘P’ creative ideas (P = 
psychological) and ‘H’ creative ideas (H = historical). ‘A P 
creative idea is one where others have had it, but it’s the 
first time you have had it. An H creative idea is one that 
no-one has had before. These give rise to human history.’ 
(Ingold 2015) 
 
It is important for us to understand these two 
distinctions. P creative work is by no means invalid as 
practice-led research. Unknowingly or not, a practitioner 
may well explore previously trodden ground, but new 
insights can still emerge. This resonates with Marcel 
Proust’s famous quote ‘The voyage of discovery is not in 
seeking new landscapes but in having new eyes’ (Proust 
1923)iii . To what extent an H creative idea gives rise to 
human history can of course vary, and this is discussed 
below. 
 
An anthropologist, Tim Ingold has been cited and 
referenced widely on making in recent years. At 
the ADAPT-r Creative Research Conference: Making 
Research - Researching Making in Aarhus (September 
2015), which had a mixture of paper and exhibition 
submissions, Federico Del Vecchio (2015) presented 
an exhibit comprising of the bibliography of all the other 
papers presented at the conference. I was delighted to 
see so many familiar texts until I realised I was reading 
the bibliography for my own paper. However, conspicuous 
by his absence from my list was Ingold, who I had only 
started reading after the submission deadline and 
had been enthusiastically discussing earlier in the 
day. Ingold’s writings were prominent among the other 
bibliographies. Many of us, it appears, are reading the 
same material to validate our creative work and practices 
as research.

New Knowledge in the Work and Processes of 
Others
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The 2011 Power of Making exhibition at the V&A, in 
collaboration in the Crafts Council, also celebrated tacit 
knowledge in how things are made. That this knowledge 
has been presented in two world class design museums 
highlights the importance of making. It helps us 
understand and value everyday objects and brings the 
audience closer to appreciating the resources required to 
assemble our manufactured world. 
 
Fewer and fewer people know how to make the things they 
use, need or want; or even how these things are made. 
This is one of the unfortunate legacies of the industrial 
revolution… The distance between user and maker is 
growing, and with it knowledge and understanding and 
appreciation are diminishing. (Charny 2011: 6) 

To explore design practice as practice-led research I 
started afresh with a new design enquiry. With my interest 
in micro-manufacture and inspired by Max Lamb I have 
been investigating aluminium sandcasting for the last year 
and a half. 
 
As a furniture designer, my first foray into the process 
was to produce components for a simple stool which 
held the structural integrity of the piece overall. For this 
I created a two-part cavity mould from MDF patterns (fig. 
3). On reflection, I realised that this pragmatic approach 
yielded little that I did not already know from the outset. I 
expected it to succeed and it did. I needed to take more 
risks: with more room for failure new and unexpected 
outcomes were more likely. 

I decided to step away from the familiarity of furniture 
design and create aluminium artefacts by playing with 
discarded packing as waste moulds. I have previously 
used Polystyrene foam, a much-used waste mould 
material, with varying success. I started to use packaging 
pellets arranged in a bowl in the sand (figs. 4 and 5).

My Own Practice

Fig. 3. Sandcasting mould using MDF patterns in a two 
part mould to create a cavity. (Lambert 2014)

Fig. 4 Polystyrene packaging pellets as a waste mould. 
(Lambert 2015)

Fig. 5 (right) for a sand-cast aluminium bowl.  
(Lambert 2015) 

Critical Making    Making Futures Journal Vol 4



The use of bubble-wrap was inspired by Czech designer 
Rony Plesl’s glass Bubbles Bowl (2011, made using 
an entirely different process) – seeing bubble wrap 
represented in another material immediately gave rise to 
the possibility of molten metal passing into the bubble 
spaces when packed in sand (see figs. 8 and 9). The 
bubble-wrap was formed over mdf patterns, which are 
removed before installing the other half of the sand 
mould.

It is interesting to note the delight in others on viewing 
the first attempts. The unsuccessful or incomplete 
outcomes provide a deeper insight into the process, and 
finding out how to make it work stimulates discovery. In 
further iterations I have glued the pellets together in a 
ceramic bowl, using PVA. This has allowed a continuous 
flow of the molten metal and with both aluminium and 
bronze (figs. 6 and 7). 

