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Abstract: This paper presents an ongoing project to develop a future study of 
embodied making, particularly when carving green wood. Making activities such as 
woodcarving have been studied using phenomenological, experiential, observational, 
analytical, and reflective methodologies, among others. These studies have 
documented many aspects of embodied making and its consequences for the person, 
product, and process. Neuroscientific methods have recently generated knowledge on 
the anatomical and functional aspects of embodied making. The project is built on the 
assumption that it is possible to develop an interdisciplinary study combining these 
different methods, with the potential to confirm and expand current knowledge on 
both the phenomenon of embodied making itself and learning in and through such 
making. The project aims to provide a coherent description of some relevant 
neurobiological knowledge as a starting point for developing an interdisciplinary 
research project on how embodied making may contribute to learning. 
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1. Introduction 

1.1. Embodied making 
The carver making wooden objects initiates and experiences a making process (Michl & 

Dunin-Woyseth, 2001), in which a material is given a new form and/or function. This process 

is embodied (Rosch, Thompson, & Varela, 1991), in the sense that the physiological, bodily 

process and the abstract, cognitive process are intertwined and are not separable from each 

other. 

Slowly, warmth spreads from within my body—hands soar, clutching the iron as 
shapes evolve. I fight the wood in the first phases; the gouge is pressed down and 
wriggled forward, resulting in notches left to be smoothed by a knife. This part of the 
work feels like an exhausting negotiation between two wills. The wood and I have to 
compromise. I introduce my original idea about figure and shape like a persuasion with 
gouge and club.  
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The wood needs a long period of intense persuasion to accept my ideas, and my ideas 
need time to adjust to the wood. But when the shapes are found at last, the knife 
follows the directions of the fibers. When they meet—the fibers and the knife—they 
unite like rivers connect, gliding down through shallow valleys. (Gulliksen, 1997, pp. 
64–65, my translation) 

This description of a making process in wood was written during a previous study (Gulliksen, 

1997, 2001). Through stringent analysis, supplemented by these poetic descriptions, I sought 

to understand the complexity of the making process.  

The study was situated within the design and craft education research tradition, which 

encompasses a variety of theoretical perspectives on making processes: phenomenology’s 

positioning of the body as vehicle for being in the world (Merleau-Ponty, 1962; Streeck, 

Goodwin, & LeBaron, 2011); the philosophy of Bergson (Bergson, 1988; Østerberg, 1995); 

and socially and culturally contingent perspectives like Bourdieu’s descriptions of habitus 

(Bourdieu, 1984; Bourdieu & Johnson, 1993). In that previous study, I described the activity 

of making as a negotiation between ‘the maker,’ understood as the embodied unity of mind 

and body (Bresler, 2004; Rosch et al., 1991; Varela, Vermersch, & Depraz, 2003) and ‘the 

material,’ understood as the unity of form and matter (Gulliksen, 1997, p. 41; Karlsen, 1994). 

In particular, I was curious about how sensory-motor and cognitive experiences seemed to 

melt together. I described situations where I was aware of the different elements 

separately—tools, material and body—and other situations where the focus was “on the 

totality and the connections between the materials possibilities, the appearing shapes, the 

tools and myself” (Gulliksen, 2001, p. 4).  

Drawing on Merleau-Ponty’s phenomenology of perception (1962), I could understand these 

experiences as having a conscious and a preconscious mode, where the body interacts with 

the environment and integrates it in its own. We not only experience what the material is 

and what we are doing in the current situation but shape the phenomenon itself through 

our intentions: “It is a perceptual field opening to the human body” (Gulliksen, 2001, pp. 4–

5). This description aligns with other accounts; see for example O’Connor’s descriptions of 

learning to blow glass (2005) or Groth’s descriptions of throwing clay (2015; 2013). These 

descriptions of the intense internal focus of making processes, their immense joy, and the 

urge to overcome resistance match others found in the research literature, narratives, and 

personal accounts (see for example Crawford, 2009; Dahl & Dahl, 2015; Fredriksen, 2011; 

Ingold, 2013; Osborne, 2014).  

