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				Designing and making are intertwined and interdependent activities. Both encompass a broad spectrum of processes and methods, from hand-sketching to rapid physical modelling, and from digital rendering to computer simulation model-ling. Designers and makers typically navigate between modes of construing (ways of thinking) and modes of constructing (ways of making) in dynamic interplay. Designing and mak-ing are essentially ways of thinking and knowing. Both link physical, societal, emotional, environmental, and human-cen-tred experiences in the creation of concrete and virtual reali-ties. The discourse of Design has long-held a focus on materi-al output and formal characteristics in design, while recently publications are examining themes of performance, user experience, circularity, open-access systems-thinking, and user-interface.

				Material studies, modelling and prototyping enable designers to see, discover and test deep understandings of form, struc-ture, function, performance and meaning. The necessity of intertwining construing and constructing activities in the pro-cess of designing and making things, services, and systems is illustrated in Figures 1 and 2 (above), where a maquette study, made in 1964 (Fig. 1), helped inform the final sculpture, Ele-ments-Fire-Steel (Fig. 2), by Brian Asquith, completed in 1965. 

			

		

		
			
				Images in the opening page. Top: Elements-Fire-Steel by Brian Asquith (1930-2008), brass and stainless steel;manufactured by Brian Asquith Studios, Sheffield, 1965, for the National Westminster Bank. Now cited on the south elevation of the Howard Building, Sheffield Hallam University. Digital photograph (Hurford, 2025).Bottom: Lead maquette of the abstract sculpture, Elements-Fire-Steel by Brian Asquith (1930-2008), cast Lead, carved and worked; manufactured by Brian Asquith Studios, Sheffield,1964, for the National West-minster Bank, now part of a private collection. Photograph, 35mm film (Asquith family archive, 1964).
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				Maquettes and mock-ups are often necessary steps for design-ers, makers, artists, engineers and architects to better see and understand their evolving work.

				Disciplinary design areas often serve as contextual boundaries for researchers, teachers, students and practitioners. 

				One can argue that the relations, roles and responsibilities between making and designing in many of the newer areas of design are becoming blurred with the influx of new bio and smart materials and rapidly developing digital and AI tech-nologies. Nonetheless, the discourse continues to examine the roles and relationships between designing and making and between designers and makers in practice and in edu-cational settings. Community building, regional and global economies, supply chain sourcing, Life Cycle Assessment, and systems thinking are among the many themes that inter-twine designing with making.

				Humanity’s impulse to design and make mirrors an intrinsic human need to imbue purpose and meaning in what, how and why we design and make. The desire to examine and explore these subjects forms the conceptual basis for PAD 29, and motivated the desire to invite researchers, teachers, designers and makers to present their work and research on the evolving roles, methods and responsibilities in designing and making.

				 

				The chapters examine how designing and making are shaped, understood and valued and how they are adapting to current and future challenges. Walker’s (1989) “Production-Consump-tion model” urges authors to consider design within society, 
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				not alongside it, a perspective that remains vital as designers and makers confront issues of sustainability, circular econ-omies, and ethical considerations in production. Redström’s articulation of design’s intrinsic dichotomies encourages readers to embrace complexity and rethink methodologies through practice-based inquiry (Redström, 2017).

				Collectively, this volume presents diverse and theoretic per-spectives enriched by international and multidisciplinary viewpoints. The chapters draw on current work from re-searchers, teachers, and practitioners, demonstrating that en-during themes of making continue to influence the discourse and practice of design.

				 

				Nine contributions by twenty-one authors converge around four thematic axes. Nine chapters have been organized into four sections:

				I.	Historic and contemporary relations between education, design, and production

				II.	Selective values, meanings, and ethics embedded in making and materiality

				III.	Evolving attitudes toward production, consumption, waste, and life cycle cost 

				IV.	Making methodologies of the past, present and future

					

				The first two chapters in this volume examine historic and contemporary relations between education, design and pro-duction. Chapter One presents an educational approach to teaching 3D printing in a high school class. The authors apply a design sprint methodology to a group of young students, 
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				which has proven to be positive and particularly effective, despite the topic being totally new to the learners. This chap-ter examines relationships between education, design, and production that continue to evolve across time, place, and discipline, reflecting on societal, technological, and econom-ic shifts in how young students might be introduced to design. Historically, design education and design practices have been deeply rooted in apprenticeship and craft traditions, where making and learning were inseparable. In the mid 1800s, the Industrial Revolution introduced new paradigms, separating design from production and prompting formalised design education.

				In Chapter Two, the author combines a material and making approach to teaching and learning design, focusing on wood and making chairs as means to teach deep lessons in design. The author considers woodworking and furniture design as pedagogical tools for rapidly validating solutions to problems and helping design students to discover important lessons through craft-making and material-focused techniques. In some contemporary contexts, the craft of making is re-shaping how design is taught and practised. Today, educa-tion navigates a spectrum between conceptual thinking and hands-on making whilst preparing designers to engage criti-cally with production systems that are increasingly complex and ethically charged.

				Chapters Three through Six explore selective values, mean-ings, and ethics embedded in making and materiality. Chapter Three examines design through the iconic Made-In-Italy peri-
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				od. The author considers design and making as a cultural prac-tice, focusing on semantic value and social meaning. Making is nearly intertwined with cultural, philosophical, intellectual, economic, and political meaning. As designers give shape to objects, the processes and resulting output in turn, shapes the discipline, its identity and relationship to the world. In this con-text, making and materiality invite critical inquiry and carry meaning infused with form and function, process.

				Chapter Four presents knitting design as social generativity in the METHEXIS project. The authors weave relationships and intangible meaning through collective making and con-cepts of sustainability. Amidst a current period of ecologi-cal urgency and digital transformation, ethical and societal considerations pertaining to both materials and labour are central to successful teaching and practicing. Chapter Four explores themes of disciplinary responsibility and evolving societal and environmental design values.

				Chapter Five examines valuable learning-lessons from a col-lection of do-it-yourself (DIY) objects discovered in Greece. The authors present their research in DIY found objects and examine their additive value through hacked utility and re-considered meaning, bringing a unique voice and approach to the discourse of design. Found objects, readily available materials, and DIY labour are now part of the discourse cen-tral to successful teaching and practicing. 

				Chapter Six examines the idea of Tacit Futures, artificial in-telligence mediating designerly ways of knowing. In the chap-
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				ter, the authors demonstrate a novel approach to the concept of the “reflective practitioner” as articulated by Schoon (1983, 1987), presenting unique links between theory and design. Making embodies disciplinary responsibility and reflects evolving societal values.

				Evolving attitudes toward production, consumption, waste, and life cycle cost are examined in Chapter Seven where the authors present a theoretical framework titled Agnostic Pluralism focusing on designing and making with things. 

				Design today faces a rapidly shifting landscape shaped by urgent environmental and ethical concerns. Attitudes toward production, consumption, waste, and life cycle cost evolve from industrial efficiency and mass manufacturing to envi-ronmental, societal and circular approaches. 

				As awareness grows around resource depletion, carbon im-pact, and post-consumer waste, designers are increasingly challenged to consider not just how things are made, but whether they should be made at all. 

				Contemporary design practices respond to these pressures through the rethinking of materials, processes, and systems to prioritise longevity, responsibility, and regenerative value across the entire life cycle of products.

				Chapter Eight and Chapter Nine explore making methodolo-gies of the past, present and future. Chapter Eight examines crafting as a design attitude investigating insightful relations between craft and industry. 

				Making technologies and methodologies continue to evolve through shifts in cultural values, technological advancements, and new design paradigms. Historically, making was ground-
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				ed in craft traditions, manual skill, and material intimacy. Craft-knowledge was often passed through apprenticeships and local knowledge systems. Increasingly, making is embrac-ing hybrid approaches, combining autonomous processes such as digital fabrication and computational design with interdis-ciplinary collaboration which reflects the larger shift in design towards a more fluid and globalised culture and practice. 

				Chapter Nine examines past-present-futures in contemporary design practice. The authors present an engaging work that brings to life different aspects of the Polytemporal. 

				Could future methodologies integrate artificial intelligence, bio-design, and regenerative systems to challenge designers to rethink materiality, authorship, and sustainability? The authors reflect on these questions and explore how making practices adapt across time, offering insight into how design-ers navigate continuity and change in pursuit of meaningful and responsible processes.

				In summary, nine chapters written by twenty-one authors of-fer a compelling collection of research and viewpoints about making tethered to interdisciplinary themes and scientific inquiry in research, teaching, learning, and practice. 

				PAD 29 invites readers to reconsider themes of making that are increasingly influenced by divergent and convergent view-points about design regarding the roles, responsibilities, and methods utilized in an evolving cultural and global landscape of teaching and practicing.
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				Making and Designing as Educational Approaches 
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				Abstract

				In recent years, advanced technologies have increasingly entered the educational field to enhance student engagement and learning opportunities. Among these, 3D printing stands out as a particularly transformative tool, reshaping how objects are conceptualized and produced. 

				In education, it offers a practical medium for introducing fundamental design principles, integrating technical constraints with creative problem-solving. This hands-on approach fosters key skills such as critical thinking, creativity, design thinking, and practical abilities, with applications across disciplines. 

				To explore its pedagogical potential, an intensive three-day orientation course titled Basics and Principles of Rapid Prototyping in 3D Printing was delivered to 192 Italian high school students with no prior experience in design or 3D printing. The course employed a learning-by-doing methodology, combining interactive lectures with hands-on activities. Students redesigned everyday objects based on 3D printing constraints while acquiring skills in sketching, object dimensioning, 3D modelling, and post-production. 

				Learning outcomes were assessed using a Retrospective Pre-test, which indicated signif-icant progress. By the end of the course, students demonstrated the ability to conceptu-alize, model, and print functional objects, highlighting 3D printing’s value as an accessible entry point to design education for beginners. 
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				1. Introduction

				In recent decades, digital technologies have been integrated into product making and its educational contexts, reshaping how learning is approached and experienced. 

				Digital creativity support tools are widely recognized for their potential to enhance newcomers’ learning opportu-nities, fostering engagement and stimulating creativity (García-Martínez et al., 2020; Hagen et al., 2023).

				Among these, 3D printing has emerged as a particularly trans-formative medium for product creation, linking conceptual understanding with rapid, tangible production. 

				As a technology positioned at the intersection of craft and digital fabrication, 3D printing allows learners to navigate the continuum between ideation and materialization (Ford & Minshall, 2016).

				It supports an experiential form of learning where abstract ideas can be rapidly iterated, tested, and physically realized, as in a real product design production process. 

				Educationally, 3D printing provides an exemplary means to introduce design principles, combining technical constraints with problem-solving and creative exploration. 

				Through the manipulation of digital models and the subse-quent iterative production of real objects, design newcomers engage in a process that reflects the logic of both making and learning by doing (Anzai & Simon, 1979; Papert, 1980). 

				Accordingly, this study investigates how 3D printing may serve as a medium to introduce creative newcomers to the realm of making and crafting, with a design approach. 
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				Two research questions guided the study: 

				 

				1. How can 3D printing be employed as an educational tech-nology to introduce design thinking and making skills to design newcomers? 

				2.	What learning benefits emerge from hands-on engagement with such a crafting process? 

				 

				To explore such potential, the study proposes a universi-ty orientation course titled “Basics and Principles of Rapid Prototyping in 3D Printing”, offered by Politecnico di Milano University within the Italian school system, as a methodologi-cal experiment. 

				The three-day course involved 192 high school students with no prior experience in design, modeling, or 3D printing. 

				High schools’ programmes in the Italian school system do not include such practical educational activities as the one proposed by the authors, with some exceptions in artistic and design fields. The course adopted a learning-by-doing meth-odology integrating short lectures on 3D printing technology, guided tutorials on the use of machines and software, and hands-on exercises: not structured as a theoretical introducto-ry course, the process involves students in practically apply-ing the theoretical and methodological skills explained (Ford & Minshall, 2016). 

				Self-assessed learning gains through a retrospective 

				pre-test survey (Levinson et al., 1990) are presented to evalu-ate students’ learning outcomes and general engagement with the educational activity. 
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				2. “Making” in Product Design  

				In the design discipline, “making” has long been a defining feature of creative and technical practice. 

				The ability to craft and modify existing matter, even in this digital era, can be associated with the figure of the design-er, especially when referring to those working with tangible product items. 

				Designers have historically relied on manual craft to proto-type, test, and refine their ideas through tangible experimen-tation: product design, in particular, combines material sen-sibility with iterative processes of evaluation, improvement, and adaptation (Nimkulrat & Groth, 2024). 

				As a shaper, the designer’s role implies a strict connection with the ability to craft the matter and materiality, as design-ers “think through making” (Granjeiro, 2019). 

				Today, within design education, crafting a product implies not only shaping a functional and aesthetic item but also understanding how its form, dimensions, and materiality respond to system and human needs as well as production constraints. 

				The crafting process thus entails a dialogue between thought and material, idea and execution. 

				With the integration of digital technologies, this dialogue has expanded beyond traditional craft, giving rise to digital mak-ing: a form of creative engagement where software and hard-ware mediate the act of creation (Resnick & Rosenbaum, 2013). 

				Digital fabrication tools such as 3D printers, laser cutters, and CNC machines have reshaped the notion of craft from a pure-ly manual to a hybrid practice. 
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				Making could be now embedded in cycles of rapid prototyp-ing, testing, and refinement, processes that allow learners to experience design as an evolving system of exploration, all within very efficient timing and effort. 

				These forms of “digital craft” connect directly to educational par-adigms valuing creativity, problem-solving, and reflective prac-tice (Guerra, 2025): many characteristics of these technologies lead the making approach to be more accessible to creatives, even if newcomers or just beginners (Steele et al., 2018). 

				The next paragraphs explore the effects given by the intro-duction of 3D printing technology when approaching making and crafting. 

				 

				3. Rapid Crafting: The 3D Printing Design Approach 

				 

				3.1. 3D Printing for Product Making 

				3D printing, or additive manufacturing, can be understood as an extension of craft in the digital age (Bernabei & Power, 2020; van der Veen et al., 2019). 

				Its capacity to produce objects layer by layer invites creatives to reflect, in between the design project considerations, also on technical limitations and material characteristics. 

				The craft of 3D printing lies not only in producing a physical artefact but in understanding the constraints that govern its feasibility: geometry, support structures, slicing parameters, and tolerances. When relying on this technology, creatives can deal directly with these technical understandings, playing a frontline role in making and crafting aspects of their pro-jects, as exemplified by the “what-you-see-is-what-you-get” principle (Mueller, 2017). 
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				As a form of rapid crafting, 3D printing offers several ad-vantages to creatives, even beginners, as follows (Attaran, 2017; Tan & Li, 2017). First, it allows quick iteration between idea and prototype, enabling visualization of how conceptual changes influence material results. Second, its immediacy supports experimentation and fosters a mindset of trial, er-ror, and improvement. 

				Lastly, 3D printing offers high accessibility, both economi-cally and logistically, concerning the printer and its related materials, as well as digital tools, guidelines, and support to help users learn and manage the technology. 

				This accessibility enhances the distribution and use of 3D printing among experts and beginners in the creative sector. 

				An entire community of enthusiasts had risen around this approach to creation, in the last decades, working on pro-jects from scratch or on the redesign and hacking of several already existing items according to emerging needs: 3D print-ing technology also here plays a central role in terms of rapid-ity, accessibility, replicability: beginners can access produc-tion and prototyping of their projects with a high degree of freedom. (Hudson et al., 2016; Taylor et al., 2016) 

				 

				3.2. Learning from 3D Printing 

				Educationally, 3D printing embodies constructivist and con-structionist approaches that value learning through making (Papert, 1980; Trust et al., 2018). It situates learners within processes of discovery, promoting creativity, agency, and reflection. 
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				The act of designing for 3D printing encourages people to engage with design thinking, spatial reasoning, and prob-lem-solving in a practical context. As already reported, from a didactic perspective, one of the most significant advantages of 3D printing is its accessibility. 

				Simple, web-based modelling tools such as Tinkercad, enable beginners with no prior experience in creating functional 3D models within hours; alternatively, numerous open-access libraries are available online. Importing, scaling, and pre-paring files for printing allows newcomers to understand the translation between digital representation and physical pro-duction, a key moment of learning in which theoretical ab-straction becomes embodied knowledge. 

				By engaging with this technology, learners experience a microcosm of the product design process: from ideation and prototyping to testing and refinement. 

				The rapid prototyping cycle mirrors professional design practices, providing newcomers with early exposure to the dynamics of creative production (Schelly et al., 2015). 

				 

				4. In between Making and Education 

				3D printing resides at the intersection between technical and educational domains. As a technology that merges product engineering with craft and creativity, it establishes a unique space for learning by making. This convergence supports the development of both cognitive and practical competences, fostering what might be described as craft literacy in digital contexts. 
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				From an educational standpoint, 3D printing enhances en-gagement by transforming learners from passive recipients into active producers of practical knowledge. 

				It naturally gives rise to communities of makers, where col-laboration, curiosity-driven tinkering, and iterative learning by doing become central modes of participation (Buehler et al., 2015). 

				Creatives experimenting with 3D making are encouraged to think critically about everyday objects, reimagining them ac-cording to personal or collective needs while navigating tech-nological constraints and opportunities. This mindset aligns closely with the idea of “design after design” (Fry, 2017), a process in which designers – and non – continue to develop creativity beyond an object’s original context, refining and improving existing archetypes through experimentation and reflection. 

				By bridging making and learning, 3D printing enables design newcomers to grasp the connection between ideation, crafting, and execution, as well as between theory and practice. More-over, it provides opportunities for inclusive and accessible learning experiences, enabling individuals from diverse back-grounds to engage with design thinking through hands-on activities and experiential exploration (Pearson & Dubé, 2022). 

				 

				4.1. Could 3D Printing Benefit Design Newcomers? 

				Our hypothesis: considering previous reflections on 3D print-ing as a rapid making technology, introducing such approach-able technology into first-time making and design learning activities could significantly enhance newcomers’ under-
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				standing of the design process logic and their engagement with practical learning. 

				For people approaching design for the first time, such ac-tivities represent an accessible entry point to the discipline, combining cognitive challenge with immediate satisfaction. By allowing them to manipulate materials, iterate designs, and witness the translation of digital models into real arti-facts, beginners experience a tangible sense of achievement and creative control. 

				The context of the research is perfectly aligned with the au-thors’ intent since usually there is no introduction and use of this technology inside Italian high-schools’ system: many institutions own 3D printing machines but still lack of inter-esting practical courses to enhance students’ knowledge in the field, limiting a greater selection bias of offering the course to students already enrolled in 3D printing or design-related studies. 

				 

				5. Methodology: Implementing a Design Sprint Course 

				To investigate the pedagogical potential of 3D printing as a learning technology for design newcomers, an intensive course, “Basics and Principles of Rapid Prototyping in 3D Printing”, was developed and implemented at the Politecnico di Milano University. 

				The initiative was carried out as part of the Italian National Recovery and Resilience Plan (PNRR) orientation and tutoring activities, which were targeted at high-school students pre-paring for university studies. In this context, they would have had no prior knowledge of design. 
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				5.1. Course Context and Participants 

				The course was designed as a three-day design sprint, to-taling 15 hours of activity divided into three sessions of five hours each. Over the course of two academic years, a total of 192 students, aged 15 to 19, participated. They came from gen-eral secondary schools, without any prior training in 3D mod-elling or 3D printing. The gender distribution was balanced, and groups showed no significant differences in background or familiarity with digital fabrication. 