Fig. 6 Polystyrene pellets, glued together, are immersed in 
the sand to make a waste mould. Fig. 8 Method for bubble as a waste mould. 

Fig. 7 A resulting bowl in bronze. (Lambert 2015) Fig. 9 (right) early attempt for a sand-cast bowl. 
(Lambert 2015)
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Again, the first iterations of this process where not 
successful: the molten aluminium did flow all the way 
through the space. With additional layers more space was 
created and latterly I have achieved a complete bowl with 
every pour, including with bronze (figs. 12 and 13). 

I have also cast air-bag packing (fig. 14). These 
were successful at the first attempt, which somehow 
diminished the satisfaction in their making – there was 
nothing left to explore.

Key stages of the making process have been captured 
in photographs and video, the most exciting being the 
pouring of molten aluminium, and resulting cast, straight 
from the mould with the gates still attached (figs. 10 and 
11)

Fig. 10  Pouring molten aluminium into sandcasts Fig. 12 Successful aluminium bowl 

Fig. 11  Resulting casts with “pouring gates” still attached. 
(Lambert, 2014/2015)

13  Bronze bowl. (Lambert, 2015)
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The latest iteration of the bowls was recently cast using 
a home-made mini-foundry taken from Grant Thompson’s 
YouTube channel King of Random, and I am planning 
site specific experiments with off-grid mini-foundries. 
Studio Swine have used a mobile foundry, powered by 
used vegetable oil, for their project Can City in São Paulo 
(2015). Here, they have collected aluminium cans and 
cast aluminium stools on location “tuning the street into 
an improvised manufacturing line,”vi  and this has been 
very informative in shaping the next stage of my enquiry. 
 
The process itself has raised new questions about 
sustainability and will harness waste as both materials 
and context. I am investigating ideas around the rationing 
of materials and, given that we are already mining landfill 
sites, whether or not we have already extracted all the 
virgin mineral resources we will ever need.

If all creative practice is a process of evaluated 
investigation, creative endeavour can easily be transposed 
to the UK REF 2014 definition of research ‘A process of 
[rigorous] investigation, leading to new insights, effectively 
shared’ (HEFCE 2011:.24)
It is clear is that there is a prevailing academic view 
of knowledge in doing, and making as thinking in 
creative practice. Since Schön (1983) there has been 
an enormous body of published work that refers to 
knowledge in doing. Making as thinking in epistemological 
terms is clearly well established, and several handbooks 
on “doing” research in design, such as Crouch and 
Pearce (2012), ‘Thinking of creative practice in design 
as a dynamic relationship between the habitus and field 
empowers the researcher, because it locates design 
thinking in the context of a dialectical engagement 
between ideas and the material world’ (Crouch and 
Pearce 2012: 37); and Gray and Malins’ work (2004) 
have helped established terms such as practice-led 
and practice-based research, that help us to articulate 
creative endeavour with equal validity to more traditional 
forms of academic research, ‘it seemed important to 
claim part of the territory of research for the Creative 
and Performing Arts and Design, and to give identity to 
it by naming our research practice-led or practice-based 
research’ (Gray and Malins 2004: 3).

Creatively, this process is very exciting, and there is great 
satisfaction and delight in pouring molten metal to take 
the form of familiar packaging materials. But so what? 
This is a question I feel it necessary to ask often as I 
work, and I put it to my peers in Aarhus, “I’ve done this 
work, so what?” One answer to this question by fellow 
delegate Anders Gammelgaard Nielsen was simply, ‘the 
‘so what?’ is that you made it and brought it here for us 
to see, and enjoy and start a discussion.’v 
 