Although I did not use the concept at the time, the reported study employed an embodied 

cognition perspective (see Rosch et al., 1991, pp. 172–173). For further accounts of 

embodied cognition, see for example Shapiro (2014) and Streeck et al. (2011). 

1.2. Embodied learning 
My point of entry into embodied making is as a teacher and a learner. If we understand 

making processes and cognitive processes as embodied, this has consequences for our 

understanding of learning and knowledge. Building on epistemological foundations of 
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knowledge as activity (Molander, 2015; Schön, 1983), the link between activity, experience, 

reflection, communication, and learning in making processes has intrigued researchers in 

craft and design education for decades (Dewey, 1958; Eisner, 2002). In craft and design 

education, learning in embodied making has been studied from several perspectives (e.g., 

Fauske, 2013; Fure, 1994; Halvorsen, 2007; Melbye, 2008; Nielsen, 2007). Such accounts can 

now be referred to as embodied learning (Juelskjær, Moser, & Schilhab, 2008). 

While many have considered thinking as a cognitive process and have therefore viewed 

learning as an abstract process, this perspective on learning highlights the link between the 

body’s activity and cognitive development. Today, we are experiencing a turn in the 

understanding of what learning is, in which the body has become central to learning 

processes (Bengtsson, 2013; Engelsrud, 2006; Moser, 2014), encompassing both individual 

biological aspects and the social, cultural and historical environment of the learning situation 

(Latta & Buck, 2008; Moser, 2014, p. 254). 

In the present global educational situation, engagement in making processes in schools is a 

challenging topic, as it does not readily align with international tests, standardization, or 

educational accountability. Woodcarving is a rare activity in the twenty-first century. Studies 

indicate that carving, like the aesthetical subjects in general, is regarded as a pleasant but 

not very important subject in schools (Bamford, 2006). Few people today carve in their 

everyday life, and introducing sharp tools into children’s education is regarded by some as 

dangerous and something to be avoided. There is, then, an urgent need to understand the 

role of embodied making in learning and to develop communicable knowledge about it. 

Further, such a perspective on learning invites reconsideration of the role of practical-

aesthetical subjects in schools and in society, as it encompasses the possibility that 

embodied learning in making processes can have an impact on other subjects and domains 

of learning (Moser, 2014, p. 266). 

1.3. Neuroscientific knowledge on embodied making and learning 
The study of embodied making and learning has benefited in recent decades from 

knowledge in the rapidly developing neurosciences. Research in these fields has provided 

important evidence that there is indeed a neural basis of embodiment. In explaining the 

physiological, biological, and cognitive aspects of these processes, the neurosciences have, 

to a great extent, confirmed the theories developed by phenomenologists, pedagogues, and 

philosophers throughout the centuries (see for example Chamberlain et al., 2014; Goguen & 

Myin, 2000; Juelskjær et al., 2008; Varela et al., 2003; Zaidel, 2005).  

Interdisciplinary research initiatives have also been crossing traditional borders to advance 

the study of embodied making, for example in the ongoing research of the Empirica research 

group in Helsinki (Seitamaa-Hakkarainen, 2015; Seitamaa-Hakkarainen, Huotilainen, Mäkelä, 

Groth, & Hakkarainen, 2014; Seitamaa-Hakkarainen, Laamanen, Viitala, & Mäkelä, 2013). 

Such initiatives advance our understanding of the anatomical, biological, and functional 

bases of designers’ and artists’ experiences, beyond the phenomenological descriptions of 
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the last century. Similar interdisciplinary perspectives can be found in other fields of study, 

especially with regard to complex human behaviors, development, and experiences (Ansari 

& De Smedt, 2012; De Smedt et al., 2011; Simons & Klopack, 2015). As such, neuroscientific 

and interdisciplinary research has also informed embodied learning and teaching (Downey, 

2010; Gallagher, 2005; Juelskjær et al., 2008).  