				Before the first session, students completed an initial explor-atory survey using the Wooclap interactive platform to assess prior knowledge and expectations. Responses revealed that almost all students, 100 out of 109 respondents, had “zero” or “very little” knowledge of design and 3D printing concepts. Only a few had seen online videos on related topics, and this confirmed the course’s suitability as an introductory experi-ence for design newcomers. 

				To promote participation and peer learning, students were or-ganized into small groups of three or four, depending on class size. Within each group, each participant developed their own project – measuring and 3D modelling a provided tangible object (comb, key ring, etc.) – and actively collaborated and exchanged feedback during the exercises. The groups then collectively converged on a single object to refine, optimize, and prepare for the final 3D printing, following the guidelines theoretically provided by tutors. 

				 

				5.2. Course Structure and Pedagogical Approach 

				The course followed a learning-through-making methodol-ogy (Anzai & Simon, 1979; Papert, 1980), combining short 
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				theoretical inputs with extended practical activities. Table 1 presents the schematic structure of the session (later further explained), alternating between lectures, guided tutorials, and project development phases, divided into learning and doing.

				The program aimed to introduce students to design princi-ples through a concrete and creative engagement with 3D printing technology. The course curriculum covered, as far as possible within limited timeframes: (I) Introduction to design process and 3D printing principles; (II) Object dimen-sioning and measurement techniques; (III) Sketching and redesign of everyday objects -all of this included in “Session 01”; (IV) 3D modelling using the open-access platform Tink-ercad; (V) File preparation and slicing using open-access software Ultimaker Cura - included in “Session 02”; and (VI) Post-processing, surface finishing, and reflection on out-comes, in “Session 03”. 

				Tutors acted as facilitators and mediators rather than tradi-tional “knowledge instructors”, guiding students individually or in groups through their projects (Granjeiro, 2019). 

			

		

		
			
				
					SESSION 01

				

				
					SESSION 02

				

				
					SESSION 03

				

				
					LEARNING

				

				
					1. Basics of 3D printing

					2. Design & its process

					3. Making in product design

				

				
					6. Basics of 3D Modelling

					7. Tinkercad: a live tutorial step-by-step

				

				
					11. Final product reviews

					12. Detecting 3D printing & production defects

				

				
					DOING /

					MAKING

				

				
					4. Project brief: redesign of an existing object

					5. quoting & sketching

				

				
					8. 3D modelling of the project redesigned object

					9. Object fixing & exporting

					10. 3D model slicing

				

				
					13. 3D printing finishing & post-production

					14. 3D printed product showcase

				

			

		

		
			
				Table 1. Schematic representation of the main course topics. 
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				5.3. Sessions Overview 

				Each session was structured to follow a progressive learning curve, from observation and design ideation to modeling and fabrication. 

				The first session introduced students to the fundamentals of 3D printing and design thinking, with a particular focus on product making and crafting. Using Wooclap’s live polls and quizzes, tutors engaged participants through interactive presentations. The visual slides, enriched with QR codes and meme-like content, made theoretical input lively and relata-ble, increasing attention and participation (Marin et al., 2021; Moreno-Medina et al., 2023). 

				Tutors brought a box with small everyday objects - such as a key, comb, clothes peg, etc. - and students were asked to se-lect one of them and to analyze its form and function. 

				They learned to measure dimensions using calipers and to sketch their ideas on paper, modifying or improving the ob-ject’s functionality or aesthetic features according to personal or perceived needs (e.g., “redefine the shape of a traditional comb so that it could be aesthetically more fun and hung up in the bathroom”). 

				This initial “redesign” exercise marked students’ first contact with design decision-making and material and technological constraints, allowing them to observe a 3D printer firsthand and being able to constantly ask tutors for clarification on 3D printing limitations. 

				The second session transitioned from 2D sketching to 3D digital space. Students worked on their redesigns using Tink-
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				ercad, guided step by step through live tutorials projected in the classroom. In just a few hours, participants learned how to construct geometries, apply Boolean operations, and adapt shapes to printing feasibility. 

				The modelling activity was both challenging and engaging, visualizing their projects in 3D deepened students’ understand-ing of design as an iterative and spatially aware process. Tutors supported students one-to-one, ensuring each model was print-able and met the constraints of additive manufacturing. 

				Before the final class, tutors prepared the 3D models for production (“Slicing” operation), and 3D printed the students’ redesigned objects. In the last session, participants received their printed artifacts, analyzed the results, and discussed design errors or technical issues. 

				A final tutorial introduced post-production techniques, such as sanding and finishing. 

				Tutors also presented case studies from university-level de-sign courses, including examples from product, fashion, and other domains, to help students situate their learning within broader design contexts. 

			

		

		
			
				Figure 1. Examples of outputs from different phases: sketching and measuring an object, 3D modelling, slicing the model, and post-production after 3D printing. 
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				Through these phases, the course combined conceptual un-derstanding, technical learning, and creative exploration, helping students experience the complete cycle of design - from ideation to materialization -with some exciting results coming from design newcomers who had no experience in crafting an object. 

				6. Course Development and Results 

				 

				6.1. Students’ Project Outcomes 

				As anticipated, during the project development, each group selected and redesigned one or more simple household items. Students were encouraged to tinker, “hack” or reinterpret these artifacts, introducing functional or decorative varia-tions based on their redesign ideas. 

				Introductory sketching activities trained observation skills and taught the importance of accurate dimensioning and scaling. As they transitioned into 3D modelling, students learned to balance creativity with the technical feasibility of printing, grasping the significance of geometry, tolerance, and material limits to move from ideation to technological fabrication. By the end of the course, all participants success-fully produced printable digital models, most with minimal errors. 

				Before printing, tutors reviewed files using Ultimaker Cura and shared slides highlighting common modelling mistakes. These visual examples became peer-learning resources, help-ing students connect theory with design challenges. 
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				The final printed artifacts, shown in Fig. 2, represented a diverse range of redesigns. Some students added practical features, such as hooks on pegs and caps with a better grip, while others created more playful or personalized versions, incorporating initials or animal shapes. A hands-on post-pro-duction session followed.

				6.2. Student Engagement and Learning Assessment 

				The course’s structure proved highly effective in maintaining engagement. Many students continued to refine their objects at home, repainting or improving them, demonstrating genu-ine curiosity and ownership of their learning process. 

				Learning outcomes, in the form of self-assessed learning gains, were collected and processed using a Retrospective 
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				Figure 2. Overview of some students’ final 3D printed projects.
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				Pre-test questionnaire (Levinson et al., 1990), after the stu-dents had signed the informed consent form for the anony-mous use of data. To optimize the time spent by students in class, this test was chosen among several scientifically vali-dated surveys assessing the effect of teaching activities. 

				The form was shared only after the last lesson, as the last ac-tivity to be performed by students. 

				Out of 192 participants, 109 students completed the voluntary full post-course survey. Results revealed a consistent increase in self-assessed understanding across all dimensions of learning related to both the design discipline and 3D printing technology. Mean values rose from 1.6 (poor–fair) before the course to 3.7 - 3.9 (good - very good) afterward. 

				The survey also collected students’ ratings of the quality of instruction and engagement very positively, with average scores above 4.5 out of 5 for comprehensiveness, clarity, relevance, and responsiveness. Most participants reported feeling encouraged to ask questions and actively participate, indicating the success of the interactive participatory teaching model.

				Tutors observed a noticeable improvement in students’ con-fidence and creative independence. Even without prior ex-posure to design or product fabrication, all participants were able to successfully: (I) Redesign an existing object concep-tually and functionally; (II) Model it in 3D with adequate geometric precision; (III) Prepare and interpret sliced files for printing; and (IV) Reflect critically on their outcomes and errors. 
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				These achievements confirm the course’s dual role as both an introductory design experience and an educational pilot demonstrating how 3D printing can facilitate design learning through making. 

				The data collected and the qualitative observations converge on a clear outcome: 3D printing can act as a catalyst for engage-ment and cognitive development among design newcomers. 

				The sprint course enabled participants to connect ideation with material production, bridging reasoning, and practical understanding in a design process simulation. 

				Students are finally asked to leave general comments on the course; answers qualitatively show the engagement given by the lessons: 

				 

				“At first, I wasn’t very prepared and had never been interested in the subject, but thanks to the teacher, I feel more prepared and more interested.” 

				“It was a really interesting course, different from the usual rigid school lessons.” 

				A progressive evolution of students’ skills can be observed by their own perception. The results suggest that 3D printing can be regarded not only as a prototyping technology, but also as a strategic tool for structuring an initial design learning expe-rience grounded in exploration, iteration, and digital crafts-manship. 
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				7. Conclusions 

				This study showed that 3D printing, when framed through mak-ing and craft-oriented pedagogy, can act as an effective entry point to design education for newcomers. Its process merges ideation, technical constraints, and tangible production, giving beginners a concise yet holistic first experience of design.
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				Table 2. Retrospective Pre-test answers’ distribution. 
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				The active role of students situates the course within a con-structivist learning framework: prior knowledge shaped the personalization of the printed artefacts, allowing each student to develop an individual interpretation and use of the tech-nology (Narayan et al., 2013). Regarding technological knowl-edge, the course aligns with the Experiential Learning frame-work, characterized by strong learning-by-doing dynamics (Kolb, Boyatzis, & Mainemelis, 2001; McCarthy, 2010). 

				The course results highlight the capacity of 3D printing to support practical projects led by beginners, fostering cog-nitive and methodological skills – such as critical thinking, creativity, problem-solving, and collaboration – while main-taining engagement and motivation. 

				By linking design ideation with physical making, the technol-ogy situates learning in a meaningful hands-on context that bridges abstract understanding and material practice. 

				As advanced technologies increasingly enter educational curricula and design-making courses expand beyond discipli-nary boundaries, the craft-oriented approach exemplified by 3D printing offers a transferable model for learning through making. It promotes active participation, self-reflection, and sustained curiosity, essential elements in the educational realm (Resnick & Rosenbaum, 2013). 

				This study presents several limitations: the short duration of the course constrained design exploration and prevented a longitudinal assessment of learning retention. Participants were self-selected as already interested in 3D printing and de-
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				sign-oriented activities, introducing potential selection bias. 

				Finally, the evaluation relied on validated self-reported meas-ures, which may not fully reflect actual skill acquisition or knowledge transfer; more in-depth qualitative analysis would be required, but was not feasible in this context. 

				Future research could investigate how 3D-printing-based courses might be scaled, embedded across subjects, or used to support interdisciplinary competencies. Nevertheless, even at an introductory level, evidence suggests that 3D printing of-fers students a powerful first encounter with design thinking and creative craftsmanship, serving as an effective gateway between technology and creative making.
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				Abstract

				Design and problem-solving have typically gone hand in hand. A key component to many, if not most, design projects is a rigorous process of problem-defining, iterations of solutions, validation (or invalidation) of said solutions, and the ultimate goal of solving said problem. The limitations of the school setting create a situation in which many solutions to problems are highly speculative and difficult to verify. While making and hands-on skills are core components of many design curricula, the actual role of making in design pedagogy seems misunderstood. Could the benefit of these skills, if taught properly, be the learning of problem-solving through experience and rapid validation? A myriad of problems present themselves in any given woodworking and designing for wood project. What types of joints should be used? What size should they be? How will the parts come out of the board? How to hold certain parts during certain operations, and so on. Through a case study of a project at the University of Cincinnati, this paper explores woodworking, and in particular, joinery and machine use in the context of student designs, as a means of defining and solving problems, and an avenue for rapidly validating said solutions. The knowledge gained by students in these projects not only develops abilities and craft and hones their ability to solve problems, but translates very smoothly into designing for and working with a wide array of other materials on a wide array of topics.

			

		

		
			
				John Dixon

				University of CincinnatiOrcid id 0009-0009-2242-3251

			

		

	
		
			
				039

			

		

		
			
				PAD Pages on Arts and Design #29

			

		

		
			
				Why Wood? by J. Dixon 

			

		

		
			[image: ]
		

		
			[image: ]
		

		
			
				1. Introduction

				Craftwork provides an ideal setting for witnessing the emergence of a vast diversity of challenges and more importantly, for observ-ing our human creative potential for overcoming them.

				(Marchand, 2016).

				While making and hands-on skills are core components of many industrial design curricula, the actual role of making in design pedagogy seems misunderstood. Woodworking and furniture design are effective as pedagogical tools in industri-al design education…not just in gaining explicit knowledge of wood and woodworking and tacit knowledge of craft, but as a means of exercising problem-solving skills in real time with immediate validation. 

				It is no secret that Industrial Design concerns itself with prob-lem-solving (WDO, 2025). The size, scope, and variety of problems the field addresses span an ever-growing array. An overly simplified version of the design process often includes problem finding, problem defining, research, iterating on solu-tions, prototyping, testing, and validation (or invalidation) of proposed solutions, all with the goal of finding an appropriate solution within the myriad of constraints and circumstances. 

				A more concise version of the process, developed by the Brit-ish Design Council (2004), The Double Diamond consists of 2 phases of diverging and converging. The first phase, Discover and Define, is intended to home in on specific sets of goals, while the second phase, Develop and Deliver, is intended to explore iterations and refine into an outcome. 
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				These processes, while useful in design practice and pedago-gy, come with an unintended caveat when applied to a school setting. They rely on validation as a means of supporting decision-making in the design process. This validation can take many forms depending on the problem at hand, however, proper validation often falls outside of possibility in the con-fines of a school setting. Issues such as budget, time, access to stakeholders, and abilities in prototyping can limit the rigor or accuracy of validation, resulting in projects that end in speculation rather than solution. 

				Though speculation is useful and frequently encouraged in schoolwork, it is important for students to first know if and when they are speculating on a solution versus objectively creating one, and second, to have some experiences in which they truly are objectively solving problems. 

				1.1. Origins, Hypothesis, and Methodology

				As practice has shifted away from manual skills and towards the digital, the diversification of the design fields has had an effect on curriculum. Students in the industrial program at the University of Cincinnati (in the college of DAAP) have trended towards engaging with materials and making less than in the past. 

				In addition, digital rendering tools have shifted the types of material engagement away from painted presentation models of the 2000s and before, and towards rough prototyping and material exploration. This transition away from painted mod-els and towards prototyping has created the opportunity to 
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				shift focus and lead to the development of the following hy-pothesis: If industrial design students are prompted to follow strict constraints in the design and prototyping of a piece of wooden furniture, they will be met with and often solve a variety of problems in a manner which comes with immediate validation.

				This paper uses a five-week-long introduction to furniture pro-ject during the students’ second year fall semester in DAAP’s five-year-long undergraduate industrial design program as a case study. This project is taught three times over the semester to three separate sections of students, many of whom have lit-tle to no prior experience in woodworking, and virtually none of whom have had training in joinery or its application. 

				Additionally, a literature review was conducted via Google Scholar and JSTOR, using various combinations of keywords: wood, woodworking, problem, solving, design, project-based, experiential, and education. Titles were evaluated from the first four pages of searches using a variety of queries in each database. Several themes arose; however, none were specific to woodworking being used as a tool to teach problem-solving in design education. 

				General themes were woodworking as a vocation, pro-ject-based learning, experience-based learning (it should be noted that experience-based learning as a term is used dif-ferently between a variety of sources), care in woodworking, tacit knowledge in design education, and hands-on learning during and post-COVID. 
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				Evidence of using woodworking and Project-based Learning (PBL) as techniques for developing problem-solving skills was discovered, however, the primary example of this does not require students designing their own work and comes from STEM education and not design. Educational models such as PBL are in the very nature of many industrial design pro-grams (Balart et al., 2024), DAAP’s included. 

				The most related article in this review is a paper written by Hanna Hofverberg and published in the International Journal of Art and Design Education in 2024. Through this article, a book titled Craftwork as Problem Solving was discovered. Though neither of these titles was used to inform the design of the project in the case study, they do help to frame this area of inquiry. 

				1.2. The Complexities of Woodworking 

				Many books on materials for designers start with wood. One of the most impactful books in this category, Materials for Design (Lefteri, 2013), credits itself with providing informa-tion on raw materials and products that can be used in. 

				The first 36 pages cover wood species; however, they lack the specifics of how any of them are worked and designed for, and have little mention of trees. This is not a critique of the book itself, but a demonstration of how complex wood is.

				The tools, techniques, and types of wood which are used vary widely depending on the project, scale (both in size and quan-tity to be produced), and the region of make. So much so that they often require entirely different classifications and ca-
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				reer paths. Luthiers are different from chair makers, who are different from boat builders, joiners, cabinet makers, carvers, carpenters, and so on. While some knowledge between each of these is transferable, the distinction goes beyond one of division of labor and is often a division of expertise. 

				While many cabinet makers in the 21st century work entirely with engineered wood products and plastic laminates, many chair makers start from a tree, or a variety of them. The chairs made by industrial designer turned Windsor chair maker, George Sawyer, in Woodbury, Vermont, often contain white pine seats, white oak spindles, arm bows, and crests, and soft maple legs (2022). Each species carefully chosen and specifi-cally worked for its mechanical and working properties.

				As it relates to design education, woodworking is comfortingly familiar, yet deceptively difficult. Most people are slightly familiar with wood. They know the basics: it comes from trees, it is cut to size and shape (most of the time) versus molded or formed, and it can be fastened or glued. 

				Yet the nature of wooden furniture is that much of what holds it together is hidden from view. The tools used to work the material require training and practice, and an understanding of grain direction, feed rates, sharpening, and the like. The directional characteristics of the material require explicit knowledge of structure and seasonal movement, but varia-bles within each piece and species of wood require experi-ence to be properly worked and designed for. This can all be challenging, time-consuming, and at times frustrating. But it is rewarding in a spectrum of manners, including gaining 
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				knowledge relevant to design that spans beyond working with wood itself (Hofverberg, 2024).

				1.3. Material Intelligence, Constraints, and Construction

				Curator, author, and historian, Glenn Adamson, argues for the importance of what he refers to as material intelligence in an ar-ticle published in Aeon Magazine in 2018, entitled Do You Know Your Stuff_ The Ethics of the Material World. He states that not more than 100 years ago most people had a deep understanding of their immediate material world. As the world has become more complex and work increasingly specialized, few people have a complete understanding of virtually anything. 

				Adamson calls for a deeper understanding of our material world through “cultivating our material intelligence” and, crit-ically, states that “knowledge of one craft or trade can inform an understanding of many others”.

				Explicit knowledge of wood types, construction methods, his-torical precedent, and joinery, in tandem with tacit knowledge gained through the act of physically working wood, having successes, and seeing consequences of mistakes, translates to a wide variety of other materials and processes. Many of these are similar and/or simpler to design for. 

				The joinery used in steel construction is often butt joints, in contrast to the myriad of variations of mortise and tenon joints in wood. And the necessity of considering shrinkage rates in injection molding relates to the necessity of consider-ing seasonal movement in wooden objects. Gaining expertise in one sheds light on others. While each material has its con-straints, they all have similarities.
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				Constraints play a key theme in Design Q&A, a short video interview of Charles Eames, produced by the Eames Office (1972). He states as follows: “Design depends largely on con-straints…the ability of the Designer to recognize as many of the constraints as possible; his willingness and enthusiasm for working within these constraints…Each problem has its own peculiar list”. As related to woodworking, it is critical that designers include structure and construction in this list.

				In Book 1 of his three-book series titled Tage Frid Teaches Woodworking (1993), the legendary designer, woodworker, and teacher Tage Frid discusses the importance of construc-tion in design. 

				He emphasizes gaining knowledge of material and technique so that one will automatically “design around the construction and not construct around the design”. 