To the best of my knowledge no-one else has sandcast 
with bubble-wrap or polystyrene pellets, or at least they 
have not published this. This is my original technique, 
and I have been one of Dunnigan’s “form givers who bring 
ideas into the material world.” (Dunnigan 2013:.95).  
Michael Scharge describes prototyping as play, ‘as 
much a medium of interpersonal interaction as a tool for 
discovery, insight and test.’ (Scharge, 2013:19), going 
on to state: ‘Play is a process that can give rise to new 
realities’ (Scharge, 2013: 25). The iterative modelling 
process used here is playful, and from the anecdotal 
positive feedback I have received the delight is certainly 
derived from the narrative of the process. Wagner refers 
to material artefacts as ‘objects of social inquiry’ (Wagner 
2006: 57). With reference to this, the artefacts are 
research outcomes, that have seeded new scenarios 
for enquiry – a research outcome in itself – that will 
follow Studio Swine (see below) into a site specific and 
social context: to requote Dunnigan, ‘In critical making, 
the very process itself opens up new possibilities for 
deep expansive thinking and the serious enquiry that 
stimulates discovery.’ (Dunnigan 2013: 98). 
 

  

Fig. 14. Sandcasting of airbag packaging. (Lambert 2015)

Conclusion
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The analysis and reflection of our work and practice and 
that of others needs to be more than an introspective 
description. We are part of a heritage of creative practice 
and it is important to cross-reference our work with that of 
our peers and predecessors and, as Crouch and Pearce 
state above (Crouch and Pearce 2012: 37), understand 
its contextual relevance for now and the future.  It 
remains for more of us in academia to embrace this and 
have the confidence to convey the value of our practices 
as research.
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Critical Making with Aluminium Sandcasting 

Design Practice Into Practice-led Research 

Ian Lambert 

Abstract  

These experimental aluminium sand-cast bowls have arisen from an appraisal of 

my design practice as research, and how my own work has transformed into 

practice-led research. I have worked as an academic and designer-maker of 

furniture and related products for more than 25 years. While I have gained much in 

personal new knowledge and insights I had not framed my design work as research 

outputs until commencing a PhD by creative practice.  

Cross-referencing my practice with key texts and the practice-led research of 

others, I have embarked on new work as a vehicle for the investigation of making as 

thinking through sand-casting with aluminium. Key stages of my making process – 

doing – have been captured in photographs and film, along with resulting casts. The 

first prototypes have revealed new insights along with challenges, which are also 

opportunities. This resonates with numerous sources on critical making (see 

bibliography) and I will share my personal demystification of this with others 

seeking to re-shape their creative practices as research. 

Keywords: design; making; critical making; waste streams; aluminium; sand casting; craft; product design; practice-led 
research 

 

1. Design Practice into Practice-led Research  

When considering the UK Research Excellence Framework’s (REF) definition of research as “A 

process of investigation, leading to new knowledge or insights, effectively shared.” (HEFCE, 2011, 

p24), it is possible to conclude that creative practitioners have always done this, but without 

necessarily calling it research.  

In evaluating research methods in design as it continues to establish itself as an academic discipline it 

appears that research methods have not so much been invented or applied to validate academic 

integrity, but recognised and made visible. The practitioner can reposition themselves and change their 

perspective to frame premeditated research questions and objectives. This is where, as Swann (2002) 

states, design research is distinguished from commercial/consumer driven design processes. In 

practice-led/based research, the practitioner is generating data through the designed outcomes from the 

outset. 

Working as a designer-maker of furniture and related products for more than 20 years has provided me 

with an understanding of what it entails to deliver a usable object to the home in the industrialised 

world. However, while I have gained much in personal new knowledge and insights I had not thought 

of my work as a method for research until contemplating a PhD by practice. 