Reviewing this research, it becomes apparent that much of the neuroscientific knowledge 

nuance and expand previous findings. It even carries a promise to confirm that some 

pedagogical values and methods may be better suited than others for learning through 

embodied making (Moser, 2014, p. 263). There have been few such interdisciplinary 

initiatives to date, and many areas remain to be addressed. For example, there are as yet 

few studies of the role of embodied making and learning in children’s school learning, or of 

the possibility of transferring skills learning from one domain to another requiring similarly 

nimble and skilled hands. In particular, I have still to identify any such study focusing on 

woodcarving. 

 

2. Aim and limitations 

In this paper, I present an ongoing project to develop a foundation for future 

interdisciplinary research on the embodied making and learning of carving wooden objects, 

combining neurobiological, phenomenological, and educational knowledge.  

From a viewpoint within the making professions, I look to neuroscientific research, and in 

particular to neurobiology, for ways to integrate my own practical and theoretical 

knowledge with neurobiological knowledge. On completion, this project will ideally have 

generated a knowledge base for the development of hypotheses for future interdisciplinary 

research.  

This project is built on the assumption that research of this kind would have the potential to 

generate new insights into embodied making and learning, supporting and/or expanding our 

understanding of a) the phenomenon embodied making itself, b) the learning that goes on in 

and through it, and c) the possible transfer of learning in embodied making to other domains. 

That ambitious assumption will be further refined throughout this development project. The 

present paper describes the overall structure of this development project and some key 

findings from related work. 

Revisiting my previous knowledge of embodied making and learning within a new theoretical 

and methodological framework brings with it an attitude of uncertainty and an openness to 

the possibility that some of those previous studies may have been overly optimistic in their 

conclusions about why making matters, and were perhaps misconstrued in support of prior 

beliefs and expectations (Gulliksen, 2012; Kagan, 1992; Kahan, 2013; Kahneman, 2002).  

I have chosen to explore embodied making through carving in wood for several reasons, 

foremost of which is that woodcarving is my personal specialization and passion. 
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Woodcarving is also traditionally an important part of many cultures, sharing many 

similarities with making processes in other materials. It may, however, be assumed that the 

knowledge derived is not necessarily confined to woodcarving.  

I am currently Professor of Culture Education, Culture Production, and Aesthetic Practice at 

University College of Southeast Norway. I have researched craft and design education for 

almost twenty years while following developments in the neurosciences through seminars 

and courses. I am therefore no neuroscientist, and there is an obvious danger in discussing 

neuroscience without full scholarly knowledge, as noted by De Smedt et al. (2011), Goswami 

(2006), and participants at the Minds on Minds Symposium on Education and Neuroscience 

at Western (2014), all of whom emphasize the risk of nonscientists tending to make overly 

strong claims on the basis of a weak understanding of concepts. Concerns have also been 

raised that neuroscience content or terms are used “purely to put a new, modern gloss on 

some very old ideas from 1970s psychology” (Wall, 2014). For that reason, this project aims 

only to bring together in a coherent way current neurobiological descriptions of prior 

findings about what the woodcarver does and experiences, with a view to identifying key 

points and tentative ideas for a possible future research study.  

3. Method 

3.1 Interdisciplinarity and integrative applied research 
In the future project, the chosen approach will be interdisciplinary at its core, in the sense of 

“research that involves experts from various disciplines and stakeholders from relevant 

practice areas working on a common problem” (Bammer, 2013, p. 8). It may even be seen as 

transdisciplinary, transcending disciplinary boundaries. In bringing together persons from 

both disciplines and professions (and even laypeople) requires that experts are willing and 

able to give up sovereignty over knowledge to facilitate “the generation of new insight and 

knowledge by collaboration, and the capacity to consider the know-how of professionals and 

lay-people on equal terms” (Dunin-Woyseth, 2010, p. 65). 