				This ethos of designing around construction carries over to industrial design frequently, which often employs strategies such as inside-out design, in which the designers determine the form of the product around its internal workings (Kim and Lee, 2010). The strict definition of constraints in materiality, construction methods, and techniques to be used may seem limiting, or even imposing, to the beginning designer. How-ever, it is understanding and working within constraints that success occurs, and creativity truly flourishes. 

				2. Introduction to Furniture: The Hybrid Table

				To start this five-week furniture design project, students make a small end table designed specifically for this exercise 
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				(Fig. 1). Each student works on constructing their own over the course of five class periods, with demonstrations and short lectures interspersed. 

				The intent of this table is multi-faceted. First, it is used as a teaching tool to familiarize students with the function and use of machines in the woodshop, emphasizing the importance and specific role of each. They learn the basics of safe use and application of the jointer, planer, miter saw, bandsaw, ta-blesaw, drill press, Domino joiner, and slot mortiser. Second, the table is intended to teach about two of the three structural archetypes listed in the next section. Third, the project chal-lenges students to solve basic problems that inevitably arise in the crafting of a specifically designed and detailed furniture object.

				As with all woodworkers, students at times measure from the wrong end, reference the wrong face joinery, mill parts too thin, or cut parts too short. This can lead to making a repair, making a new part, or living with a visible or structural mis-take. All of these are noticed, and the act of working with real materials, real tools, and real techniques demonstrates to students that they are not addressing problems through specu-lation, but through solution.

				3. Introduction to Furniture: Defining Furniture and Three Structural Archetypes

				The hybrid table emphasizes learning by doing, and touches on the following definitions implicitly, while the remainder of the project revolves around them explicitly. 
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				Figure 1. John Dixon, Gerry Michaud, Hybrid Table. Basic table made from a single 8 foot 2x6, intended to teach about woodworking tool, techniques, and joinery, 2025. 
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				This starts with a specific definition of furniture: A plane (or series of planes) elevated off the floor via posts (or legs), to serve some sort of ergonomic need. This can include stools, chairs, tables, benches, shelves, and the like. This definition is intended to differentiate furniture from casework. Planes meeting posts versus planes meeting planes. 

				It is further refined by three structural archetypes used wide-ly in the construction of solid wood furniture. In John Alex-ander’s (later Jenny Alexander) book Make a Chair from a Tree (1978), a distinction is made between post and rung, and post and slab chairs. 

				Post and rung, a relatively common phrase and subject of the book, is used to describe chairs whose posts are joined via a series of rungs with seats made often from fibrous woven material. Post and slab, on the other hand, is not a phrase seen very frequently, but is quite useful. In this construction method, the posts join directly into the underside of the seat, as seen in Windsor and Welsh stick chairs.

				The third and final archetype, post and beam, is borrowed from architecture in terminology but is so ubiquitous fur-niture that it tends to go unnoticed. This archetype is used widely in the construction of buildings and is used in much of the furniture from the Arts and Crafts movement, King Louis Chairs, and Shaker tables, for example. 

				It employs a beam or beams spanning from the top of one post to the next. In the case of furniture, this beam (often referred to as an apron) affords the use of relatively large 
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				joinery, allowing pieces to be constructed with a somewhat minimal undercarriage. 

				The specific definition of furniture, coupled with the three different structural archetypes, serves as a lattice from which to construct the basis of this project, and to limit the total scope of the problems students may encounter along their journey within it. Chairs, stools, and benches are used to illustrate all the examples, as there are so many beautifully designed prece-dents. But, given the level of students’ experience and the limits of time, they are kept from designing furniture with backrests.

				For post and rung, conversation revolves around images of a Shaker ladderback chair, Paul Loebach’s Great Camp Chair (2010) (Fig. 2), and a physical J39 chair by Borge Mogensen (1947). For Post and slab, images of George Nakashima’s Conoid Bench (1960), Folk Pálsson’s J77 Chair (1963), and two replicas of George Sawyer Windsor chairs made by the author (Fig. 3) are discussed. Lastly, for post and beam, discussion includes images of several chairs from Stickley and Frank Lloyd Wright, the Branca Chair designed by Sam Hecht and Kim Colin (2010), and physical examples of several chairs and benches this paper’s author has designed (Fig. 4). 

				The second of five weeks finishes with students going to Ikea (albeit Ikea frequently uses hardware in lieu of mortise and tenon) so that they can discover examples of each of the three archetypes, take measurements, note joinery, get inspired, and begin to hone their eye for pattern recognition in prepa-ration for a very fast design phase.
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				4. Introduction to Furniture: Design Phase

				Students pick the object they plan on designing immediately. This is often determined by what their housing lacks, and the size of their living space and/or vehicle. In sketch phase one, they are required to iterate on their chosen object through the lens of all three archetypes to gain understanding of each, see which yields the best results, and determine which resonates the most with each student. Some become excited about the prospect of turning on the lathe. Some, excited about free-form shapes. Some, excited about weaving a seat in post and rung, and so on. 
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				Figure 2. Paul Loebach, Great Camp, CNC’ed, post and rung chair “draws inspiration from… rustic furniture produced in upstate New York”, 2010. (Photograph by Jeremy Frechette).

			

		

		
			
				Figure 3. John Dixon, Post and slab, comb back rocking chair designed by Dave Sawyer and made by John Dixon in a class taught by George Sawyer, 2025.
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				Figure 4. John Dixon, Stoner Chair, one of six post and beam chairs made from ash and plastic laminate used in class to discuss construction.
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				This phase is one day of class, and the second phase of sketching covers one more. By the end of the second day of the design phase, small group critiques amongst peers, and desk critiques from faculty, students are ready to finalize scale, form, detail, and joinery in Computer Aided Drafting (CAD) (This class uses Fusion 360). 

				By the end of the fourth day of the design phase, students have finalized CAD, printed full-scale construction drawings, calcu-lated the amount of lumber they need to purchase, and bought an appropriate amount of native lumber of their choice.

				5. Introduction to Furniture: Construction Phase

				Students are reminded that this is their first woodworking project and a prototype. A high level of craft is expected, fac-ulty and staff will help them achieve it, but mistakes will be made. They are encouraged not to fret and to seek assistance when it is needed. It is commonly said that the measure of a good craftsperson is their ability to hide their mistakes.

				They make paper patterns for each of their parts to aid in determining where each will come from in their stack of odd-sized lumber, and are encouraged to mill their lumber and prepare joinery as independently as they can. With fresh experience from the hybrid table, students tend to make fewer errors milling, but an increased variability in parts leads to an increased occurrence of errors in crosscutting. (An example is illustrated in the following section.) Faculty is aided with after-hours help from woodshop staff during the two-week construction process, and the students all tend to complete the prototypes of their own designs on time.
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				The level of ambition, quality of design, and fidelity of craft in each project varies, but the students tend to seem equally proud. The project ends with a critique focused less on design and craft, and more on challenges faced and overcome. While the critique is a hard deadline, it is also an opportunity for students to learn from one another.

				6. Introduction to Furniture: Problem-Solving Case Studies – Results

				The translation from understanding to designing to final exe-cution poses challenges for all who make. Following are three short examples of specific problems individual students faced within their projects, and the rapid solutions they devised.

				Crosscut too early_ His table design was quite unique. Slight. Almost impossibly so. I caught him after he had roughed parts out on the bandsaw and was preparing for the jointer, but there was one issue. There was one, ¾” x ¾” x 4” part repeated four times in the piece, that had already been cut to length. He noticed the issue right as I was reaching to pick one up. It was much too small to be run through the jointer or planer. He was out of 4/4 lumber and had already resawed and laminated the 8/4 for his top. Without pause, he adjusted the depth of his ta-ble, ripped a piece off the top that was long enough to contain all four, and headed to the jointer (Fig. 5).

				Square aprons to round legs_ Her design had slipped through the cracks. The bench was quite clever; however, I had not mentioned how difficult mating square aprons to round legs can be. The options for it are endless, but none are easy. I voiced my concern, told her the options, and that maybe she could alter her design on the fly. 
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				I didn’t see her again until she had completed the joints! Tak-ing reference from some of the details seen on occasion with round stretchers going into round legs, she decided to high-light the out-of-tangent condition the square apron had to the round leg by rounding the shoulder over. A smart, easy, and spectacular-looking solution (Fig. 6). 
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				Figure 5. Wilson Young, Cherry post and beam table made during the Introduction to Furniture Project in the industrial design program in DAAP.
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				The capacity of tools is only limited by experience_ He had remembered the quick discussion on edge treatments and had incorporated one into his design. His post and slab record player table required a thick top for its joinery, but the heavy and acute chamfer he added to the underside created the illusion of lightness. I asked how he planned on making this detail, which was far larger than our router tooling afforded, and his idea was perfectly in sync with mine! 
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				Figure 6. Lauren Brunswick, Post and Beam bench made from soft maple during the Introduction to Furni-ture project in Industrial Design at the University of Cincinnati.
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				Figure 7. Author helping student cut a large acute chamfer on the underside of his record player table’s oval top.
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				After a few adjustments to the bandsaw guides, modifications to an existing jig, and a chat with woodshop staff to make sure they felt it was safe, I began to feed his tabletop through. I try to refrain from actually doing any of the steps for students, but the time he had already invested in the tabletop made him nervous to do this step on his own. So, he decided to help bal-ance the unwieldy part while I did the steering (Fig. 7).

				7. Discussion

				The five-week project navigates through the four abilities outlined in Kolb’s learning cycle (1984) as illustrated in the figure (Fig. 8). These four abilities are not evenly distributed across the project’s timeline, as gaining concrete experience and active experimentation require the most time in this context due to the students’ lack of familiarity with the subject matter.

				While the problems being addressed in the Introduction to furniture project may seem trivial in the broader design zeitgeist, their objective nature, solvable via centuries of woodworking knowledge, creates a scenario in which they can be and usually are definitively solved. 
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				Figure 8. Graphic showing how the introduction to furniture project moves through the stages Kolb’s expe-riential learning cycle.
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				As such, the success of students in the project proves the hypothesis. Every single student faces unique challenges and problems, and the successful creation of a prototype or production sample validates their solutions (Fig. 9).

				7.1. Limitations

				Directly connecting student success in this project to success in future projects is difficult. While each student faces problems during their project and demonstrates abilities to solve those problems via completing it, the translation of these experiences to outcomes in future projects is challenging to measure and will take time to observe. The program at DAAP is five years long, and a proper evaluation of this hypothesis will take sever-
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				Figure 9. Image of some of the final results from the third round of the introduction to furniture project, fall of 2025.
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				al cohorts of students running all the way through graduation at the very least. This is an opportunity for further study and is critical in the refinement of the school’s broader curriculum.

				Second, the project in its current form requires access to ma-chinery. While the use of this woodworking equipment in DAAP is central to many projects across many programs, it is understood that not all schools have access to or will ever have access to it. This is a limitation faced not just by schools, but by aspiring woodworkers and makers the world over. In response to this limitation, a wide body of knowledge exists and contin-ues to evolve around working wood with limited resources. 

				Christopher Schwarz’s Make a Chair from Bulls%$t (2025) is a small textbook on how to make a stick chair from materials found at hardware stores using very simple hand tools (Fig. 10). With some modification to course content, a project could be developed with very similar learning outcomes but much lower investment in tools and space.

				Lastly, this project requires teachers and support staff with specific expertise. Proper woodworking is not widely seen as a core skill in industrial design, and as such, schools may not have faculty capable of teaching a project of this nature… particularly in the very short timeframe. 

				Beyond ability within woodworking, personnel to teach this project effectively should possess deep Pedagogical Content Knowledge so that the learnings of the project can be related back to industrial design more broadly (De Miranda et al., 2009). As such, an instructor whose specialty is entirely in woodworking may be insufficient.
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				7.2. As Students Progress

				As students progress through their time in school, the prob-lems faced often become more challenging and more abstract. As such, their access and ability to verify and validate their solutions to problems they face and address becomes increas-ingly distant. 
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				Figure 10. Chris Schwarz, Lost Art Press, illustration from Build a Chair From Bulls%$t, demonstrating drilling stick chair spindles holes by hand using a spade bit.
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				The experience of working with wood is unique. Designing for it is challenging. Under proper constraints and teaching, students can engage in woodworking in a manner that does not simulate industry but mirrors it. They can work with the real material, design for real use cases, utilize the same join-ery, and be faced with the same problems. In very little time, these problems can often be solved, validated, and utilized to inform both the design at hand and future designs, no matter the material and processes.
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				Abstract

				This contribution is part of the author’s doctoral research, which investigates the so-cio-cultural value of the upholstered product Made in Italy (MII), considering it not only as a utilitarian good but as a cultural artifact capable of incorporating and generating shared meanings. Through a qualitative analysis of icons of Italian upholstered design, including Le Bambole and Camaleonda, considered representative for their ability to maintain aes-thetic, design, and symbolic relevance over time, the paper offers a critical reflection on the role of form and materiality as vehicles of value in contemporary design. It suggests that the re-semantization of design must proceed through an approach that acknowledg-es the centrality of culture, social values, memory, and the connection with place. From this perspective, MII is not merely a productive model but a strategy of signification ca-pable of counteracting commodification through objects that endure both materially and culturally. The theoretical framework intertwines material culture, design semiotics, and reflections on the role of design as a meaning-making practice. In particular, the paper ex-amines how these iconic products have been able to transcend mere utilitarian function, becoming instruments of narration, expressions of identity, memory, and social belonging, thereby providing a solid foundation for reflections useful to contemporary sustainable and meaningful design.
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				1. Introduction: The Contemporary De-Semantization of Products

				In the contemporary context of industrial production, a pro-gressive process of homogenization of artifacts can be ob-served. A visit to a household appliance store or a furniture fair conveys the impression of a growing similarity among products belonging to the same object category: visually and functionally alike, shaped according to logics of standardiza-tion, productive efficiency, and serial reproducibility. 

				This phenomenon is symptomatic of a profound transforma-tion in the relationship between objects and meanings, a pro-cess of commodification typical of advanced capitalism, that has led to a de-semantization (Marrone, 2002) in which arti-facts become commodities devoid of identity and narrative, recognized solely on the basis of functional or price criteria.

				1.1. The Challenge of Differentiation and the Ambivalent Role of Design 

				In the globalized world, product recognizability, linked to commercial competition, becomes a difficult endeavor, and differentiation occurs within narrow boundaries dictated by market conventions, production constraints, and dominant aesthetic trends. Investment in innovation (Rampino, 2012) or in semantic diversity is perceived more as a risk than as a val-ue (Verganti, 2009), flattening the offerings and leading to a substantial indistinction that undermines the ability of objects to produce value and meaning. 

				Objects no longer possess any sign function, as recalled by Baudrillard (1972), of social differentiation; rather, they re-
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				main inert within the swirling dynamics dictated by use-val-ue, as Marx understood it. They are cold commodities with mute surfaces.

				As the technical-functional complexity of products increases, the required investments in research, development, and pro-cess and product technologies grow accordingly. Financial commitment becomes a critical factor, as the sustainability and survival of the enterprise are closely tied to the commer-cial success of the product. 

				Within this scenario, design assumes a dual role: on the one hand, it represents an instrument of strategic differentiation; on the other, it becomes a means of conforming to dominant market trends (Trabucco, 2015). 

				Thus, the globalized market behaves like a “planetary blend-er” (Trabucco, 2015) that, by mixing offerings, produces an identity flattening of products, competitive mainly in terms of economic value (Porter, 1985).

				In certain cases, companies with a strong innovative vocation identify design as a central element in defining corporate culture and in creating distinctive strategic value to commu-nicate themselves to the market (Verganti, 2008; 2009). Con-sider companies such as Olivetti, Apple, or Alessi, which have elevated design to a structural component of their success and long-term recognizability. 

				More frequently, however, design is used to renew mature products. Acting primarily on formal and linguistic aspects, it tends to generate a “background noise” (Eco, 1968) character-ized by strategies of formal cosmetics, which operate exclu-sively on the surface, or of communication, without altering 
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				the deeper essence of products and production, which con-verge toward consolidated archetypes. 

				This characterizes design as a mere exercise in style that ne-glects the cultural dimension, particularly in sectors of rela-tively limited technological complexity, where product evo-lution occurs at slower rates and typological differentiations offer limited competitive margins. emblematic examples are found in the production of furniture and furnishings, lighting, and other traditional fields of application in which design has written much of its history.

				1.2. The Lasting and Symbolic Value of Furniture Products

				Traditionally, furniture products have been configured as du-rable goods, whose value is linked not only to their relatively high cost but also to expectations of prolonged use and their ability to accompany the rhythms and rituals of daily life (Di Roma, 2020). 

				These objects play a significant role in constructing the inti-mate and affective space of domesticity, contributing to the definition of a personal material and symbolic environment: they become witnesses of everyday life. 

				Unlike goods with high functional obsolescence (household appliances, digital devices), furniture products may be the object of strong emotional and symbolic investment, retain-ing value beyond technical efficiency or their state of preser-vation. 

				An armchair, for instance, can become an object of affection, establishing a long-lasting bond resistant even to physical wear or changes in taste. It is within this relationship between object 
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				and user, between form and memory, between use and narra-tion (Marrone, 2002), that the possibility arises of restoring value to production, escaping the pure mercantile logic. 

				Notable examples include furniture products that have be-come iconic in design history, such as Thonet chairs or the Le Bambole series, which have endured over time by maintaining a stable presence in the market through re-editions and rein-terpretations.

				The furniture sector has historically played a central role in the development of Italian design, emerging as one of the primary fields through which an international reputation for aesthetic excellence, typological innovation, and manufac-turing quality has been consolidated (Rullani, 2004; Benini, 2010; 2019). 

				In particular, the upholstered furniture sector stands out for its strategic importance, as it expresses a know-how rooted in the territory while also being strongly oriented toward technical and linguistic innovation. However, the growing competitive pressure of the globalized economic market has progressively reduced the space for design experimentation, contributing, in this case as well, to the de-semantization of products. 

				This dynamic has weakened design’s ability to generate meaning and narrative through objects, distancing it from the cultural and social role it historically played in the affirma-tion of Made in Italy (MII). 
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				1.3. A Critical-Qualitative Research Methodology

				Within this perspective, the paper, part of the author’s ongo-ing doctoral study,1 critically reflects, starting from the most emblematic iconic upholstered cases, on the significant val-ue-related aspects of contemporary design, addressing the gap left by current approaches that fail to prioritize socio-cultural value, suggesting that the re-semantization of design must pro-ceed through an approach that acknowledges the centrality of culture, meanings, memory, and the bond with territory. 

				From a methodological point of view, an explicitly criti-cal-qualitative and interpretive approach, focused on the de-construction of iconic products as cultural artifacts, is adopted.

				The three case studies (Le Bambole, Camaleonda, and Maralunga) were selected based on criteria of typological relevance (upholstered furniture, central to MII design history) and iconicity/market resilience. 

				The latter is interpreted through their commercial persis-tence and the capacity to generate successful re-editions, confirming their enduring symbolic value beyond the logic of obsolescence. 