Creative practitioners have always followed an investigative process of one kind or another. However, 

by comparison to research methods in science and social science, with 300 and 150 years of 

precedents respectively, the epistemology of research methods and methodology in art and design is 

still in its infancy (Gray & Malins, 2007, p.18). PhDs in Art & Design have only existed for around 30 

years (Ravelli et al, 2013, p396), and the reductive and positivist approaches used in science are not 

often appropriate in creative practice. In some cases, the attributes and terms of science research and 

particularly social science research have been transposed to creative processes as reference points and 

counter points, but creative practice often relies on serendipity and intuition rather than the 

investigation of a hypothesis in controlled conditions. Indeed, many in science are dissatisfied with the 

dominance of a positivist/reductive approach (Barrett, 2007, p.1), and exploring creative and visual 



research methods as alternatives to empirical approaches (Wagner, 2006; Prosser & Loxley, 2008; 

Rose, 2013)  

Donald Schön’s 1983 work, The Reflective Practitioner has supported the recognition of the value of 

practice-led/based research methods in design and the visual and performing arts. Schön discusses the 

notion of knowing by doing, describing how practical and professional expertise is knowledge, 

(Schön, 1983)…  

‘ – the view of professional knowledge which has most shaped both our thinking about 

the professions and the institutional relations of research, education and practice - 

professional activity consists in instrumental problem solving made rigorous by the 

application of scientific theory and technique’ (Schön 1983, p21) 

Swann (2002) describes this repositioning of the practitioner, (via Schön as the reflective practitioner), 

to the practice-led/based action researcher. John Dunnigan’s essay on Thinking (2013) describes 

practice-led/based research more clearly, referring to “critical making” as the “symbiotic relationship” 

between thinking and making, and describing to artists and designers as “form givers who bring ideas 

into the material world.” (Dunnigan, 2013, p.95).  Dunnigan refers to embodied knowledge through 

working with your hands… 

‘Critical making requires critical thinking and social consciousness along with embodied 

knowledge if it is to be distinguished from making in general. Critical making should 

also be understood as different from production where the thinking is complete before 

the fabrication begins. In critical making, the very process itself opens up new 

possibilities for deep expansive thinking and the serious enquiry that stimulates 

discovery.’ (Dunnigan, 2013, p.98) 

Dunnigan does not cite Schön, but their viewpoints are the same – there is knowledge held and to be 

revealed in doing. This is reinforced by Christopher Frayling, and Martina Margetts, both writing in 

the Power of Making, the book which accompanied the eponymous exhibition at the V&A London in 

2011. In his essay We Must All Turn to the Crafts, Frayling writes… 

‘My introduction to the crafts as a form of knowledge, which differs from the usual 

modes of classroom teaching, came from reading Book III of Jean-Jacques Rousseau’s 

educational treatise Émile (1762)… Émile is a strong polemic, cast in the form of a story 

about a boy and his tutor, against learning by rote and social conditioning … [and instead 

is] concerned with the learning of a craft, in Émile’s case carpentry: “if instead of 

making a child stick to his books, I employ him in a workshop, his hands work to the 

advantage of his intellect, he becomes a philosopher while he thinks he is simply 

becoming an artisan.”’ (Frayling, 2011, p31)… 

Martina Margetts, opens her essay, Actions Not Words, with… 

‘This essay proposes that making is a revelation of the human impulse to explore and 

express forms of knowledge and range of emotions; an impulse towards knowing and 

feeling, which shapes human action and hence the world we create.’ (Margetts, 2011, 

p.39) 

And so she reiterates that making is thinking and knowledge for the remainder of her essay, concluding 

by paraphrasing Paul Valéry, “…the hand is a philosopher” (Margetts, 2011, p.43) 

2. New Knowledge in the Work and Processes of Others 

Of more critical interest to me, in honing my skills as a practice-led researcher in design, is 

determining the data revealed in making processes. Take, for example, Max Lamb’s hexagonal pewter 

table, cast on a Cornish beach. The table has gained fame through an online video. Marcus Fairs, 

summarises this in online design magazine Dezeen: “the video is as much the cultural artefact as the 

stool itself.”  (Fairs, 2011) 

 “Despite being a comparatively simple object, the Pewter Stool is rich in narrative. Tin 

mining was once the main industry in Cornwall and sand from local beaches was used in 



the casting foundries. The mould can only be used once, making each piece unique, and 

the unpredictability of working on a beach means that imperfections become an 

inevitable part of each object’s charm.” (Fairs, 2011) 

In the video of Lamb at work, using local materials the making of his stool becomes the delightful and 

inspiring element of what otherwise might be regarded as a crudely fabricated object. The making 

process is entertaining and easily understood by the audience. 