Such an approach builds on a platform that has been called “Mode 2” or “new production of 

knowledge” (Gibbons, Limogens, Schwartzmann, Scott, & Trow, 1994; Gibbons & Scott, 

2001; Nilsson & Dunin-Woyseth, 2011). This type of knowledge production entails a new 

perspective on the nature of knowledge, as well as its context, organization, rewards, and 

quality control. This ongoing project of developing a platform for a new interdisciplinary 

research study may not necessarily take on all these challenges itself but shares the same 

point of departure: The problem of identifying what to study does not begin from within a 

particular disciplinary body of knowledge but “is organized around a particular application” 

(Gibbons et al., 1994, p. 3) or a particular perceived occurrence: the phenomenon of 

embodied making in green wood. For instance, it does not seek to describe being a 

practitioner of woodcarving either from a phenomenological or a neurobiological point of 

view but circles the occurrence to bring together knowledge from both disciplines from the 

outset of being a practitioner of woodcarving. The future project will then be done in such a 
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new type of knowledge production or as “integrative applied research” (Bammer, 2013, pp. 

8–9).  

There are several obvious challenges with such an ambition, particularly regarding 

methodological soundness and quality control. From my prior experience as a woodcarver 

and culture education researcher, I hope to acquire enough competence to bring together 

current neurobiological descriptions of the woodcarver’s actions and experiences. As such, I 

may be seen to simultaneously assume the different roles of “lay-person” in the 

neurobiological field and “professional” in the field of craft education (Dunin-Woyseth, 

2010, p. 65). This ongoing project involves an applied form of quality control, linked to social 

accountability and reflexivity, in order to systematically explore the key findings with various 

stakeholders and experts in related fields.  

3.2 Approach 
I have approached these issues along two paths. First, I have reviewed my own previous 

research (Gulliksen, 1997, 2000, 2001), taken classes and attended seminars (Mason, 2015; 

Western, 2014), studied textbooks (e.g., Mason, 2011; Purves et al., 2012), and conducted 

structured searches and literature reviews of published scientific articles on neurobiology, 

neuroscience, educational neuroscience, and related areas. On that basis, I have written 

several papers and articles, each with a particular scope, making it possible to address 

smaller aspects of the phenomenon incrementally.  

I have also practiced woodcarving myself (see Figure 1).  

 

Figure 1. Wooden bowl inspired by the form of a cerebellar Purkinje cell. Aspen wood (35 x 7 x 3 cm).  

On the other path, I have aimed to engage a larger area within craft and design research and 

craft and design educational research in critically assessing and discussing this developing 

project at conferences and seminars and in research groups.  

4. Results 

This section presents key points and tentative ideas for possible future research hypotheses 

developed in and through the papers and articles. These key points are necessarily 
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somewhat speculative in nature, as their function is to initiate a discussion rather than to 

present answers; caution is therefore advised both in reading and interpreting them.  

In each paper, the key points represent knowledge supporting and/or expanding our 

understanding of three topics: a) the phenomenon of embodied making itself, in particular as 

linked to prior research findings about the woodcarver’s intense experiences and internal 

focus in the making process; how making processes have a conscious and a preconscious 

mode; the description of sensory-motor and cognitive experiences as melting together in 

embodied making processes; and the overcoming of resistance in the negotiation between 

maker and material; b) the learning that goes on in and through embodied making, in 

particular as linked to memory and learning in the combined efforts of the body’s physical 

and cognitive activity; and (to some extent) c) the possible transfer of learning in embodied 

making to other domains. 

4.1. Role of the cerebellum in woodcarving 
The first paper focused on the cerebellum and its role in monitoring, relaying, and adjusting 

motor output and sensory input when engaged in woodcarving (Gulliksen, 2015). The article 

introduced the anatomy of neurons and neural communication, describing the neurons that 

transmit sensory input to and within the central nervous system, emphasizing the difference 

between sensation and perception. The neurons that transmit motor output to the 

peripheral nervous system and the basics of neuroplasticity (both synaptic and cell plasticity) 

were also described. 