				The analysis is guided by a historical-comparative and semiotic lens, drawing on archival study (historical doc-

				
					1	Project financed by the European Union - NextGenerationEU – Piano Nazionale di Ripresa e Resilienza (PNRR) - Mission 4 Component 2 Investment 1.3 - Notice No. 341 of 03/15/2022 from the Ministry of University and Research. Protocol of the application PE00000004, decree granting the loan no. 1551 of 11/10/2022, CUP D93C22000920001, Made in Italy Circular and Sustainable MICS. SPOKE 7 “New and consumer-driven business models for resilient and circular SCs” P.3 Research project “Cultural value chains: From local traditional production districts to a new country of origin effect” (coordinator Prof. Annalisa Di Roma) Wp1_ Sofa supply chain. Sustainable innovation (re-search group: Annalisa Di Roma, Piera Losciale, Anna Christiana Maiorano, Alessandra Scarcelli).
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				umentation, company catalogs, critical texts, etc.), visual semiotics (advertising campaigns, formal evolution, etc.), and interpretive comparison to decode the complex relation-ships between form, function, and socio-cultural value over time. 

				Specifically, the qualitative analysis impacts the re-semanti-zation of products by highlighting the deep cultural and nar-rative elements that, if recovered in the design process, can counteract their commodification and de-semantization. 

				This methodology, based on the study of the product as a cultural text, provides a necessary analytical basis for the de-velopment of a design approach that transcends the limits of purely technical-functional innovation, the object of doctoral research.

				2. The Italian Upholstered Product: A Non-Valuable Good

				Historically, the upholstered product has represented a prod-uct-system embodying a good characterized by a relatively long average lifespan. 

				Indeed, when compared with the characteristics of the com-modity-product, upholstered furniture belonged, at least until a certain period, to that category of goods, such as automo-tive, marked by slow replacement (Cooper, 2005). These prod-ucts were initially conceived not for rapid consumption and cyclical substitution, but rather to accompany the user over time, responding to logics of investment, residential stability, and the construction of an identity-bearing domestic environ-ment (Attfield, 2000). 
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				In this sense, upholstered furniture assumed, throughout the twentieth century, a central role in the symbolic and function-al organization of domestic space, positioning itself as the fulcrum of family life, a place of gathering, rest, and dialogue (Spigel, 1992).

				This dimension of use and affection intertwines, particularly in the Italian context, with a specific and enduring cultural configuration of dwelling: that of the salotto as a space of representation. 

				Unlike the convivial and democratic living room, which spread earlier in other European countries, Italian homes were histor-ically marked by the presence of the so-called stanza chiusa (“closed room”), reserved for guests or formal occasions.

				The salotto was born in the 19th century as an imitation of the aristocratic salon and was interiorized, during the 20th cen-tury, by the urban petite and middle bourgeoisie as a symbol of social respectability, status, and decorum (Casciato, 1988; Salvati, 1993). 

				Even with post-war housing modernization, the salotto per-sisted in new apartments as a remnant of the superfluous: a space that, while accommodating functional furniture and household appliances alongside upholstered furniture, re-tained a formal character through which the family projected itself outward. 

				Only belatedly, compared with other European contexts, did the Italian home progressively adopt the model of the open, multifunctional living room, tied to everyday sociability (Sal-vati, 1996; Duva, 1991; Hausen, 1993). 
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				Here, the role of commercial television contributed to trans-forming the space from a static setting into the center of ac-tive domestic life, marking a transition in design models and consumption preferences. 

				The presence of upholstered furniture in the most “visible” area of the home entailed particular attention to its aesthetic and communicative quality, reinforcing its role as a marker of social status: the choice of a specific type of sofa, in terms of languege, shape, color, material, and brand, responded not only to functional criteria but also to symbolic logics (Cascia-to, 1988; Salvati, 1996; Douglas & Isherwood, 1979). 

				It is therefore unsurprising that upholstered furniture became part of the material and immaterial heritage of the family: it was common for armchairs and sofas to be preserved for decades, reused, restored, and passed down through gener-ations, turning into silent containers of memory (Attfield, 2000; Miller, 2008; 2014). They embody what Daniel Mill-er defines as the objectification of relationships: artifacts through which social relations are structured, expressed, and sustained over time.

				This symbolic attestation of upholstered furniture progres-sively transformed, particularly following the industrial ex-pansion of the sector, into a contemporary paradox: the idea that upholstered furniture may now be configured as a good that is easily accessible, replaceable, and consequently no lon-ger bearer of socio-cultural value (Attfield, 2000). 

				The relational dimension that once tied it to dwelling prac-tices has today been compromised, reducing it to a serial and 
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				anonymous object, a bastion of an economy of replacement rather than preservation (Cooper, 2005; Chapman, 2005; Cherrier & Farrelly, 2025; Alzaydi, 2024; Jacobs, 2023), dom-inated by logics of speed, availability, and immediate gratifi-cation (Bauman, 2002; Ceschin & Gaziulusoy, 2016).

				This transformation is linked to a multiplicity of dynamics. The rapid and relatively simple development of the Italian upholstered furniture manufacturing sector was made pos-sible by low production entry thresholds and the availability of skilled labor (already active in leading firms or in subcon-tracting and supply chains), particularly in well-known dis-tricts such as the Murgian one. 

				Beginning in the 1980s, with market internationalization and the partial delocalization of production phases, the sector underwent profound change: logics of scale and price began to prevail over those connected to artisanal quality, distinctive de-sign, and the valorization of local know-how (Deserti, 2009). 

				This evolution had evident repercussions both economical-ly and aesthetically/productively. On the one hand, market overcrowding led to saturation of supply and a progressive lowering of the final product’s cost. On the other, there was increasing standardization of formal languages and a general qualitative flattening, also due to the use of less valuable raw materials and low-cost foreign labor. 

				Particularly in district configurations where productive spe-cialization was originally fundamental to the rapid expansion 
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				of the upholstered sector, a growing dependency emerged on competitive dynamics based on cost reduction (Trigilia, 2005), rendering the production system vulnerable to changes in the global market (Micelli, 2011). 

				With the rise of large-scale retail and, more recently, digital marketplaces, pressure on producers has increased, imposing ever-shorter design and production cycles. 

				This race to the bottom has had significant consequences on design: upholstered furniture progressively lost the cultural density that once legitimized its value and longevity, becom-ing gradually unmoored from a recognizable territorial and design identity.

				Thus, design innovation has become increasingly discouraged even in the case of upholstered products; few stylistic arche-types dominate corporate collections, and sofas and arm-chairs end up resembling one another in language and perfor-mance requirements. 

				An evolutionary dynamic of convergence emerges, where the archetype becomes an abstract trend, a volatile idea of con-temporaneity and desirability, followed by companies pro-ducing artifacts already destined to be surpassed. 

				A crisis of identity strikes upholstered furniture (Bruno et al., 2025; D’Elia et al., 2025), by nature designed to be lived in, crossed by the body, experienced in daily life, transforming it into a cold artifact emptied of its cultural thickness (Marrone, 2002; Jensen et al., 2021; Ertz et al., 2019) (Fig. 1).
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				In the case of Made in Italy upholstered products, this is par-ticularly paradoxical: it is a sector that has built its excellence on the ability to confer meanings, to generate added value through a refined culture of design and materiality. 

				The MII upholstered product was not born as a commodity but as a cultural artifact (Fortis, 1998; 2005; Benini, 2019; Belfanti, 2019; Vacca & Bertola, 2020;): it tells the story of its place of origin, the history of those who made it, and the time embodied in its materials (Temperini et al., 2016; Bettiol et al., 2022; Micelli, 2016; Rullani, 2019). 

				It is the outcome of a “cultural value chain” (Di Roma et al., in press; Losciale et al., in press; Losciale et al., 2025; Losciale, 2024) in which local knowledge, material culture, and col-lective imagination intertwine in a union of immaterial and material that distinguishes Made in Italy products globally in terms of meaning, experience, aesthetics, sharing, and partic-ipation.
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				Figure 1. Piera Losciale (re-edited by), contemporary upholstered products, 2025 (Made in Italy compa-nies). 
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				However, while upholstered products strongly connote these cultural values of MII from an economic and managerial perspective, closely tied to corporate and historical values, the research identifies in these products an effective field for studying the construction of their added values and what has rendered them enduring icons. 

				The Made in Italy upholstered product suggests a new design paradigm that begins with the values consolidated in a series of recognized and recognizable products within MII, in rela-tion to current trends in use and consumption and to produc-tion systems themselves. 

				The challenge for design is no longer solely to innovate forms and functions, but to restore relational and social value to products and recover the profound meaning of design: to shape objects that speak and endure (Cherrier & Türe, 2020). If the crisis of upholstered furniture is a crisis of meaning, its regeneration must pass through a rethinking of the design practices that define it. Recovering the product’s ability to say something means reintroducing into design cultural, social, and experiential values that extend its life. 

				3. The Critical and Semiotic Analysis of Made in Italy Iconic Cases: Results

				Within the Italian historical and cultural context that shaped twentieth-century Italy, several iconic upholstered products reflected the social, political, and cultural dynamics of their time. Their significance does not lie solely in aesthetic-formal dimensions or technical experimentation, but rather in their ability to translate shared and recognizable systems of values into a design language. 
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				From this perspective, such products can be interpreted as cultural artifacts capable of mediating between the evolution of society and domestic practices, embodying a semantic du-rability that transcends mere functional use.

				Mario Bellini’s Le Bambole series (1972) stands as a manifesto of a new aesthetic and social sensibility, situated at the cross-roads of formal experimentation and cultural transforma-tion. Its informal appearance, seemingly devoid of internal structure, yet in fact the result of highly sophisticated poly-urethane foam engineering for the time, broke with the rigid compositional codes of the bourgeois living room, inaugurat-ing a new way of inhabiting domestic furniture.

				In this sense, the sofa, no longer a static object, becomes a device for bodily experience and fluid sociability, opening space to free use and direct engagement with material. 

				Oliviero Toscani’s now-iconic advertising campaign, deliber-ately provocative, amplified this rupture: semi-nude female bodies, sprawled across the upholstered pieces, were not a mere aesthetic expedient, but a critical act redefining the product as a site of emancipation and liberation from tradi-tional roles. 

				A value that transcends the notion of comfort, positioning the object as one through which users could recognize themselves in ideals of individual freedom and social transformation. 

				A true cultural sign, it interpreted the tensions of the 1970s yet continues to be reissued fifty years later, evidence of the enduring resonance of its symbolic heritage (Fig. 2, Fig. 3).
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				In an era when the home increasingly became a refuge, a private space for experimentation, Camaleonda (1970), B&B Italia offered a device for reinventing domestic space, where the user became co-designer of their own environment. 

				Among the first modular structures to emerge in the 1970s, enabled by its sophisticated system of straps and hooks, Camaleonda introduced radical flexibility that broke with the notion of the sofa as a static, unchangeable object, embodying well ahead of its time, contemporary demands 
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				Figure 2. Piera Losciale, Le Bambole, catalog advertising C&B by Oliviero Toscani (1972) and Wallpaper China (2022), 2025 (B&B Italia, Wallpaper).
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				for adaptability, personalization, and sustainability. It thus became a genuine relational mediator, testifying to the search for domestic freedom, anti-formalism, and the will to subvert convention. 

				As such, it can be read as a cultural artifact embodying values of openness and freedom: an opportunity to express an iden-
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				Figure 3. Piera Losciale (re-edited by), Le Bambole, original drawings from Mario Bellini’s re-edition and contemporary setting, 2022 (B&B Italia Views, Issue #01, B&B Italia).
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				tity in constant flux, in dialogue with rapid social transfor-mations and everyday practices. Still in production today by the same company, Camaleonda is reissued without nostalgia: retaining all original modules and its system of hooks and ca-bles, yet introducing more sustainable materials, varied-den-sity cushioning, and dismantlable structures. 

				It has gained significant presence in the contemporary social scene as one of the most photographed and desired sneak piec-es, embraced by influencers, designers, and fashion brands alike as a transgenerational symbol of desire (Fig. 4, Fig. 5).

			

		

		
			
				Figure 4. Piera Losciale (re-edited by), Camaleonda, original advertisement from 1971, 2025 (Domus, n. 505).
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				Complementary is the trajectory of Vico Magistretti’s Mara-lunga (1973) (Fig. 6, Fig. 7), which manifests in its ability to make visible the relationship between the individual and do-mestic space through an artifact that sustains a living experi-ence attentive to comfort and quality of life. 

				Its genesis, famously recounted by Magistretti with irony, was tied to the fortuitous discovery of its reclining backrest, ena-bled by a chain mechanism. 

				This configuration, combined with careful attention to pro-portion, detail, and the softness of upholstery and materials, reflects a culture of accessible yet refined comfort, rooted in a bourgeois Italy that was at the time redefining the balance between functionality, elegance, and well-being. 

				Its recognizable silhouette, compact and reassuring, and functional flexibility made it a tool of domestic self-expres-sion, accompanying generations of users as a stable presence in both domestic and collective imaginaries.

			

		

		
			[image: ]
		

		
			[image: ]
		

		
			
				Figure 5. Savage x Fenty, Cama-leonda, launch of the third edition of the show, 2021 (ElleDecor).

			

		

		
			
				Figure 6. Piera Losciale (re-edited by), Maralunga, Cassina origi-nal adverstising, 2025 (Vico Magistretti archive).
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				Figure. 7: Cassina, Maralunga, advertising in a contemporary setting, 2023 (Cassina Living Collection 2023).

			

		

		
			
				4. Timeless Value and the Path to Re-Semantization: 

				DiscussionAmong the most emblematic, though by no means the only ones, these products testify that durability does not derive solely from formal or constructive qualities, but from their capacity to embody the values, tensions, and aspirations of the societies that generated and inhabited them. 

				This critical evidence highlights a systemic gap in contempo-rary design, where the focus on transient functionalism has led to a depletion of meaning. Consequently, the success of these icons underscores the necessity of moving the design focus from a purely technical response towards a culturally-driven strategy that prioritizes the creation of robust socio-cultural meaning over simple novelty.
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				Specifically, the analysis of Le Bambole, Camaleonda, and Maralunga demonstrates that the re-semantization of design is an achievable and observable process. By identify-ing the narrative threads and symbolic ruptures embedded in these artifacts (e.g., freedom, adaptability, embodied ex-perience), the study provides the analytical foundation for an approach centered on recovering deep cultural value. 

				This mechanism of re-semantization is what allows these objects to maintain their relevance and commercial resilience across decades, transforming them from mere commodities into cultural assets. In this sense, Made in Italy icons are not mere survivors of time; rather, they represent living archives of cultural memory, offering design a path to resemanticize the present, one rooted in culture, memory, and the project’s ability to generate value and meaning (Losciale, 2025).

				5. Conclusion

				Building on a theoretical overview regarding the de-semanti-cization of contemporary industrial products, the paper of-fers a critical reflection on the role of form and materiality as carriers of value in contemporary design, suggesting that the re-semanticization of projects requires a design approach that recognizes the centrality of culture, memory, and connection to place. From this perspective, Made in Italy upholstery is not merely a production model, but a strategy of signification capable of countering commodification through objects that endure both materially and culturally (Micelli, 2016; Rullani, 2004).
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				The study of these cases, from Le Bambole to Camaleonda and Maralunga, serves as a preparatory phase for the devel-opment of a design framework, the subject of the author’s doctoral research, aimed at understanding how cultural, sym-bolic, and relational values contribute to the construction of perceived product durability. 

				By intertwining material culture (Miller, 2008), design semi-otics (Eco, 1968), and reflections on the role of design as a practice of meaning (Verganti, 2009), the paper emphasizes how these iconic products have transcended mere functional use, becoming instruments of narrative, identity, memory, and social belonging, and illustrates how such examples pro-vide valuable insights for contemporary sustainable design thinking.

				Ultimately, this evidence underscores a necessary shift to-wards holistic and inclusive sustainability (D’Ascensi et al., 2024; Lotti et al., 2022) where the intentional creation of en-during socio-cultural value becomes the most effective design antidote to planned obsolescence and mass consumption.

			

		

	
		
			
				PAD Pages on Arts and Design #29

			

		

		
			[image: ]
		

		
			[image: ]
		

		
			
				086

			

		

		
			
				PAD Pages on Arts and Design #29

			

		

		
			[image: ]
		

		
			[image: ]
		

		
			
				Design as Cultural Practice by P. Losciale

			

		

		
			
				References

				Alzaydi, A. (2024). Balancing creativity and longevity: The ambiguous role of obsoles-cence in product design. Journal of Cleaner Production, 445, 141239. https://doi.org/10.1016/j.jclepro.2024.141239

				Attfield, J. (2000). Wild things: The material culture of everyday life. Berg Publishers.

				Baudrillard, J. (1972). Il sistema oggetti. Bompiani.

				Bauman, Z. (2002). Modernità liquida. Editori Laterza.

				Belfanti, C. M. (2019). Storia culturale del Made in Italy. Il Mulino.

				Benini, R. (2010). Saper fare: il modello artigiano e le radici dello stile italiano. Donzelli Editore.

				Benini, R. (2019). Lo stile italiano. Storia, economia e cultura del Made in Italy. Donzelli Editore.

				Bettiol, M., Chiarvesio, M., Di Maria, E., & Micelli, S. (2022). La trasformazione dei distretti industriali tra catene globali del valore e digitalizzazione. Economia e Società Regionale, (3), 155-182.

				Bruno, D., Ferrara, M., D’Alessandro, F., & Mandelli, A. (2022). The Role of Design in the CE Transition of the Fumiture Industry - The Case of the Italian Company Cassina. Sustainabil-ity, 14(15), 1–20. https://www.google.com/search?q=https://doi.org/10.3390/su14159570

				Casciato, M. (1988). L’abitazione e gli spazi domestici. In P. Melograni (Ed.), La famiglia italiana dall’Ottocento a oggi (pp. 525–587). Laterza.

				Ceschin, F., & Gaziulusoy, I. (2016). Evolution of design for sustainability: From prod-uct design to design for system innovations and transitions. Design Studies, 47, 118–163. https://doi.org/10.1016/j.destud.2016.09.002

				Chapman, J. (2005). Emotionally Durable Design: Objects, Experiences, and Empathy. Earthscan.

				Cherrier, H., & Farrelly, F. (2025). Synchronic object relating, product attachment, and a design toolkit to extend product longevity. Journal of Cleaner Production, 492, 144826. https://doi.org/10.1016/j.jclepro.2025.144826

				Cherrier, H., & Türe, M. (2020). Value dynamics in ordinary object disposal. Journal of Business Research, 116, 221–228. https://doi.org/10.1016/j.jbusres.2020.05.022

				Cooper, T. (2005). Slower consumption: Reflections on product life spans and the “throwaway society.” Journal of Industrial Ecology, 9(1–2), 51–61. https://doi.org/10.1162/1088198054084671

				D’Ascenzi, E., Fiesoli, I., & Lotti, G. (2024). Transformative Storytelling Design: From Indisciplinarity to Empathy. In A. Bujdosó, R. Borda, R. Szerencsés (Eds.), P/references of Design - Cumulus Conference Proceedings Budapest 2024 (Vol. 1, pp. 497-508). Cumulus Association, Moholy-Nagy Művészeti Egyetem (MOME).

				D’Elia, L., Imbesi, L., Lucibello, S., Malakuczi, V., & Rotondi, C. (2025). Design per il Made in Italy sostenibile: tecnologie, processi e strumenti per la produzione circolare nell’ecosistema manifatturiero italiano. In A. A. Bosco, L. Calogero, L. Casarotto, S. Marcadent (Eds.), Atti della Conferenza SID 2024: Design e ricerca: Fonti e Risorse. Società Italiana di Design.