In the recent exhibition In the Making, at London’s Design Museum, objects were exhibited 

“interrupted mid-production” (Barber and Osgerby, 2014, p2).  Even the exhibition catalogue was 

presented as unbound pages with bleed and crop information normally only visible to those who 

produce the print runs. Presenting everyday objects in the unfinished state reveals new insights for both 

designers and users.  

‘We have curated this exhibition to capture and reveal a moment in the manufacturing 

process, unveiling everyday objects in their unfinished state. Often the object is as 

beautiful, if not more so, than the finished product. We want to demystify how these 

objects are made, in order to convey our sense of fascination and value that this 

knowledge can bring to inspiring new design ideas.’ (Barber and Osgerby, 2014, p2)  

The 2011 Power of Making exhibition at the V&A, in collaboration in the Crafts Council, also 

celebrated tacit knowledge in how things are made. That this knowledge has been presented in two 

world class design museums highlights the importance of making. It helps us understand and value 

everyday objects and brings the audience closer to appreciating the resources required to assemble our 

manufactured world.  

 “…fewer and fewer people know how to make the things they use, need or want; or 

even how these things are made. This is one of the unfortunate legacies of the industrial 

revolution… The distance between user and maker is growing, and with it knowledge 

and understanding and appreciation are diminishing.” (Charny 2011, p6) 

3. My Own Practice 

As previously mentioned, I have over 20 years of experience as a design practitioner, but only recently 

began to frame my work as practice-led research. To explore design practice as practice-led research I 

started afresh with a new design enquiry. With my interest in micro-manufacture, and inspired by Max 

Lamb my project investigates green sandcasting with local manufacturer Edinburgh Cast Metals.  

Michael Scharge refers to prototyping as play, “… as much a medium of interpersonal interaction as a 

tool for discovery, insight and test.” (Scharge, 2013, p.19), going on to state: “Play is a process that can 

give rise to new realities” (Scharge, 2013, p.25). The iterative modelling process used here may not 

appear playful, but it has allowed reflection that has led to new ideas. 

My aim was to create aluminium artefacts by playing with discarded packing as waste moulds. I have 

previously used Polystyrene foam, a much-used waste mould material, with varying success. The latest 

iteration with this material uses packaging pellets arranged in a bowl in the sand. (see fig. 1, below) 



             
Figure 1. Polystyrene packaging pellets as a waste mould (left) for a sand-cast aluminium bowl (right). (Author 2015) 

The use of bubble-wrap was inspired by Czech designer Rony Plesl’s glass Bubbles Bowl (2011, made 

using an entirely different process) – the possibility of molten metal passing into the bubble spaces 

immediately came to my mind. (see fig. 2). The bubble-wrap has been formed over mdf patterns, which 

are removed before installing the other half of the sand mould. 

      
Figure 2. Method for bubble as a waste mould (left) for a sand-cast bowl (right) (author 2015) 

In the first iterations of this process, the molten aluminium has not been able to flow all the way 

through the mould, but additional layers have been added, to create more space                

Key stages of the making process have been captured in photographs and video, the most exciting 

being the pouring of molten aluminium, and resulting cast, straight from the mould with the gates still 

attached (fig. 3) 



                       
Figure 3. Left  Pouring molten aluminium into sandcasts. Right  Resulting casts with “pouring gates” still attached. (Author, 

2014/2015) 

New ideas and questions have arisen from this process: ‘In critical making, the very process itself 

opens up new possibilities for deep expansive thinking and the serious enquiry that stimulates 

discovery.’ (Dunnigan, 2013, p98). The project is now moving towards off-grid approaches with mini-

foundries that utilise industrial waste for both the pouting material and the waste moulds. The process 

itself has raised new questions about sustainability and the use of new materials. I am now 

investigating ideas around the rationing of materials and, given that we are already mining landfill 

sites, whether or not we have already extracted all the virgin mineral resources we will ever need. 