The paper highlighted functional neural circuits and the “central pattern generator” (CPG)—

the notion that single circuits of neurons interlinking can generate multiple movements 

without our conscious choice of action. As part of this CPG, the cerebellum monitors sensory 

input and modulates motor output, taking care, for example, of our hand/eye coordination, 

gait, and other voluntary and semi-voluntary movement. This function is sustained by 

processing of information from both peripheral and central nervous system. As it receives 

much more information than it sends out (a ratio of 40:1), the cerebellum plays a key role in 

the flexible and adaptable movement required in woodcarving and is therefore likely to be 

relevant for expanding our understanding of such activities.  

The paper presented three tentative ideas for further exploration. The first of these relates 

to the overflow of information into the cerebellum, which may be relevant in understanding 

the woodcarver’s experience of intensity and internal focus. When engaging in hard manual 

work (as woodcarving is), a lot of information travels through the nervous system, and the 

cerebellum constantly monitors every small detail as the nervous system is processing a 

wide range of information about what is going on in the world and possible actions.  

A second idea is that only some of the information processed in the nervous system is 

perceived; a person does not need to be aware of something to react to it. Sensory input 

and motor output is monitored and controlled by the cerebellum, guided only by our ideas 

about the desired shape and possible forms the material offers. This keeps much of the 
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information away from the cerebral cortex. In this context, carving wood might perhaps be 

explained as cerebellar-controlled and monitored action, informed by general guidelines 

originating in intentions and thoughts in the forebrain that are sent and filtered by the 

cerebellum. This description would seem to support prior phenomenological descriptions of 

a preconscious state of mind of the carver (Gulliksen, 1997; Merleau-Ponty, 1962), a 

negotiation between maker and material (Gulliksen, 1997, 2001) in this preconscious state, 

and an understanding of learning processes as negotiations (Fredriksen, 2011). 

Third, the aware or conscious self, and in particular self-reflection – a result of processes 

situated in the pre-frontal cortex - is not a necessary partner in this activity. Rather, as most 

people have experienced, deliberately thinking about an activity, such as how we walk, 

makes that activity more difficult. This knowledge may confirm and expand our 

understanding of the maker’s experience of being tightly interwoven with the material.  

4.2. Role of the hippocampus in working memory and long-term memory 
storage and retrieval 
The second article focused on the role of the hippocampus in the working memory and long-

term memory storage and retrieval when engaged in embodied making (Gulliksen, 

forthcoming-a). The article also provided an introduction to neurons, neural communication, 

and neural circuits, as well as the neural basis of cognition and awareness. In particular, it 

looked at the relatively small amount of information that comes into a person’s awareness, 

how our preconceptions influence our perceptions, and how perception is a form of 

interpretation. To that extent, it addresses some of the same key points as the first paper. 

The neural basis of immediate memory, working memory, and variations of long-term 

memory was outlined, along with information about how working memory is stored as long-

term memory. The paper centered on the role of the hippocampus in storing and 

recollecting declarative episodic memory. While semantic memories, such as facts and 

numbers, are recollected directly from their long-term storage in the cerebral cortex, 

episodic memories are remembered through the hippocampus—the same area of the brain 

that stores and re-stores memories. This means that each time an episodic memory is 

remembered, it is re-remembered and re-stored and could therefore be subject to change 

due to the new “here-and-now” experience.  

Several interesting studies of memory and learning have documented physiological changes 

(i.e., neuroplasticity) in the hippocampus. This experience-dependent neuroplasticity is a 

crucial function in our ability to learn. As defined by neurobiologists, learning is “the process 

by which new information is acquired by the nervous system and is observable through 

changes in behavior” (Purves et al., 2012, p. 695). Well known examples of neuroplasticity in 

the hippocampus are reported in studies of musicians (Elbert, Pantev, Wienbruch, 

Rockstrosh, & Taub, 1995) and taxi drivers (Maguire et al., 2000). Of particular relevance to 

the case of the woodcarver is a study of manual therapists (Mueller, Winkelmann, Krause, & 
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Grunwald, 2014), in which more experienced therapists demonstrated more accurate haptic 

perception (active touch) than inexperienced participants.  

Several tentative ideas were advanced for further exploration, emphasizing three key points. 