			

		

	
		
			
				PAD Pages on Arts and Design #29

			

		

		
			[image: ]
		

		
			[image: ]
		

		
			
				087

			

		

		
			
				PAD Pages on Arts and Design #29

			

		

		
			[image: ]
		

		
			[image: ]
		

		
			
				Design as Cultural Practice by P. Losciale

			

		

		
			
				Deserti, A. (2009). The strategic role of design: The Italian case. Strategic Design Research Journal, 2(2), 64–68.  https://revistas.unisinos.br/index.php/sdrj/article/view/5162 

				Di Roma, A. (2020). Il senso delle cose. Design, nutrimento e codici culturali. LetteraVenti-due Edizioni.

				Douglas, B., & Isherwood, T. (1979). The World of Goods, towards an Anthropology of Con-sumption. Lane.

				Duva, A. (1991, March 13). Matera, salotti in cerca. Il Sole-24 Ore, 3.

				Eco, U. (1968). La struttura assente. Bompiani.

				Ertz, M., Leblanc-Proulx, S., Sarigöllü, E., & Morin, V. (2019). Made to break? A taxono-my of business models on product lifetime extension. Journal of Cleaner Production, 234, 867–880. https://doi.org/10.1016/j.jclepro.2019.06.264

				Fortis, M. (2005). Le due sfide del Made in Italy: Globalizzazione e innovazione. Profili di analisi della seconda conferenza nazionale sul commercio con l’estero. Il Mulino.

				Hausen, K. (1993). Il soggiorno. In H. G. Haupt (Ed.), Luoghi quotidiani nella storia d’Eu-ropa (pp. 21-45). Laterza. 

				Jacobs, K. (2023). Driven by personal or environmental gains? Investigating consumer mo-tives behind purchasing long-lasting products. Journal of Cleaner Production, 383, 135505.https://doi.org/10.1016/j.jclepro.2022.135505

				Jensen, P. B., Laursen, L. N., & Haase, L. M. (2021). Barriers to product longevity: A review of business, product development and user perspectives. Journal of Cleaner Produc-tion, 313, 127951. https://doi.org/10.1016/j.jclepro.2021.127951

				Losciale, P. (2024). Culture, meaning, value and sustainability: a terminological analysis. In Proceedings of the 4rd International Conference on Environmental Design. MDA. 9-11 May 2024, Ginosa, Italy.

				Losciale, P., Di Roma, A., Scarcelli, A., & Ricci, M. (2025). Cultural Value Chain: strate-gies for activating cultural value in Made in Italy products and services. In P/References of Design. Cumulus Conf. Proceedings. Budapest 2024.

				Lotti, G., Marseglia, M., Vacca, M., & Sottani, M. (2022). Designing Futuring. Beyond the Emergency Scenario. Altralinea Edizioni.

				Marrone, G. (2002). Dal design all’intersoggettività. Questioni introduttive. In E. Landowki, G. Marrone (Eds.), La società degli oggetti. Problemi di intersoggettività (pp. 9-35). Meltemi.

				Micelli, S. (2011). Futuro Artigiano, L’innovazione nelle mani degli italiani. Marsilio Editori. 

				Micelli, S. (2016). Fare è innovare. Il Mulino. 

				Miller, D. (2008). The comfort of things. Polity Press. 

				Miller, D. (2014). Cose che parlano di noi. Un antropologo a casa nostra. Il Mulino. 

				Porter, M. (1985). The Competitive Advantage: Creating and Sustaining Superior Perfor-mance. Free Press.

				Rampino, L. (2012). Dare forma e senso ai prodotti. Il contributo del design ai processi d’inno-vazione. Franco Angeli. 

			

		

	
		
			
				PAD Pages on Arts and Design #29

			

		

		
			[image: ]
		

		
			[image: ]
		

		
			
				088

			

		

		
			
				PAD Pages on Arts and Design #29

			

		

		
			[image: ]
		

		
			[image: ]
		

		
			
				Design as Cultural Practice by P. Losciale

			

		

		
			
				Rullani, E. (2004). La fabbrica dell’immateriale. Carocci Editore.

				Rullani, E. (2019). Nuovi modelli di business nel capitalismo. Sinergie Italian Journal of Management, 37(1), 17–34. https://doi.org/10.7433/s108.2019.02

				Salvati, M. (1993). L’inutile salotto. L’abitazione piccolo-borghese nell’Italia fascista [The Useless Living Room. The petit-bourgeois dwelling in Fascist Italy]. Bollati Boringhieri. (Torino, Italia).

				Salvati, M. (1996). Il salotto. In M. Isnenghi (Ed.), I luoghi della memoria. Simboli e miti dell’Italia unita (pp. 56-80). Laterza.

				Spigel, L. (1992). Make room for TV: Television and the family ideal in postwar America. University of Chicago Press.

				Temperini, V., Gregori, G. L., & Palanga, P. (2016). The brand made in Italy: A critical analysis. Management Studies, 4(3), 93–103. https://www.researchgate.net/publica-tion/287127237_The_Brand_Made_in_Italy_A_Critical_Analysis 

				Trabucco, F. (2015). Design (4th ed.). Bollati Boringhieri.

				Trigilia, C. (2005). Sviluppo locale: Un progetto per l’Italia. Laterza. 

				Vacca, F., & Bertola, P. (2020). Eccellenza Italiana: artefatti ad alto contenuto. MD Journal, 9, 146–153. https://mdj.materialdesign.it/pdf/MDJ_09_affiancate.pdf 

				Verganti, R. (2008). Design, meanings, and radical innovation: A metamodel and a re-search agenda. Journal of Product Innovation Management, 25(5), 436–456. https://doi.org/10.1111/j.1540-5885.2008.00313.x

				Verganti, R. (2009). Design driven innovation: Changing the rules of competition by radical-ly innovating what things mean. Harvard Business Press.

			

		

	
		
			
				PAD Pages on Arts and Design #29

			

		

		
			[image: ]
		

		
			[image: ]
		

		
			[image: ]
		

		
			
				PAD Pages on Arts and Design #29

			

		

		
			[image: ]
		

		
			[image: ]
		

		
			
				089

			

		

		
			
				Weaving Relationships and Intangible Meanings as Collective Making

				Knitting Design as Social Generativity in the Methexis Project
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				Abstract

				This article explores knitting design as a practice of social generativity, emphasizing how the wider process around the act of “making” goes beyond mere material production to become a powerful tool for building relationships, communities, and social capital. Start-ing from a theoretical framework through the results of experimental research, it exam-ines the cultural, ethical, and methodological significance of knitting in vulnerable social contexts, interpreting the technique as a generative action able to create a “social fabric” through participatory practices. The article presents the exhibition The Five Knots of Well-being, one of the outcomes of the Methexis project, funded by the Polisocial Award 2023, which used mathematical models and narrative methods to represent social ties in San Vittore prison’s Young Adults section. The exhibition provided an interpretation of qualitative and quantitative data into multisensory physical patterns and sound, fostering reflection on the ethical meaning of making. Knitting emerges as a tool for communica-tion, mediation, and inclusion, embodying social networks and fostering awareness of marginalized realities, linked to responsible, socially engaged design.
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				1. Introduction

				The role of “making” in contemporary design emerges as a constantly evolving field, where the material dimension of the object gradually gives way to a social, cultural, and ethical di-mension. While the history of design has often oscillated be-tween a focus on the product and that on the process, the act of “making” in design progressively emerged as a relational and generative practice, capable of impacting the quality of relationships and collective well-being. 

				From this perspective, design is no longer simply an exercise in form or function, but becomes an evolving “design thought”, as defined by Andrea Branzi interviewed by Poncellini. 

				Poncellini (2022, p. 9) then notes how this design thought is the action of applying thought to the project, in a continuous and infinite present in which this action “is constantly nour-ished [...] more collaborative, more open to new configura-tions, and [...] to receive the active contribution of the young generations.”

				This understanding resonates with Tim Ingold’s conceptu-alization of making as an open-ended, processual mode of engagement with the world. In Making: Anthropology, Archae-ology, Art and Architecture (2013), Ingold critiques the hylo-morphic model that separates form and matter, and advocates for a perspective in which making is a correspondence – a mu-tual becoming – between people, materials, gestures, and the environment. 

				This concept can be read as consonant with the “design thought” evoked by Branzi that is bottom-up and collective, 
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				tied to society, recalling Walker’s idea that “we must always speak of design in society, rather than design and society” (Walker, 1989, p. 68).

				The conceptual framework of this article is drawn on this relational view of design in society, where the individual is understood as an “individual-in-relation” (Donati, 2013). 

				Within this relational perspective, knitting emerges in this ar-ticle as a generative and collective practice capable of weaving emotional and social connections, creating a “social fabric” through shared gestures and material engagement.

				With knitting, the act of making becomes a means of collec-tive participation, where repetition, tactile involvement, and simple techniques foster dialogue and inclusion (Corkhill et al., 2014; Hemmings, 2019), impacting the act of mean-ing-making. These characteristics allow knit design to be reinterpreted from a traditional craft into a socially engaged practice – aligned with Ingold’s view of making as an emer-gent process in which materials, people, stories, and tempo-ralities co-constitute one another – and to explore it not only as an aesthetic or technical language but as a form of social generativity in vulnerable and dynamic contexts.

				In light of these premises, the present article discusses the results of the Methexis project and the related exhibition The Five Knots of Well-being (March 2025), with two interconnect-ed aims: to explore how the act of knitting can materialize and communicate intangible relational dynamics within the prison environment; and to examine how design practices 
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				grounded in making can contribute to social awareness and inclusion. By articulating these objectives, the article posi-tions knit design as a critical and ethical practice capable of revealing and reshaping the relational fabric of vulnerable communities. 

				2. Theoretical Framework

				2.1. The Social Role of Design and Making

				In this article, the contemporary debate on the role of mak-ing intertwines with that on design’s social responsibility. Since the 1970s, authors such as Viktor Papanek and Riccardo Dalisi have highlighted design’s capacity to influence social processes beyond production. Papanek argued that design could serve as a tool for social transformation, prioritizing the common good (Papanek, 1971). 

				In the same period, significant projects emerged, such as Dal-isi’s 1971 initiative in Naples’ Rione Traiano neighborhood, where he engaged local children and university students in creative collaboration (Parlato et al., 2020). 

				Through this work, Dalisi used design to foster imagination, collective spirit, and social redemption among marginalized youth (Dalisi, 1975), anticipating approaches that underpin today’s social design. 

				These early experiments established the foundation for con-temporary social design practices, yet the theoretical depth required to understand making as a relational and generative process is strongly expanded by Tim Ingold’s work. Ingold challenges traditional views of making as a unidirectional im-

			

		

	
		
			
				PAD Pages on Arts and Design #29

			

		

		
			[image: ]
		

		
			[image: ]
		

		
			[image: ]
		

		
			
				PAD Pages on Arts and Design #29

			

		

		
			[image: ]
		

		
			[image: ]
		

		
			
				Weaving Relationships and Intangible Meanings as Collective Making by M. Motta, M. Ciancia, G. M. Conti, F. Piredda, C. Ligi & A. Doneda

			

		

		
			
				093

			

		

		
			
				position of form on passive matter. Instead, he conceptualizes making as a process of correspondence, in which makers re-spond to the materials, constraints, and rhythms of the world. 

				This view reframes making from an act of control to one of attentive engagement, resonating closely with participatory and community-based design practices.

				As anticipated in the Introduction, the second key concept for the framework of this article is Donati’s (2013) idea of society not as the sum of isolated actors, but as the result of the rela-tionships that generate shared relational goods. 

				This view is crucial for social design, as it moves the value of design from products to the networks, connections, and shared meanings it generates (Doneda, 2024). This relational understanding reframes making as a collaborative and social-ly generative practice, a device that fosters connections and shared meaning. The literature on participatory design and social innovation (Meroni, 2007) highlights the designer’s role as a facilitator of inclusive processes that create value through relationships rather than products. Manual making, therefore, becomes an act of belonging and a new opportunity for col-lective action, strengthening the community dimension. 

				Ettore Sottsass reinforces this view when he writes: “I’d like to find a place where we can try, together, to make things […] certainly not for ourselves, nor even to give them to others, but to experience how to make things” (Sottsass, 1973, p. 7). Echoing Ingold, this view puts the emphasis on making as an experiential, shared, and meaningful experience, beyond the logic of the product.
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				All these ideas converge in recognizing making as a cultural and critical practice through which design fosters reflection, shared learning, and new visions of social reality. Framed in the phenomenology of practice, making is not simply produc-ing, but moving along lines, weaving correspondences, and engaging ethically with the material and social world (Ingold, 2007); collectively, it becomes a critical language that questions dominant cultural, economic, and political models, and opens pathways toward more inclusive and responsible practices.

				2.2. Knitting as a Social and Generative Practice

				Knitting fits this framework as an exemplary practice. Once a domestic and individual activity, it has evolved into a partic-ipatory and inclusive medium that can forge connections and materialize relational dynamics. 

				Beyond its symbolic value, it embodies an ethical and meth-odological dimension of manual labor: repetitive gestures, tactile engagement, and technical simplicity can foster dia-logue and inclusion, engaging even those in vulnerable condi-tions (Corkhill et al., 2013; Hemmings, 2019). 

				The act of interweaving threads, shared in a collective context, makes relational dynamics visible and allows an everyday ges-ture to be transformed into an act of social construction. 

				With a broader perspective, we can refer to Ingold’s reflection on relationality, which is not only social but also material: makers enter into correspondence with the material world, forming what he terms “meshworks” of lines (Ingold, 2007). 

				In Lines: A Brief History (2007), Ingold describes life, move-ment, and making as constituted by interweaving lines rather 
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				than discrete objects, while in The Textility of Making (2010), he conceptualizes making as a practice rooted in lines, tex-tures, and tensions. 

				Here, textiles represent not only a craft domain but a para-digm for understanding making as an unfolding movement: a dynamic interplay of rhythms, resistances, and attentional attunement. 

				Knitting thus becomes a paradigmatic example of Ingold’s notion of textility and meshwork: a form of making in which lines come together, diverge, and interact, generating both material artefacts and social relations.

				Within this perspective, Craftivism – a term coined by Bet-sy Greer (2003; 2014) – uses manual practices such as knit-ting, sewing, and embroidery to convey social and political messages, encouraging creative action as a means of raising awareness and inspiring dialogue (Greer, 2014). 

				As Kate Bingaman Burt stated in her TEDx Talk (TEDx Talks, 2013), “making with active intention is a political act, no matter how big or small your intention is,” underscoring the transformative power of conscious making. 

				Related to this, guerrilla knitting, or yarn bombing, brings textile expression into public spaces as a critical and poetic protest, subverting expectations tied to “feminine” crafts. Both craftivism and guerrilla knitting share a communal nature: they create forms of collective participation, make overlooked social issues visible, and demonstrate how crafts-manship can become a political and social language in its own right.
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				Knitting has thus claimed a role in public life, becoming a shared, creative practice that fosters expression and commu-nity (Conti & Motta, 2024). Participatory knitting projects engage multiple hands in designing relational processes and networks that mirror a connected society (Scalera, 2015). In such projects, the process itself – rather than the final, aes-thetically pleasing object –holds the deepest meaning (Conti & Motta, 2024). 

				These theoretical lenses allow us to understand knitting not only as a craft or symbolic practice but as a mode of inquiry, a way of engaging with and giving form to the invisible lines of social life.

				Within the Methexis project, these reflections formed a sig-nificant point of convergence among diverse disciplinary domains – mathematical engineering, communication design, and knit and textile design – all working within the fragile and complex prison context. 

				From an ethical standpoint, a public space that normalizes isolation and social disintegration constitutes an institutional failure (GND, 2023). In this sense, a pressing and still unan-swered question in the literature concerns how to promote, within fragile prison contexts, the engagement of inmates and prison staff in forms of social interaction and peer support (Haynie et al., 2018).

				Methexis developed an original exploration of generative modelling, aiming to build and empirically validate a rela-tional model-map of the Young Adult section of San Vittore prison. This model sought to represent the network of in-teractions among inmates, staff (officers, social and health 
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				workers, volunteers), and external actors – the social fabric linking the institution to its broader environment.

				Combining expertise in knit and communication design, the project investigated how the tangible practice of knitting – the act of making with yarns – could be a collective, political, and social medium for interpreting and communicating intangible data. 

				Through this approach, knit and narrative practices became tools to transform complex data into shared, participatory, and embodied forms of understanding within the marginal-ized prison context.

				3. Methexis Project: Context and Methodology

				3.1. Methexis

				The Methexis project (Mathematics, Narratives, and Genera-tive Spaces for Highly Fragile Contexts), funded by the Poliso-cial Award 2023, was developed within the Off Campus San Vittore hub of Politecnico di Milano, as part of the universi-ty’s broader social engagement program. 

				Involving multiple departments – Mathematics (DMAT), Design, Architecture and Urban Studies (DAStU), and Elec-tronics, Information and Bioengineering (DEIB) – the project adopted an action-research approach that combined engi-neering, design, and architecture. By integrating mathemati-cal modeling and participatory narrative methods, Methexis mapped social relationships within the Young Adults Section of San Vittore Prison to foster a more dialogical and hu-man-centered prison environment.
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				Dialogues between DMAT researchers and prison stakehold-ers provided the foundation for a study on perceived well-be-ing. Data were collected through anonymous questionnaires completed by detainees and analyzed using complex network theory. A social network model of individuals was construct-ed based on similarity: the relationship between two individu-als was considered stronger the more their responses aligned. This network was subsequently examined through cluster analysis, which identified groups of individuals exhibiting high internal similarity and low external similarity. 

				Each cluster was characterized according to specific well-being parameters.

				Within the broader methodological framework, the well-be-ing study integrated quantitative and qualitative dimensions. The questionnaire was co-designed through participatory collaboration with detainees, volunteers, and prison staff to ensure contextual relevance and inclusivity. It consisted of 17 questions, organized into 12 categories, rated on a four-point scale (0-3) to capture self-perceived levels of well-being. Data collection took place between September and October 2024, involving 73 respondents, corresponding to approximately two-thirds of the young adult prison population at the time.

				The project culminated in The Five Knots of Well-being, an installation interpreting the collected data into visual, audio and material form, integrating textile and sound-based rep-resentations as extensions of the methodological approach, to stimulate dialogue between the internal and external commu-nities. Due to institutional restrictions related to the particular 

			

		

	
		
			
				PAD Pages on Arts and Design #29

			

		

		
			[image: ]
		

		
			[image: ]
		

		
			[image: ]
		

		
			
				PAD Pages on Arts and Design #29

			

		

		
			[image: ]
		

		
			[image: ]
		

		
			
				Weaving Relationships and Intangible Meanings as Collective Making by M. Motta, M. Ciancia, G. M. Conti, F. Piredda, C. Ligi & A. Doneda

			

		

		
			
				099

			

		

		
			
				condition of working inside a prison, the knit design activities and the final exhibition were conducted outside the prison, unlike what had been originally planned during the project’s design phase. Consequently, researchers from the Design De-partment (Knitdesign.polimi and ImagisLab research groups), working in collaboration with DMAT, used the anonymized responses collected within the prison to create five knitted frames, each representing a specific dimension of well-being. 

				These artefacts were exhibited at the Design Campus, allowing the research outcomes to reach a broader public while maintain-ing a symbolic connection with the incarcerated participants.

				The exhibition, titled The Five Knots of Well-being: Weaves and Resonances from San Vittore Prison,1 was held from 17 to 27 March 2025 at the School of Design (Politecnico di Milano). The venue was deliberately selected to engage university students, whose age group coincides with that of the young adult detainees. During the exhibition, visitors were invited to complete an anonymous online questionnaire, replicating the same questions used within the prison context. 