4. Conclusion 

Arguably, all creative practice is a process of evaluated investigation. Creative endeavour can easily be 

transposed to the UK REF 2014 definition of research “A process of [rigorous] investigation, leading to 

new insights, effectively shared” (HEFCE 2011, p.24) 

Wagner refers to material artefacts as “objects of social inquiry.” (Wagner, 2006, p.57). With reference 

to this, the artefacts are research outcomes, and also medium for enquiry in that has led to the new 

avenues of investigation.  

It is clear is that there is a prevailing academic view of knowledge in doing, and making as thinking in 

creative practice. For this, we owe much to Schön’s work in the 1980s. However, the notion of 

research in creative practice is still struggling for acceptance as an equal to scientific epistemology, 

even though the two domains over-lap. Scientific discovery can also rely on serendipity, hunches and 

accidental discovery in the same way as creative enquiry, and indeed one can influence the other. The 

difference is that the epistemology of scientific research methods has been established for three 

centuries (Gray & Malins 2004).  

However, there is now an enormous amount of published material that refers to knowledge in doing 

and making as thinking in epistemological terms and framed within context… 

“Thinking of creative practice in design as a dynamic relationship between the habitus 

and field empowers the researcher, because it locates design thinking in the context of a 

dialectical engagement between ideas and the material world…” (Crouch & Pearce 2012, 

p37) 

Terms like practice-led and practice-based research have been established, that help us to articulate 

creative endeavour with equal validity to more traditional forms of academic research… 

“…it seemed important to claim part of the territory of research for the Creative and Performing 

Arts and Design, and to give identity to it by naming our research practice-led or practice-based 

research.” (Gray & Malins 2004, p3) 

Ian Lambert 
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APPENDIX 4:  

Films of process and conversations 

These are provided for supervisors and examiners only, as part of the 
documentation of the process and participant conversation.  Relevant sections of the 
thesis are indicated below. 

 

Edinburgh Cast Metals 

- ECM First cast attempts 23.02.15 Pt1 (thesis ch.6.4, pp.100-102) 

- ECM First cast attempts 23.02.15 Pt2 (thesis ch.6.6, pp.103-104) 

- ECM Pouring 13.07.15 (thesis ch.6.6, pp.103-111) 

- ECM Reveal 13.07.15 (thesis ch.6.6, p.107) 

 

Estonia Academy of Arts 

- EKA Estonia pouring (thesis ch.6.14, pp.128-133) 

- EKA Estonia removing casts from the sand (thesis ch.6.14, pp.128-133) 

- EKA Estonia grinding and polishing (thesis ch.6.14, p.130; ch.7.3, pp.178-179) 

- EKA Estonia debriefing the students (thesis ch.3.6, pp.66-69; ch.6.14, p.133) 

 

RTD Conference Workshop 

- RTD pouring of the aluminium and questions (thesis ch.6.17, pp.139-140; ch.7.2, pp.164-165) 

- RTD sand casting 2017 (thesis ch.6.17, pp.139-140; ch.7.2, pp.164-165) 

 

ZZULI 

- ZZULI Awesome (thesis ch.6.16, pp.137-139) 

- ZZULI Foundries and pouring (thesis ch.6.16, pp.137-139; ch.7, pp.161-163) 

- ZZULI It's really dangerous (thesis ch.6.16, pp.137-139; ch.7, pp.161-163) 

- ZZULI Miracle (thesis ch.6.16, pp.137-139) 

- ZZULI Shocking (thesis ch.6.16, pp.137-139) 

- ZZULI So good (thesis ch.6.16, pp.137-139; ch.7, pp.161-163) 

- ZZULI from above 1 (thesis ch.6.16, p.137) 

- ZZULI from above 2 (thesis ch.6.16, p.137) 
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APPENDIX 5:  
Recorded Interviews 

 

These are listed in the bibliography and referenced in the text. They are provided for 
supervisors and examiners only, as evidence of personal communication having 
taken place. 

 

 

- James Garvey, 2014 (MP3) 

- Bruce Newlands, 2015 (MP3) 

- Alex Groves, Studio Swine, 2016 (MP3) 

- Haftor Medboe and Peter Furniss, 2018 (MP3) 
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