First, declarative episodic memories are always complex and may be linked with implicit 

motor and emotional memories, suggesting a neural basis for the woodcarver’s ability to 

recall and relive making experiences in great detail, and perhaps even explaining why such 

memories are cherished and vivid.  

Second, the neural circuit in the hippocampus that retrieves, stores, and re-stores memories 

may provide another key to understanding how the woodcarver’s sensory-motor and 

cognitive experiences “melt together” in the negotiations between maker and material. 

When the woodcarver spends much time carving, negotiating with the raw materials and 

herself, the continuous circuit of retrieving and re-storing memories runs in parallel with the 

overload of sensory input and motor output of the cerebellum. This may also serve to 

expand current descriptions of the making experience as intense, in that it can be 

understood as a continuous circuit rather than as an independent event or an independent 

experience—that is, as an experience of being here and now combined with memories of 

previous experiences and future projections. 

Third, based on knowledge of experience-dependent plasticity, it is possible to hypothesize 

that the woodcarver’s hippocampus changes slightly in response to this activity. For 

example, one might expect experienced carvers to have more accurate haptic perception 

than those who are less experienced.  

4.3. Role of the thalamus in directed attention in sensory experiences 
The third article focused on the neural circuits involved in directed attention, and in 

particular on the role of thalamus (Gulliksen, forthcoming-b). In both of the other papers, 

the topic of attention was touched upon. In this third article, a series of photographs served 

as a case study of directed attention. Although photography is not woodcarving, they both 

relies on sensory attention. The visual sense is important for the woodcarver, and while 

other sense modalities are as important, the neural circuits for sense reception and 

attention are the same for all sensory inputs other than olfaction. 

In the neural pathway between sensing and perception, the thalamus plays a key role. In 

translating signals from sensory receptors into a language understood by the cerebral 

cortex, the thalamus may “pump up the volume” to draw conscious attention to something. 

The cortex sends information to the thalamus about what it should expect to sense, which 

the thalamus in turn forwards to the sense receptors. This is the “mushroom-hunt” effect, 

where trained directed attention makes it possible to quickly identify a mushroom among 

the yellow leaves. In the article, this knowledge is used to discuss the difference between 

being attentive to something and being attentive to something as something.  
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As tentative ideas for further exploration, one might study how the skilled eye or skilled 

hand of the woodcarver is developed, and expected differences in sensory awareness 

between novices and experts. Previous research provides several examples of such sensory 

expertise; see, for example, Groth (2015) or O’Connor’s account of her awareness of glass 

making tools—not as objects of attention but rather as instruments of attention (2005, p. 

188). This again relates to the negotiations between ‘maker’ and ‘material’ in my previous 

study, and to the preconscious and conscious modes in the making process, where the body 

interacts with the environment and integrates it in its own (Merleau-Ponty, 1962)  

5. Conclusion 

These three papers targeted neurobiological topics that are of relevance in understanding 

embodied making, from the viewpoint of an experienced woodcarver and researcher on 

craft and design education. In different ways, they explore some basic conditions and 

consequences of being a body in the world, experiencing and learning through working with 

materials. As such, they present knowledge that supports and/or expands prior knowledge.  

The three topics informed the presentation of results. Here, I will begin by drawing some 

tentative conclusions on the third topic—the possible transfer of the learning in embodied 

making to other domains. Clearly, while these short papers have not explored this topic in 

any depth, they all describe ongoing neurobiological functions of the body that are part of 

being alive. Because activities like woodcarving are similar to other making activities in other 

materials, and to many other activities as well, it seems likely that the experiencing and 

learning that occurs though woodcarving changes the anatomical structure of our nervous 

system probably influences our abilities in other domains as well. This lends weight to the 

idea of a possible transfer of learning from one domain to another; what this means, 

however, is as yet unknown. 

The first of the three topics—the phenomenon of embodied making itself—was described in 

the previous phenomenological studies as “a perceptual field opening up to the body” 

(Gulliksen, 2001, pp. 4–5); as intense experiences; as sensory-motor and cognitive 

experiences melting together in an internal focus; and as a negotiation between maker and 

material in conscious and preconscious modes. These ideas could be supported and 

expanded by the description of the overflow of information in the cerebellum, and of the 

cerebellum’s role in monitoring and adjusting the motor output, enabling us to take 

deliberate actions without any necessary involvement of the conscious self. Likewise, the 

descriptions of the experience of being-here, linking together past, present, and future, 

could possibly expand and support the description of how memory is relived when 

remembered. 