				This procedure enabled the collection of comparative data from an external population, while simultaneously framing the exhi-

				
					1	The Five Knots of Well-being: Weaves and Resonances from San Vittore Prison was devel-oped within the Methexis project by research groups from the Politecnico di Milano. The scientific direction was led by Francesca Piredda (ImagisLab, Laboratorio Carcere) and Giovanni Maria Conti (Knitdesign.polimi). Artistic direction was by Chiara Ligi, with Mariana Ciancia coordinating contents. Exhibition design was by Chiara Ligi, Giorgia Borroni, and Marianna Frangipane; graphic design by Giorgia Borroni. Textile design and production were curated by Giovanni Maria Conti, Martina Motta, Anna Doneda, Diego Dani, and Michele Fumagalli. Sound design was composed and edited by Max Viale. Technical support was provided by the Exhibit and Fashion Laboratories (Department of Design). Filmar supplied textile materials; printing by BSC.

				

			

		

	
		
			
				100

			

		

		
			
				PAD Pages on Arts and Design #29

			

		

		
			[image: ]
		

		
			[image: ]
		

		
			
				PAD Pages on Arts and Design #29

			

		

		
			[image: ]
		

		
			[image: ]
		

		
			
				Weaving Relationships and Intangible Meanings as Collective Making by M. Motta, M. Ciancia, G. M. Conti, F. Piredda, C. Ligi & A. Doneda

			

		

		
			
				bition as a methodological extension aimed at fostering critical reflection on the complexities of incarceration. As a result, this multimodal strategy, based on the integration of mathematics, knit design, and narrative methods, enabled the exploration of well-being through both quantitative indicators and symbolic, material, and sensorial dimensions in a fragile environment. 

				The project thus helped disseminate findings beyond the pris-on context, fostering broader dialogue on the intersections of well-being, design, and social justice.

				4. Results: From Data to Exhibition

				4.1. The Five Knots of Well-being: Weaves and Resonances from San Vittore Prison

				Given its focus on well-being, researchers asked themselves during the development of Methexis: What does it mean to live in a confined space, without stimuli and without silence? Pris-on is a place where every sound – keys, gates, voices – re-ech-oes relentlessly, while time flows differently from the outside world. 

				This led researchers to identify two research questions: How, then, can well-being be addressed, qualified and measured in such a unique context? And how can that same context be communicated beyond the prison walls, to raise awareness among a broader public?

				From these questions emerged the design of an exhibition that interprets both qualitative and quantitative data into multisensory physical patterns and sound, thereby fostering reflection on the ethical and political dimensions of making.
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				The project was initially conceived as a participatory collective knitting activity, applying Manzini’s (2015) co-design concept to involve expert designers from Knitdesign.polimi and non-ex-pert participants, including detainees and prison staff. 

				Knots were selected as the basic unit of participation, chosen for their accessibility and their symbolic value as markers of social bonds. Knots were intended to serve as symbolic, structural, and compositional elements, forming an allegory of the relational networks that interweave inside the prison and constitute the fragile yet vital foundations of well-being. 

				The frames were designed as a “potential network”—a series of taut, partially overlapping threads that do not interact un-less tied together. Participants were thus expected to respond to the well-being questionnaire by tying knots on the textile frames, producing a tangible visualization of the data.

				However, the activity could not be carried out inside the pris-on due to institutional delays and security restrictions, and the installation had to be reconceptualized. Reflecting on this constraint, the research team recognized that the well-be-ing issue is also central to Generation Z – the generation that includes both the young adult detainees and the students of the School of Design. This realization inspired an attempt to re-establish the otherwise impossible dialogue between the inside and the outside, creating a symbolic connection between two social groups that could not otherwise interact. This dialogue was mediated through the material and sound structure of the installation.
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				Once this direction was established:

				The responses collected by the DMAT research group were elaborated by the Knitdesign.polimi research group (De-partment of Design), which produced the textile frames within the university spaces, using the same design ele-ments and codes but without the direct involvement of the detainees.

				The ImagisLab research group (Department of Design) developed the concept of the overall exhibition, the visual apparatus accompanying the five frames and, in collabo-ration with sound designer Max Viale, designed an immer-sive soundscape to accompany and extend the interaction with the physical installation. Through the interplay of sound and physical frames, the installation aimed to create a space for reflection, empathy, and connection with the audience (Fig. 1).

				4.2. The Key Dimensions of Well-being

				Building on the data collected through the well-being ques-tionnaire, the exhibition interpreted quantitative results into material and soundscapes through five key thematic frames: time, sleep, relationships, support, and work – aspects that resonate not only within the prison but also across individuals navigating different life experiences.

				Each of the five dimensions was associated with a specific color – blue, yellow, red, orange, or fuchsia – and represented on an individual frame. Each knot was manually tied by the knit design research team, following a system of data-driven visual encoding. 
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				While the five colors, in pastel tones, blend randomly in the background of each frame, the same colors, in more saturated and vibrant tones, are used to create the knots in contrast with the background, making each data point visible and legible, and emphasizing the relational and symbolic weight of each response.

				The interpretation of numerical data in textile expression followed a specific logic: the number, color, and placement of the knots reflect the distribution of responses within three analytical categories derived from mathematical modeling – distress, uncertainty, and well-being. 
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				Figure 1. General view of the exhibition showing five textile frames with descriptive totems and QR codes linking to soundscapes, March 2025. (Photo: Nicola M. Patitucci).
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				These categories were interpreted visually as follows:

				Distress / isolated knots: There are a few isolated knots and sharp shapes. They gather solitary threads, generating an-gular geometric patterns and leaving more empty spaces.

				Uncertainty / edge knots: The knots are distributed along the overlapping areas, tracing precarious paths that sym-bolize indecision – not knowing how or how much one feels or is unwell.

				Well-being / interconnected knots: The knots are in the densest areas of the threads, where connections occur, the network is stronger, and each contributes to generating a stable and interconnected design.

				This process exemplifies the integration of mathematics, design, and narrative as complementary methodologies: the mathematical model enabled the abstraction and quantifica-tion of social patterns; knit design translated these patterns into tactile forms; and the narrative dimension played a dual role – first, in building the trust and relational conditions nec-essary for participants to engage meaningfully with the ques-tionnaire process, and later, in shaping the curatorial choices and communicative framing of the installation. 

				Together, these methods ensured analytical rigor while fos-tering embodied and emotional understanding.

				A detailed breakdown of the five frames is provided below, showing how the data were visually encoded based on the number of responses within each cluster (distress, uncertain-ty, well-being), and how each question was translated into physical knots using different thread combinations: 
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				Each textile frame was then paired with a unique soundscape designed to evoke emotional and cognitive reflections. 

				The sound design establishes a dialogue between the textile and auditory dimensions, allowing visitors to immerse them-selves in the complex layers of meaning that emerge from the woven works and the detainees’ responses. 

				It connects the physical sphere represented by the knitted frames with an intangible, three-dimensional sonic space (spatialized audio), transforming the campus environment into a site for reflection and awareness.

				Each sound environment was composed to evoke sensations and associations related to its specific theme. 

				The use of individual headphone listening amplifies the inti-macy of the experience, while situating the installation in a transitory public space encourages spontaneous encounters with the work. 

				Following, the reflections that each dimension brought to the project and how they were made tangible through textile and sound. 

				Sleep draws on questions about rest quality, medication use, and motivation upon waking, exposing the tensions between 
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				insomnia, reliance on psychotropics, and diurnal apathy; its soundscape layers gentle waves, muted frequencies, and sudden breaks to evoke the fragile boundary between sleep and wake-fulness (Fig. 2). 

				Activities synthesizes whether individuals participate in pro-grams, how satisfied they feel, and whether they can access work, revealing how the absence of both labor and activities produces the lowest well-being; its soundscape shifts from me-chanical rhythms to fluid textures, reflecting both alienation and the value of creative or work engagement as survival mech-anisms. 

				Relationships examines the emotional climate within shared cells, where proximity can generate both support and strain; denser weaves depict stronger bonds, while the soundscape blends whispers, harmonies, dissonances, and strategic silenc-es to render intimacy, tension, and the persistent negotiation of shared space. 

				Support interlaces perceptions of fairness with the degree of help received, identifying the most critical condition when in-dividuals feel simultaneously unsupported and unjustly treat-ed; this knot is accompanied by empathetic compositions that alternate between ascending hopeful tones and resonant, iso-lating echoes capturing the oscillation between connection and abandonment (Fig. 3). 

				Finally, Time addresses how incarcerated people perceive the passage of days in a rigid environment, translating this experience into layered weaves and circular, repetitive sound patterns that evoke the stretching, compressing, and monotony of prison time.
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				Figure 2. Detail of the frame on the theme “sleep”, produced for the exhibition, March 2025 (Photo: Nicola M. Patitucci).
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				Figure 3. Detail of the frame on the theme “support”, produced for the exhibition, March 2025 (Photo: Nicola M. Patitucci).
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				5. Discussion

				The engagement of participants from San Vittore Prison was made possible through Storylab – the weekly collaborative storytelling workshop (Ligi & Panepinto, 2025; Chiaravalloti, 2025; Ciancia et al., 2024; Tassinari et al., 2024; Panepinto, 2024) – which fostered trust among detainees, staff, and re-searchers. Introducing the Methexis project within the Storyl-ab sessions enabled the collection of data from young adult inmates, thanks to the pre-existing relationship of trust that facilitated moments of expression and sharing of participants’ stories. In this sense, within the Methexis project, the act of making was conceived as an act of weaving relationships: weaving emerged as a metaphor for social interaction, connect-ing individuals and perspectives through shared narratives.

				This symbolic and narrative act of weaving subsequently evolved into a physical practice of knitting, originally intend-ed to be conducted inside the prison as a collective making activity.

				Institutional restrictions, however, required the project to be reconfigured outside the prison. The act of knitting was therefore undertaken by researchers at Knitdesign.polimi, who became mediators interpreting intangible, narrative, and mathematical data into visible and tactile artefacts.

				The resulting installation, The Five Knots of Well-being, in-vited the public to engage with the same questions posed to detainees, revealing their universal relevance. 

				Through material and soundscapes, the work activated reflec-tion on well-being and reconnected inside and outside com-munities. 
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				The textile’s materiality and sound resonance acted as entry points into experiences that cannot be directly lived, fostering empathy and awareness.

				In doing so, the project demonstrates that knitting can tran-scend its conventional meaning as a domestic or decorative practice to become a horizontal space – a tool for communi-cation, mediation, and inclusion, aiming to escape the op-pressive dynamics of contemporary society (Foucault, 1995). Building on Ingold’s notion of making as a practice of corre-spondence – where forms emerge through continuous negoti-ation with materials, contexts, and constraints (Ingold, 2010; 2013) – the outcomes of Methexis can be understood not sim-ply as representations of prison sociality but as active exten-sions of the meshwork of relations that constitute it. 

				By materializing social connections and translating data into shared multimodal experience, Methexis confirms making as a relational act, demonstrating how design can render visible and tangible the otherwise intangible dynamics of care, vul-nerability, and support.

				Beyond these reflections, Methexis project offers a methodo-logical contribution to social design research by demonstrating how narrative, mathematical, and material practices can be interwoven into a single generative and participatory process. 

				The integration of complex network modelling, embodied making, and multisensory interpretation constitutes an in-novative approach for investigating and communicating rela-tional phenomena in fragile contexts. 
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				This hybrid methodology not only produces new forms of knowledge – grounded, situated, and experientially accessible – but also expands the repertoire of tools available to design-ers working with marginalized communities. 

				By showing how making can operate simultaneously as in-quiry, representation, and social mediation, the project ad-vances current debates in social design and opens pathways for future research on material practices as vehicles for col-lective awareness and transformation.
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				Abstract

				In this paper, the authors reflect on a photographic collection of more than 150 images of objects considered solutions to everyday problems, made by anonymous creators around Greece. They discuss the space occupied by Do It Yourself (DIY) culture and objects pro-duced via this making mindset in the current state of design discourse. They claim that, in a world of overprocessed solutions and black-box designed products, these objects illustrate the natural tendency for humans to test and understand their competence and surroundings.

				The objects in the collection came via an open call to photographers, showcasing arte-facts that use ingenuity, humour, and available resources in response to everyday needs. Additionally, the images expose a transparency rarely witnessed by users of highly de-signed products, occupying the liminal space between uniformity and uniqueness, time-lessness and trend, planet and production, access and availability, need and materials. They raise questions in regard to understanding what luxury, craftsmanship, knowledge and ingenuity can mean at the dawn of a new world, where artificial intelligence is an out-sourcing tool for human thinking and open design an alternative approach for production. In this light, the authors contemplate whether the act of DIY today is an act of rebellion, activism and resistance against the prevailing production-consumption paradigm and whether DIY designers are the agents of change desperately needed.
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				1. Introduction

				Humans have always altered their surroundings to accommo-date their activities and various needs. From making hand-held tools to building large-scale infrastructure, they have historically tamed their environment to survive and prosper, even in times before scientific methods and knowledge were developed (Buchanan, 2025). 

				The original motivations have been instinctive, securing and preparing food and sheltering from the elements (McPheters, n.d.), with the earliest handheld tools dating two million years (Early Stone Age Tools, 2024). 

				Whether our ancestors stumbled upon the use of stones for these reasons or planned to use them purposefully cannot be certain. However, observing these artefacts, one can witness the artful mindset that leads to shapemaking of stones which can be held by human hands to shear or grind (Fig. 1). This mindset is the focus of this paper, observed through mod-ern-day handmade artefacts.

				2. Signals from the Field

				Modern life celebrates technological achievements, human dominance over the environment with all related consequenc-es, and rising living standards for most of the developed world. It can be the case that recent generations, living in the lavish-ness of the 21st century, may disregard the steps that lead hu-manity to this stature. However, the benefits of self-expression have long been documented in what might be the history of Do It Yourself (DIY).
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				From DIY manuals published in 1683 to the modern-day Mak-er Movement, the act of making has been a matter of acquir-ing current skills and having access to means of production (Holtzapffel, 2020). 

				Obtaining and sharing the knowledge to operate these means of production, though, could be an act either of necessity or productive leisure, and has multiple positive side effects on those who act, such as joy, diligence, patience and persever-ance (Smiles, 1866). 

			

		

		
			
				Figure 1. Hand Axe found in Spain, illustration by José-Manuel Benito. 
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				Yet, with the progress of design, a profession creating plans for arranging elements to accomplish particular purposes (Eames, 1972), designers have used state-of-the-art technolo-gies and production techniques to cater to user needs, grow-ing the gap between production and use. 

				Works such as Enzo Mari’s Autoprogettazione? indicated an early understanding of this gap and proposed using univer-sally accessible materials and tools to create quality-designed furniture, bearing an educational side effect regarding how furniture is made (Mari, 2002). 

				Since then, designed products are getting overprocessed and becoming more niche, thus perceived as black boxes – prod-ucts for which one recognises the input and output but cannot survey or understand the plans, the arrangements, or ele-ments which transform the former into the latter. 

				Metaphorically, one could compare this phenomenon to visual agnosia, a psychological condition in which an object is seen but not recognised.

				Handling complexity with an innate focus on human-centered design, aiming for ease of use and meaningful products for a vast number of users, these mass-produced objects can be identical. 

				They tend to approach the solution irrespective of local cus-tomised needs and can offer convenience and high-quality services to users who might not necessarily be interested in how products are made, produced or even maintained.
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				And while convenience has streamlined and benefitted our lifestyles, it holds passage to business monopolies, con-straints to what humans might be willing to do, and “threat-ens to erase the sort of struggles and challenges that give meaning to life” (Wu, 2018). Additionally, relying on conven-ient solutions, in the days of artificial intelligence and auto-mation that require deliberate thinking and critical under-standing, can weaken problem-solving abilities and over time lead to deskilling (Carr, 2014).

				The design of closed digital platforms, pushed by market pres-sures and the requirement for increased shareholder gains has led to the questioning of the perceived and received value from users. What began as a promising new digital technol-ogy aiming to connect users, ended up locking them into its services and diminishing the offered value unless a contribu-tion of funds or kind was made, essentially compromising the service experience in exchange for profit. 

				The coming of the word enshitification in 2023 gave a name to a trend (Mesa, 2024), and since, one can identify it in more than the digital realm (Doctorow, 2024). This becomes appar-ent by looking into how air travel charges and offerings have progressed over the last twenty years, making once available offerings now a chargeable commodity. 

				Yet, users remain in the captivity of businesses, whose market valuation increases. However, unless this trend is challenged and people are reminded that there is more than one way to fulfil needs, there can be little hope for better service offer-ings.
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				The fact that much of human ingenuity has historically been applied in developing objects, circumstances and systems for the species’ survival begs the question: for the survival of whom? Notably, historical entrepreneurial figures have used their genius to offer alternatives to existing realities, instil change, and explore new paths for humanity. 

				Leonardo da Vinci’s explorations in developing machines, pow-ered by his observations of the natural world and use of avail-able materials and techniques, placed him in the pantheon of inventors as “the Renaissance man” (Grudin, 2025). Similarly, the team that developed Perseverance, the most recent rover to explore planet Mars, used state-of-the-art knowledge, resources and ingenuity to accomplish this feat (NASA, 2020). 

				Furthermore, today, one can encounter innovative thinking using available materials for new purposes across geogra-phies that transcend the Western world. 

				Loosely described as frugal innovation, objects created un-der the mindset of jugaad in India (Koch, 2018), or gambi-arra in Brazil (De Paula Antunes, 2023), offer quick fixes to problems, which over time might become permanent. In the Democratic Republic of Congo, a systematic approach to DIY in Kinshasa’s music scene has seen the rise of a musical move-ment utilising found objects to create musical instruments and performers’ outfits (Denis, 2025). 

				The talents and qualities of all aforementioned individuals and teams, whether their area of interest is space exploration, everyday activities or art and culture, have always been curi-
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				osity, paying attention, creativity, resourcefulness, ingenuity, practical problem solving and purpose driven activation.

				To nurture these qualities, it is important to allow space for activities that might at first sight seem unproductive in our current standards. 

				Being idle or even bored has been overlooked for generating curiosity and creative experimentation (Hoffman, 2016) that can serendipitously provide answers. The importance of per-mitting play as a cultural element and allowing one to wonder or “muck about” can open unknown opportunities (Design Research Works, 2024). And the importance of self-expression, expression of ideals, and showcasing one’s taste for materials, patterns, colours, forms, or solutions can contribute to the wealth of possibilities that can become available. This plural-ity can be generated from the habit of making, practicing and noticing, as will be discussed in the following sections.

				3. Travelogue: A Photographic Collection of DIY Objects in Greece

				With an applied interest in how ideas are born, the authors began internationally photographing objects by unknown creators before 2012, mainly to satisfy their own curiosity as to how non-designers act creatively, composing solutions to problems and needs while filling in design omissions unca-tered for by the existing infrastructure and equipment. 

				This collection originally formed into a project titled DIY: Who’s the designer? part of which was exhibited in Athens, Greece. What the authors initially considered a personal de-sign project acquired an ethnographic and cultural angle that made it relatable to a wider audience. 
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				The response and continued interest of the audience, as well as an opportunity for a publication, permitted the authors to compile the Greek part of the collection in the form of two book volumes titled Travelogue: Greek everyday solutions to common problems (Fig. 2), with contributions from more than 40 professional and amateur photographers. 

				The 150 images from all over Greece gathered through an open call explore the connection between design as a practice and the artefacts by unknown individuals who create them.

				Reviewing the collection, one can perceive the objects’ unique nature. Different forms can fulfil the same function, disre-garding modern aesthetics, while showcasing the creators’ personal touch. The numerous images of traffic cones appli-cations and DIY cat houses prove that “there is more than one way to be resourceful” (Reiner-Roth, 2025). 
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				Figure 2. Travelogue: Greek Everyday Solutions to Common Problems by Papairlines, volume 1 (left) and volume 2 (right). 
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				In the majority, these artefacts are temporary structures made from components whose original use has come to an end, allowing materials to enter a new circle of use within an inno-vative DIY solution. These newly created DIY objects emerge across different spectrums of everyday life, not always neces-sarily serving a functional role, but taking on the challenging tasks of beautification, decoration, and even that of social commentary. 

				Recurring object typologies, similar approaches in materi-ality, aesthetics and the context within which these solutions are operating, led to an initial attempt to group the images based on context of use. One can see objects that belong to the home, the garden, by the sea, in public spaces, and which discuss mobility, aesthetics and the built environment. 

				Consequently, the authors considered personas for these cre-ators who wore their creative hats to assume the spontaneous role of botanist, builder, castaway, curator, driver, house-keeper, mayor or tailor. 

				3.1. The Botanist

				One common area for DIY activities is the garden. Plant-ers, cans, rain boots, tires and even flushes are adorned with greenery and flowers, removing them from their initial function. The creators may act to beautify an otherwise ugly object or act out of necessity in a remote location. Notably, most objects are used purely, without any additional joinery or binding elements (Fig. 3). 
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				Figure 3. DIY objects by the Botanist persona. Images by Papairlines in Metsovo (left) and Sotiris Patronis in Kalamos (right).

			

		

		
			
				Figure 4. DIY objects by the Builder persona. Images by Papairlines in Santorini (left) and George Mourkas in Trikala (right).
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				3.2. The Builder

				The more ambitious creators seem to fall within the catego-ry of the Builder. Objects in this category seem to require a thorough thinking process and basic skills to be built. Most of these works occupy a considerable footprint. The anonymous designers here show their architectural and engineering incli-nations (Fig. 4). 

				3.3. The Castaway

				Residents of Greece share a close relationship with the sea; the anonymous creators here resort to their innate creativity and immediate environment to form shelters, build tools, and enable accessibility to make their lives a little bit easier, luxu-rious, or even fun (Fig. 5).

				3.4. The Curator

				Curated shows in galleries can be of high aesthetic value. The anonymous creators here adorn their environment with embel-lished found objects. From adding meaning to existing objects with their interventions, to simply decorating them or creating original signs, these objects feel like an exhibition of Arte Pove-ra (Arte Povera, n.d.) (Fig. 6). 

				3.5. The Driver

				These creators are mostly on the move. The constant mobility requires comfort, additional protection, and in some cases an expanded capacity to transport goods. Vehicles are modified with unconventional accessories, and vehicle parts are used out of context (Fig. 7). 
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				Figure 5. DIY objects by the Castaway persona. Images by Manos Chatzikonstantis in Corfu (left) and Sotiris Patronis in Syros (right).

			

		

		
			
				Figure 6. DIY objects by the Curator persona. Images by Papairlines in Pireaus (left) and Manos Chatzikonstantis in Corfu (right).
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				Figure 7. DIY objects by the Driver persona. Images by Sotiris Patronis in Koufonisia (left) and Dimosthenis Serketzis in Athens (right).

			

		

		
			
				Figure 8. DIY objects by the Housekeeper persona. Images by Kostantia Manthou in Derveni (left) and Manos Chatzikonstantis in Athens (right).

			

		

		
			
				Figure 9. DIY objects by the Mayor persona. Images by Papairlines in Athens (left & right).
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				3.6. The Housekeeper

				A household needs a person taking care of its every single corner, knowing what maintenance needs to be done and what is the best way to carry it out. Objects in this group are fixtures in the household, such as mending furniture or novel ways to create lighting devices or to prepare food (Fig. 8). 

				3.7. The Mayor

				A functional city confronts citizens’ problems in the public space. Creators who fall in this category become creative pub-lic servants through adding infrastructure for all to use, or to protect the few. Adding cushions where balconies invade the pedestrian’s walking path or parking cones to organise park-ing on the street, they bypass bureaucracy while indicating what the community needs in the exact location (Fig. 9). 

				3.8. The Tailor

				Objects in this category find a great use for textiles of all sorts. Whether for decoration, harnessing their malleable nature to protect other objects from the sun, or simply as aids for placemaking, textiles prove highly versatile in the hands of creators of this category (Fig. 10).

				Studying submitted images of DIY objects and grouping them assisted the authors in identifying qualities in the object creators that are shared by designers. Despite the challenges, these individuals pursue a purpose by organising available materials and thoughtfully planning joinery and construc-tions to the best of their ability. 
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				These anonymous creators do not re-invent the wheel; they work outside the constraints of the market’s economic and production systems and innovate freely and playfully. Thus, the objects are rudimentary and frugal but nonetheless useful, necessary, and ingenious in their use of assets. They are the works of DIY designers.

				4. Discussion 

				Questions inevitably emerge concerning both the deliberate and incidental significance of these artefacts and their makers. One might argue that such objects emerge primarily as direct responses to needs, cultural inheritance, or material scarcity, and their form, materiality, and aesthetic qualities are deter-
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				Figure 10. DIY objects by the Tailor persona. Images by Papairlines in Santorini (left & right).
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				mined by the resources available to their creators at the time. 

				Although they are not the products of industrialised mass production, they demonstrate insightful characteristics and have been designed to serve a specific purpose. 

				Lack of access to specific resources is a constraint that often leads to experimentation, pushing the boundaries of material, form, and function in unusual combinations. 

				This demonstrates the natural human inclination towards ingenuity and creative problem-solving driven by necessity, choice, habit, or fun.

				While anonymous creators may not be expected to deliver fully realised, market-ready products, their work frequently anticipates or critiques established design paradigms. 

				By producing unexpected combinations and aesthetic outcomes – sometimes humorous, sometimes technically naive – these creators contribute to a discursive field that challenges domi-nant narratives of efficiency and polished market rationality. 

				The objects produced through such processes have a certain level of transparency that offers the viewer the chance to fully understand not only constituent resources but also the techniques used in their construction, allowing the viewer to reconstruct, adapt, and repurpose them. 

				This transparency aligns with the basic principles of open design and the cultural commons.

				The solutions are unprocessed, exhibiting typical tactile and visual characteristics of the handmade. A deliberate contrast to the overprocessed products and services that dominate contemporary consumer markets and often embody planned obsolescence, opaque systems, and closed architectures.
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				In that light, DIY artefacts offer an alternative model of tech-nological engagement: one based on repairability, modifica-tion, and resistance against the black box philosophy of con-temporary consumer goods.

				In doing so, they oppose the algorithmic aesthetic homoge-nisation imposed by global digital platforms and the rapidly growing enshittification of consumer products and services. One might argue that they embrace ambiguity, demonstrate intergenerational characteristics “adorned with the ravages of time; the friction of reality” (Reiner-Roth, 2025), and foster a much-needed cultural tolerance that empowers users to par-ticipate in a culture of making and experimentation.

				In an era when design is increasingly generated through dig-ital mediation, algorithmic trend analysis, and globalised standardisation, these objects focus on the value of practical knowledge and idiosyncratic invention. 

				As early as the beginning of the twentieth century, Stefan Zweig expressed his concern about the growing homogenisa-tion of culture and material life (Zweig, 2009); in that respect, DIY objects might be understood as individual acts of prov-ocation, as slow, deliberate counterpoints to the fast-paced traits of technological capitalism.

				DIY design thus plays a critical role within contemporary de-bates on material ethics and sustainability. 

				It reflects a position of political and ecological engagement grounded in frugality, resourcefulness, and ethical production. 

				If design is considered one of the main languages through which human creativity is expressed, then DIY may be re-garded as a fragile yet vital dialect of that language; a creative 
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				manifestation that preserves ambiguity, autonomy, and the capacity to think materially in an age increasingly dominated by abstraction and convenience.

				5. Conclusions

				Through the examination of more than 150 images contrib-uted and presented in both volumes of the book Travelogue: Greek everyday solutions to common problems, the authors have assembled a collection of objects from the geographic confines of Greece, identifying common behaviours among the creators of such objects.

				Though not a Greek phenomenon, these acts of ingenuity and objects of self-development occur in parts of the world where needs are not fulfilled (Cachero, 2017). 

				The western world can learn from these, either by observing how problems are solved or by how approaches to solutions are systematically developed. 

				One can understand the value of innovating with what is available and realise that novelty and new ideas generation are not a privilege (Ang, 2025).

				Instead, the way the West is currently fulfilling needs is most-ly in the hands of the market and efficient organisations. Per-haps enshittification requires a push-back trend of self-help practices and the widespread lust for convenience could be mitigated in favour of activating individuals and groups. 

				Approaches such as open design can create an ecosystem of solutions, given that materials can be available for use in pri-vate or public storage spaces (Ståhl, 2024). 

				In the rising world of algorithmic decision making, the au-thors identify that the new luxury might have more connec-
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				tion to what was once a necessity than to what today is con-sidered a deterministic techno-future. 

				Through keeping hold of knowledge of how things are made and passing this on, individuals and groups can retain con-trol of their surroundings while critically questioning offered solutions. 

				They understand their reach, nurture their embodied crea-tivity and update their manufacturing skills. Furthermore, humans keepsake crafts, train to embrace ambiguity in every step of creation, subsequently preparing for a volatile, uncer-tain, complex and ambiguous world (VUCA World: Definition and Examples | Simply Explained, n.d.), and can appreciate the plurality of solutions possible, freely navigating the cultural assumptions of the 21st century (Reiner-Roth, 2025). 

				In many ways, learning from the practices of DIY designers presented in these books and adopting their mindset becomes a form of guerrilla action against the confinement and de-spair imposed by the marketplace of ready-made products. 

				Thus, DIY designers can emerge as agents of change in a physical world where the human experience is constantly ne-gotiating its relationship with the digital.
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				Abstract

				Design practice confronts a critical tension: while creative capabilities have expanded dramatically, designers face growing responsibility to avoid unnecessary production in an oversaturated material world. This challenge requires reconceptualizing Design and Making beyond production activities, but as methods of inquiry, reflection, and civic engagement. Drawing from a designerly ways of knowing, this contribution examines how design knowledge emerges through iterative making processes rather than existing a pri-ori, where solutions and problem understanding co-evolve. This empirical, tactile knowl-edge is inherently contextual, developing within specific environments such as artisanal workshops, factories, and more recently, collaborative spaces like makerspaces and Fab Labs. These environments function as relational infrastructures that democratize design capabilities while fostering collective agency, aligning individual creativity with shared challenges. Given the rapid integration of generative AI across design fields, this paper investigates how AI might amplify human capacities within makerspace contexts. Current AI applications in product design range from performance-driven geometry generation to AI-assisted ideation through image, video, and 3D generation tools. These developments have foreshadowed the emergence of completely new materialities enabled by digital fabrication. However, these applications reveal significant limitations: current probabilistic AI models lack a robust understanding of physical reality, often producing superficial or misleading results that require critical human interpretation. Through analysis of current AI capabilities and makerspace practices, we examine technical, cultural, and ethical chal-lenges of AI integration, with particular attention to preserving and valorising the knowl-edge and the processes that define maker communities.
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				1. Introduction

				The contemporary design landscape presents practitioners with an unprecedented paradox. Digital tools and fabrication technologies have dramatically expanded creative possibilities, enabling designers to conceive and produce artifacts with com-plexity previously unimaginable. 

				Simultaneously, environmental imperatives and ethical consid-erations demand that designers exercise restraint, questioning not merely how to make, but whether to make at all. 

				This tension fundamentally challenges established design paradigms and necessitates new frameworks for understanding the relationship between designing, making, and knowing.

				Central to this reconfiguration is the concept of designerly ways of knowing (Cross, 2007) as the distinctive cognitive and practical approaches through which designers engage with problems. While the scientific knowledge production pro-cess seeks universal principles, and humanistic knowledge interprets human experience through critical and historical inquiry, design knowledge emerges through the act of making itself—a synthesis of thinking and doing that generates under-standing through practical engagement. 

				This epistemological framework becomes particularly rele-vant when examining how Artificial Intelligence (AI) might transform design practice within collaborative making envi-ronments.

				The rise of makerspaces and Fab Labs represents a significant shift in how design knowledge is produced and shared (D’Elia et al., 2020). These spaces embody the democratization of 
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				fabrication, where access to sophisticated tools enables indi-viduals and communities to engage directly with the means of production (Gershenfeld, 2012). 

				Within these environments, tacit knowledge — the embodied, experiential understanding that cannot be fully articulated (Polanyi, 1966) — becomes the primary currency of learning and innovation. Makers develop expertise through hands-on experimentation, peer observation, and iterative refinement within physical spaces that function as communities of prac-tice — environments where knowledge is socially constructed, collectively maintained, and transmitted through legitimate peripheral participation (Lave & Wenger, 1991).

				Understanding that the integration of AI into these making contexts would present both opportunities and challenges that extend beyond technical considerations, this contribution develops a critical framework for AI integration in digital fabrication environments that preserves and amplifies tacit knowledge transmission while supporting decision-making without displacing makers’ embodied experience.

				 

				Through a hybrid methodological approach combining concep-tual analysis, the investigation proceeds through a comparative literature synthesis drawing from design epistemology, science and technology studies, learning sciences, and critical AI schol-arship to establish theoretical foundations.

				While AI tools offer potential for augmenting human creative capacities, their implementation raises fundamental ques-tions about the nature of design knowledge, the role of human 
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				judgment, and the preservation of craft traditions. This con-tribution investigates how AI might function not as a replace-ment for human creativity but as a mediating technology that bridges tacit and explicit knowledge, individual and collective intelligence, and traditional craft with digital innovation.

				2. From Craft Workshops to Digital Fabrication Spaces

				Making spaces reflect transformations in production, creativ-ity, and knowledge conceptualization. Traditional craft work-shops transmitted tacit knowledge through apprenticeship, with masters demonstrating techniques that apprentices ab-sorbed through observation and practice. Fostering material consciousness (Sennett, 2008), embodied cognition, and un-derstanding emerging from maker-material dialogue, which remains fundamental to design practice.

				The industrial revolution separated design from production, with designers creating specifications that others executed. 

				This division, critiqued by Morris and the Arts and Crafts movement, diminished tacit knowledge, favouring explicit instructions. Contemporary digital fabrication spaces reunify designing and making through technological mediation. An-derson (2012) characterizes this new industrial revolution where digital tools enable seamless concept-to-production movement, collapsing amateur/professional, designer/maker boundaries.

				Makerspaces embody constructionist learning environments (Blikstein, 2013; Menichinelli et al., 2024), drawing on Papert’s (1980) theory that knowledge is constructed most effectively when learners create meaningful artifacts. These spaces pro-
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				vide traditional hand tools to sophisticated digital fabrication equipment — 3D printers, laser cutters, CNC machines. They foster problem-solving mindsets valuing experimentation, iter-ation, and failure-based learning (Sheridan et al., 2014).

				Social dimensions prove equally important for knowledge production. Unlike traditional educational/industrial settings, makerspaces operate through peer learning and knowledge sharing. Halverson and Sheridan (2014) document how mak-ers develop expertise through interest-driven learning, pursu-ing personal projects while drawing on collective community knowledge, characterizing commons-based peer production where knowledge becomes shared rather than proprietary (Benkler, 2006).

				Digital fabrication introduces new materialities and design possibilities: controlling material transformation at micros-cales enables the creation of artifacts with geometry-emer-gent properties rather than base material properties, leading to a deeper understanding of design practice through material manipulation. 

				This computational process, viewed through a materiality lens, suggests emerging epistemologies of making that inte-grate algorithmic thinking with craft sensibilities. 

				This raises questions about how AI and LLMs can support such computation — not by following market trends, but by considering the accessibility historically enabled by desktop 3D printers and understanding how new technologies can be similarly democratizing.
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				3. Current AI Capabilities and Limitations in Design

				The integration of AI into design practice has evolved from specialized applications to increasingly general-purpose tools that promise to transform creative workflows. Contemporary AI systems relevant to design can be categorized into several distinct paradigms, each with specific capabilities and limita-tions that shape their potential role in making contexts.

				Generative AI models using diffusion and transformer archi-tectures demonstrate remarkable visual content production from text descriptions. Systems like DALL-E,1 Midjourney,2 and Stable Diffusion3 enable rapid visual concept exploration through natural language. Advanced tools like Tripo,4 Hyper-3D,5 Meshy, 6 or Polycam7 generate detailed 3D models from prompts or images. These models generate novel visual ele-ment combinations, potentially expanding designer conceptu-al space (Ramesh et al., 2022). 

				However, they operate on statistical correlations rather than physical principles or functional requirements, producing outputs that reflect only superficial understanding (Marcus & Davis, 2019) or superficially plausible but deeply incoherent outputs.

				
					1	chat.ai-pro.org/chat/dall-e

					2	midjourney.com

					3	stability.ai/stable-image

					4	studio.tripo3d.ai

					5	hyper3d.ai

					6	meshy.ai

					7	poly.cam/tools/3d-model-generator
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				In 3D design, AI applications span parametric optimization to generative design. Autodesk’s Dreamcatcher explores vast design spaces based on constraints and performance criteria, generating solutions that challenge conventional thinking. These systems employ evolutionary algorithms and topology optimization, creating structurally efficient forms that min-imize material use. Yet Menges (2015) notes such approaches produce results requiring significant human interpretation and modification for manufacturability, highlighting the con-tinued importance of designer judgment.

				LLMs introduce design assistance possibilities through nat-ural language interaction, potentially serving as consultants offering suggestions, generating specifications, or explaining concepts, engaging in complex reasoning, suggesting appli-cations in documentation, requirement analysis, and brain-storming (Brown et al., 2020). However, these models operate as stochastic parrots, reproducing training data patterns with-out genuine understanding, raising reliability concerns for/in critical design decisions (Bender et al., 2021). AI integration with digital fabrication presents, therefore, challenges and opportunities. Many scholars, like Mueller et al. (2014), ex-plored machine learning optimizing fabrication parameters, predicting material behaviour, and adjusting tool paths, while Loh and Pei (2019) demonstrated AI potential in detecting and correcting 3D printing errors. 

				These applications position AI as an intelligent assistant, enhancing precision in making processes and reliability. Nevertheless, critical limitations persist across AI design 
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				applications. Lacking embodied experience, AI cannot devel-op tacit knowledge from physical material interaction. They operate on representations rather than engagement, missing Pallasmaa’s (2009) thinking hand — sensory feedback, motor control, and cognition integration characterizing skilled mak-ing. Current AI struggles with flexible, context-dependent categories humans naturally employ, lacking Hofstadter and Sander’s (2013) fluid concept processing.

				4. Futurable Scenarios: Envisioning AI-Enhanced Making Spaces

				AI’s integration into makerspaces reveals tensions between computational capabilities and the embodied, tacit knowledge central to Maker culture. Following Weiser’s (1999) ubiquitous computing vision, future makerspaces might employ ambient intelligence that recognizes difficulty and suggests solutions from collective experience, preserving tacit knowledge other-wise lost when makers depart (Ackerman et al., 2018).

				AI enables distributed making across boundaries, identifying complementary skills and facilitating collaborations combin-ing craft traditions with contemporary technologies — when Tokyo joinery solves Milan structural challenges, Shirky’s (2010) cognitive surplus emerges through intelligent connec-tion. Material intelligence guides selection by simulating re-sponses to fabrication and environmental conditions (Oxman & Oxman, 2010), extending to aesthetic qualities and sustain-ability, enabling human-material correspondence (Ingold, 2013). Pedagogical applications offer personalized instruction adapting to learning styles (VanLehn, 2011), scaffolding with-
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				in zones of proximal development (Vygotsky, 1978) across multiple skill levels simultaneously.