The second of the three topics—the learning that goes on in and through embodied 

making—was also discussed in all three papers. The experienced carver’s attention and the 

possible role of the thalamus supports prior knowledge on expertise (e.g., Chamberlain et 

al., 2014; Dreyfus, Dreyfus, & Athanasiou, 1986); the sensory-motor skills experienced 



Why making matters – how embodied making may contribute to learning 

11 

through cerebellar learning may also be informative. In particular, the link between memory 

and learning as a result of the combined efforts of the body’s physical and cognitive activity 

is interesting in relation to the hippocampus’ role in retrieving, storing, and re-storing 

episodic declarative memories. Knowledge about this neural circuit supports and even 

expands our understanding of the salience of evocative and sensory-laden memories for 

experiencing and learning when carving. In particular, the neurobiological consequences of 

prolonged activity, which are linked to the activity-dependent plasticity of the hippocampus, 

expand current phenomenological and educational knowledge on skill learning.  

One obvious problem with the key points and tentative ideas presented here is that, for now 

at least, they remain speculative. Another problem with a project such as this is its narrow 

focus on specific parts of the interwoven nervous system. For example, it does not address 

the role of the basal ganglia in choosing which action to take, along with many other more or 

less influential systems and neurons that may be active in the woodcarver’s experience.  

6. The way forward  

The themes identified in the papers above indicate possible directions for future studies of 

the short- and long-term consequences of making activities, using an integrative applied 

research approach (Bammer, 2013). Although the development project is still at an early 

stage, several possible directions can be seen for such a future study. For example, it seems 

possible to develop hypotheses to explore a number of questions: whether the haptic 

perceptions of experienced carvers are more accurate than those of the inexperienced, as in 

the case of manual therapists (Mueller et al., 2014); which types of carving cause what types 

of change (and whether there is any actual difference); and how long an activity must last if 

it is to make an impact. It might even be relevant to develop hypotheses concerning possible 

changes in the thalamic attention of experienced versus inexperienced carvers, or changes 

caused by learning to carve or actively carving over a period of time. It would also seem 

relevant to develop hypotheses about the possible implications of these neurobiological 

changes for a person’s abilities—why it matters, and how making skills are learned. 

Given the complexity of these topics, such studies would demand a targeted, integrated, 

applied approach with innovative and stringent research designs (Bammer, 2013; Mason, 

2011, pp. 22–23). Any future study will also have to implement a range of quality controls, 

inviting practitioners, researchers from relevant disciplines, and other key stakeholders to 

lay the ground for social accountability and reflexivity. The knowledge generated from such 

studies can be expected to contribute to further advancing the field of design and craft 

education, and perhaps even to clarify its relevance in the twenty-first century.  

More generally, it seems crucial to develop more knowledge of embodied making and how 

skills are learned, given the global demand for skilled hands in occupations ranging from 

electricians, plumbers, and carpenters to robotics constructors and machine operators. 

Likewise, surgeons, veterinarians, researchers in advanced laboratories, and other highly 

educated professionals need nimble and skilled hands. Although phrases such as “active 
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learning” and “experiential learning” are widely used when discussing education, they seem 

to have little impact on the choices of policymakers and school owners. If research on the 

actual neurobiological changes in children and adults engaging in embodied making can 

explain why making matters in developing these needed skills—and if so, how—it may lead 

to new approaches to learning, both inside and outside schools. In this way, understanding 

the woodcarver’s experience and the process of embodied making in green wood can help 

to clarify for policymakers and other decision makers the importance of embodied making.  

In discussing this project at the DRS conference, I hope to engage in fruitful discussion of 

possible ways forward, and I am open to possible collaboration in a future project on why 

making matters.   
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