				These dimensions frame the following analysis of AI’s poten-tialities and limitations across:

				Design practice;

				Making practice;

				Learning processes. 

				4.1. On Design Practice

				The integration of AI into design practice within makerspaces necessitates reconceptualizing fundamental design process-es. Rather than following linear progressions from problem to solution, AI-mediated design might enable innovation that could continuously reframe problems based on emerging insights (Dorst, 2011). AI systems, in this sense, could main-tain multiple, parallel explorations of design problems, each informed by different theoretical frameworks or cultural perspectives, allowing designers to navigate wicked problems (Buchanan, 1992) with greater flexibility and depth.

				The ideation phase of design might be transformed through what we might term augmented imagination. AI systems trained on design history, material culture, and technical doc-umentation would serve as creative supporters (Gero & Maher, 1999), offering unexpected connections that expand the solu-tion space. Unlike generative AI producing finished images, these systems would engage in conceptual dialogue, helping designers articulate tacit assumptions and explore alterna-
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				tive framings — reflecting Schön’s (1983) reflection-in-action, where practitioners engage in continuous dialogue with the situation at hand. 

				Co-creative systems position AI as a conversational part-ner rather than an autonomous generator, with AI proposing alternatives that humans evaluate and redirect (Moruzzi & Margarido, 2024). Prototyping processes might benefit from AI’s capacity to simulate design performance across scales and contexts, extending beyond current tools by incorporat-ing tacit knowledge from maker communities—understanding not just whether a joint will hold, but how it will age and what cultural meanings it might carry. The iterative refinement characteristic of design practice could be accelerated through AI-mediated feedback loops tracking design evolution across projects, identifying patterns in how successful solutions emerge, and helping designers recognize promising directions or unproductive cycles. As accumulated wisdom allows experi-enced designers to recognize situations and apply appropriate strategies (Lawson, 2005), AI might democratize access to this expertise while preserving individual creative vision.

				Documentation and knowledge preservation represent crit-ical areas where AI could enhance design practice. Current practice often fails to capture the reasoning behind design decisions, the alternatives considered and rejected, or the tacit knowledge embedded in successful solutions. AI systems could automatically generate comprehensive documentation that preserves not just what was made, but why and how deci-sions were reached (Restrepo and Christiaans, 2004). 
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				This creates institutional memory that future makers can access and build upon, transforming individual projects into collective learning resources.

				4.2. On Making Practice

				The transformation of making practices through AI integra-tion extends beyond design to encompass fabrication activities. Making provides unique cognitive benefits through direct en-gagement with physical reality — benefits that must be preserved even as AI augments human capabilities (Crawford, 2009).

				Tool mediation represents a fundamental aspect that AI could revolutionize while maintaining the craft practice’s essential character. Intelligent tools might adjust behaviour based on user skill level — a CNC router offering automated assistance to novices while providing fine-grained control to experts. Computational tools thus become extensions of human skill rather than replacements (McCullough, 1996). Material dia-logue systems could transform material interaction, translat-ing subtle responses — grain patterns in wood, stress patterns in metal, flow characteristics in polymers — into information enhancing understanding without replacing tactile engage-ment. This builds on Malafouris’s (2013) theory of material engagement, recognizing cognition as emerging from dynam-ic interaction between mind, body, and material world.

				Quality assessment could benefit from AI’s pattern recognition while preserving maker autonomy. Rather than simply iden-tifying defects, AI could help makers understand why errors occurred, fostering Sennett’s (2008) intelligent hand. 
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				Collaborative making could be enhanced through AI coordi-nating group projects while preserving individual contribu-tions, helping communities develop shared vocabularies and resolve conflicts (Fischer, 2004) — functioning as boundary ob-jects plastic enough to adapt to diverse needs yet robust enough to maintain common identity (Star & Griesemer, 1989).

				However, critical limitations persist. A force sensor detects a resistance increase during CNC routing, but cannot distin-guish tool wear from material density variation from hid-den knots. Experienced makers integrate multiple sensory streams with material knowledge; AI documenting from external observation misses these embodied dimensions. 

				Yet digital fabrication introduces computationally-designed materials — multi-material 3D printing, programmable tex-tiles, shape-memory alloys — where AI genuinely expands capabilities, suggesting AI’s greatest contributions may lie in expanding material possibilities rather than mediating exist-ing relationships.

				4.3. On Learning Processes

				AI integration into makerspace learning environments trans-forms knowledge construction, sharing, and validation within practice communities. Transformations must respect mak-ing’s embodied learning character while leveraging AI capa-bilities, enhancing skill development. Personalized learning trajectories emerge from AI recognizing individual patterns and adapting instruction. Building on Gardner’s (1983) mul-tiple intelligences theory, AI identifies whether learners re-spond better to visual demonstration, verbal explanation, 
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				or hands-on experimentation. AI might recognize learners struggling with spatial reasoning but excelling at systematic experimentation, suggesting projects leveraging strengths while building weaknesses.

				Distributed apprenticeship revolutionizes master-apprentice relationships. AI captures master maker expertise, creating Collins et al.’s (1989) cognitive apprenticeship, making think-ing visible. Unlike traditional apprenticeships, which depend on human master availability, AI-mediated apprenticeships provide continuous expert knowledge access while preserving iterative, embodied craft learning.

				Peer learning networks enhanced through AI identify com-plementary skills facilitating knowledge exchange. AI cre-ates learning ecosystems where projects contribute collective knowledge addressing individual challenges (Halbinger, 2018). Systems connect struggling makers with peers who have mastered similar challenges, fostering Brown and Du-guid’s (1991) learning-in-working.

				Assessment in AI-enhanced makerspaces moves beyond tradi-tional metrics, embracing Eisner’s (2002) educational connois-seurship8. AI recognizes technical proficiency, creative prob-lem-solving, aesthetic development, and collaborative skills. This formative assessment aligns with Black and Wiliam’s 

				
					8	The Educational connoisseurship has been defined by Elliot Eisner to address a qualitative approach to understanding education that uses an artist’s or critic’s eye to enhance the subtleties of teaching and learning. This method emphasizes the qualitative over the quantitative, drawing from the arts to provide a richer, more nuanced understanding of what happens in schools.
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				(1998) assessment for learning, where evaluation supports con-tinued development. Reflective practice development support-ed through AI helps makers articulate their thinking process-es. Schön’s (1987) work on reflective practitioners suggests AI could prompt decision-making documentation, transforming tacit knowledge into explicit understanding. This metacog-nitive dimension — or even learning how to learn — becomes crucial in rapidly evolving technological contexts.

				Yet these pedagogical transformations in design, making, and learning do not occur in isolation; they intersect with broader systemic forces that shape how maker communities develop, who gains access to emerging tools, and what values guide technological adoption.

				5. Future Implications

				The integration of AI into makerspaces encompasses social, cultural, economic, and philosophical dimensions beyond technical considerations. These implications require careful examination to ensure AI enhances rather than undermines the core values of maker communities.

				While increased knowledge access appears beneficial, it rais-es questions about preserving hard-won expertise, as AI’s democratization of expertise could fundamentally alter power dynamics. Dreyfus and Dreyfus (1986) noted that true expertise involves intuitive understanding developed through extensive experience. If AI provides shortcuts to competence, what moti-vates deep craft engagement? This reflects Carr’s (2014) broad-er concerns about automation’s impact on human skills.
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				AI’s promise in makerspaces must be evaluated against doc-umented learning mechanisms in these environments. The prevalent narrative frames AI as enabling personalized learn-ing at scale, but this fundamentally misunderstands how mak-er communities generate and transmit knowledge, as making embodies cultural values extending beyond technical proce-dures: craft practices carry histories of resistance and identity that risk being lost in digital translation (Adamson, 2013). AI systems trained on explicit knowledge may therefore fail to preserve cultural contexts that give practices meaning, potentially reinforcing biases in what Haraway (1991) terms situated knowledges. 

				On the other hand, economic implications could reshape re-lationships between amateur/professional makers and indi-vidual/industrial production. While Rifkin (2014) envisions a zero marginal cost society where distributed making displaces centralized manufacturing, AI tools lowering entry barriers might simultaneously raise professional standards, poten-tially excluding makers lacking advanced technology access. This could create what Eubanks (2018) identifies as digital poorhouse effects, reinforcing existing inequalities.

				Moreover, environmental implications demand consideration. While AI could optimize material use and reduce waste, com-putational resources carry environmental costs. Crawford (2021) documents AI’s vast material infrastructure dependencies, from rare earth mining to energy-intensive data centres. Sustainable making promises must be weighed against these costs, suggest-ing the need for Fry’s (2009) design futuring approach.
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				There are also considerations on the ethical side that extend beyond privacy to encompass agency, creativity, and dignity. If AI determines what’s made and how, human creative agen-cy diminishes. Verbeek (2011) argues that tools actively medi-ate human experience. AI systems that suggest and optimize might narrow experimentation space and productive failure, characterizing creative making. We need to consider that future development requires appropriate governance frame-works, balancing innovation with community values. Unlike industrial contexts prioritizing efficiency, makerspaces em-body commons governance (Ostrom, 1990). AI systems must support rather than supplant community decision-making, maintaining contextual integrity (Nissenbaum, 2009), re-specting maker community norms.

				Educational adaptation requires comprehensive data literacy programs bringing together learning analytics specialists, data scientists, researchers, and policymakers (Williamson, 2019) — for instance, training makers to critically evaluate AI-generated design recommendations by understanding the datasets, pa-rameters, and optimization criteria underlying algorithmic sug-gestions. Maker education should emphasize uniquely human capabilities — judgment, creativity, ethical reasoning — while teaching effective AI collaboration. Research priorities should preserve making’s unique cognitive, social, and cultural bene-fits. This includes investigating how AI supports Pink’s (2009) sensory ethnography — understanding making through embod-ied engagement rather than abstract representation. Priority be-longs to AI applications enhancing rather than replacing tactile engagement, social learning, and creative exploration.
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				6. Conclusions

				AI integration in makerspaces presents both opportunities and challenges for design and making practices. This analysis examines how AI might mediate between knowledge forms — tacit and explicit, individual and collective, traditional and innovative. Successful integration requires preserving mak-ing’s essential characteristics that provide cognitive, social, and cultural value while leveraging AI capabilities to enhance human capacities.

				A designerly way of knowing remains central to understanding how AI supports rather than supplants creativity. AI systems recognizing the iterative, embodied, contextual nature of design knowledge could amplify human capabili-ty. This requires moving beyond current paradigms, prior-itizing efficiency toward systems valuing experimentation, failure-based learning, and judgment cultivation. Tacit knowledge from direct material engagement cannot be fully computationally captured, positioning AI to augment rather than automate making.

				Makerspaces offer unique contexts for exploring human-AI collaboration. These environments embody peer learning, experimentation, and knowledge sharing principles that could inform AI development respecting human agency while pro-viding intelligent support. The social dimensions — relation-ships, conversations, collaborative projects characterizing vibrant makerspaces — must be preserved and enhanced, not displaced by AI mediation.
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				Integration implications encompass broader questions about work, education, and creativity futures. As making practices incorporate AI tools, democratizing potential must be real-ized while avoiding new forms of exclusion or dependencies. This requires ongoing dialogue between technologists, mak-ers, educators, and policymakers, developing frameworks that protect community values while enabling innovation.

				Future research should prioritize understanding how AI supports making’s unique benefits: material consciousness development, functional object creation satisfaction, and collaborative project social bonds. Rather than viewing AI as an implementable solution, approach it as a tool whose value emerges through thoughtful practice integration. The goal isn’t making humans more machine-like but developing machines that better support human creativity, learning, and community.

				The future of AI in makerspaces depends not on technolog-ical capabilities alone but on integration choices into human practices. Maintaining focus on making’s human dimensions — curiosity, creativity, community, driving maker culture — enables developing AI applications that truly enhance rather than diminish rich traditions and future possibilities. Tacit futures must preserve making’s essential humanity while em-bracing AI’s potential, expanding what individuals and com-munities create, learn, and share.
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				Abstract

				More-than-human approaches in design require openness to experimentation and de-bate, highlighting the need to rethink our approaches, methods, and tools for making and designing. 

				This paper explores what it means to make and design in a plural world, where both human and non-human entities actively participate in creative processes. Drawing on insights from the design-led and interdisciplinary WOLB Wollelab project in South Tyrol, Italy – combining mountain wool (often wasted in tones), open-design, digital fabrication, and craft techniques – we examine how local wool production can be reimagined through a more-than-human perspective. The research methodologies include workshops, eth-nographic inquiry, participant observation, interviews, hands-on felting experiments, pro-totyping, and testing to engage with the entities involved in the making process. Findings reveal how plurality in making emerges through diverse attitudes, approaches, frictions, agreements, and disagreements among human and non-human participants. Drawing on the insights, we introduce three conceptual tools – thing ego, thing self, and silent plural-ism – within the framework of agonistic plural making, offering ways to navigate relational and often conflictual dynamics in collaborative design. These conceptual tools serve as invitations rather than fixed constructs, aiming at guiding designers and researchers to attend better to thing agency, and engage ethically, inclusively, and critically with the com-plex entanglements of plural making.
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				1. Introduction

				Design research is evolving as more-than-human design gains recognition, expanding the focus from humans to include more-than-humans as active participants. More-than-human recognizes the complex relations that link beings, landscapes, and environments at scales from microbial to planetary (Jaque et al., 2020). 

				The shift towards more-than-human approaches requires openness to experimentation and debate, resulting in the emergence of diverse methodologies, tools, and technologies in the processes of making and designing through “proces-sual entanglements” (Mohan, 2025). Such approaches not only open new modalities of making but also enable “designers to think and act more critically about their responsibility to de-sign more ethical ways of living and working” (Forlano, 2016, p. 43). One way to do that is through “designing with” things (Wakkary, 2021) and being attentive to their agency within collective processes. 

				In this paper, we consider things as diverse entities – tech-nological, material, living, and conceptual – participating in a plural making process. Drawing on the notion of things as socio-material assemblages – collectives of human and non-human actants (Latour, 2005) – we present insights from the WOLB Wollelab research project. These insights form the basis for developing conceptual tools that might enable designers, researchers, and practitioners to engage critically with things in the emerging field of more-than-human design.
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				Local sheep wool from the mountainous region of South Ty-rol, Italy, acts as a thing that binds and entangles the entire production process and its participating entities. Its agency becomes especially evident when viewed through the lens of “vital materialities” (Bennett, 2010). Dating back to the Neo-lithic period, the ancient technique of felting wool with water and soap has long fostered close interaction between matter and maker. Wool felt, one of the earliest animal-fibre fabrics found near Çatalhöyük (6500 BC) in Anatolia, Türkiye (Ryder, 1986), forms an unorganized mesh when fibres rub togeth-er, aided by warmth and moisture, illustrating the relational co-constitution of entities. The earliest attempts to spin wool into yarn may have been inspired by primitive mouflon sheep during molting, when fibres twisted naturally into threads, a discovery that such naturally formed yarns could be woven into cloth (Ryder, 1986). This process invites reflection on the significance of serendipity in plural making, where diverse entities – human and non-human – participate together.

				With the introduction of needle felting technology in the early 20th century, wool was no longer only shaped by hu-man hands with tools, but machines began to participate in the making. How did wool respond to these different forces? What forms of collaboration or resistance emerged in the making process? 

				Today, robotics, especially collaborative robotics and digital fabrication tools, further complicate these interactions, creat-ing new entanglements between humans, matters, and ma-chines, and offering emerging ways to process local wool. In 
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				this context, what roles do things play? How does their agen-cy influence – or fail to influence – decision-making process-es, and how does it give rise to plural making, as well as the “ethico-onto-epistemological” (Barad, 2007) practices they enable? In plural making, we argue that each entity carries a voice – sometimes perceptible, sometimes expressed through silence – and participates in an “agonistic pluralism” (Mouffe, 1999). We extend the notion by situating it within a making process through WOLB.

				This paper draws on the findings that emerged from the one-year, design-led, interdisciplinary WOLB project, which ex-plores alternative possibilities of local wool production with a more-than-human approach. It investigates how hybrid making practices can integrate design, technology, and crafts to gen-erate new methods and tools for processing mountain wool through an interdisciplinary and co-creative design process.

				We present the notion of agonistic plural making and three associated conceptual tools – thing ego, thing self, and silent pluralism – as theoretical outcomes, emerging from the WOLB project. With these concepts, in this paper we elaborate the following question: What does it mean to make in a plu-ral world where things are recognised as active participants in the making and designing process? 

				These concepts that draw on diverse theories and disciplines can be used in the field of more-than-human design, enabling us to articulate our learnings, unlearnings, and positionalities in collaborative processes. They also demonstrate how plural-
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				ity in making offers a critical lens on collaboration – one that not only grounds within productive and positive aspects of it, but also foregrounds the frictions, unheard voices, and the layered dynamics that shape making in a plural world.

				2. Theoretical Framework

				With the influence of new materialist and post-humanist theories and the implications of emerging technologies, new ontological perspectives have been entering into design prac-tices. The concept of “thing”, introduced by Heidegger (1971), challenges the ordinary understanding of what a thing is. Hei-degger (1971) argues that a “thing” exists beyond the modern world’s thinking of a mere object, as its “thingness” comes from its capacity to unite, or to “thing” the world. Moreover, “Thing Theory” (Brown, 2001) provides a critical gaze to highlight the role of non-humans in design. It shifts the tra-ditional notion from objects as passive elements to things as active participants. 

				The notion with the “ethico-onto-epistem-ology” (Barad, 2007), shows the inseparability of things – human and non-human – either in knowledge production or practice, or rather making worlds as being part of the world. Geerts and Carstens (2019) argue that contemporary issues require us to foster responsible ethico-onto-epistemological practices in which we need to acknowledge our actions on a planetary scale. On the other hand, the lens of seeing “socio-material assemblies” as “Things” (Björgvinsson et al., 2012b, p. 102) expands the sphere of design, including animals (Frawley & Dyson, 2014), technologies (Giaccardi & Redström, 2020), and 
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				“matter as vital collaborator” (Smitheram & Joseph, 2020, p. 293). 

				In this polyphony that emerges from the diversity of voices participating in the design process, it is crucial to look at how heterogeneous co-existence, collaboration, and co-becoming can happen, and how this heterogeneity can form new “in-tra-actions” (Barad, 2007) in the process of plural making.

				Seeing the making process as moments of relationalities that happen between the things – whether the machine, human hand, software, or the matter – raises the question of who the designer/maker is with shared agency in the act of designing together (Wakkary, 2021, p. 22). However, this collaborative design process does not only flow with agreements, but it also involves moments of negotiation, friction, and rejection. 

				DiSalvo (2010, p.1) critiques that in design, democracy is mainly considered as “consensus and the associated concerns of access to information and procedures”, and he invites us to look at democracy in design with an alternative gaze through the notion of “agonistic pluralism” (Mouffe, 1999). In contrast to antagonism, agonism can be understood as a struggle between opposing forces that embodies an ongoing state of disagreement and confrontation, whose conflictual dimension constitutes ethico-political principles and brings a conflictual consensus (Mouffe, 1999). Fuad-Luke (2016) shows three possible positionings of design projects ranging from “agreement, agonism, and antagonism”. While these perspec-tives focus on the realm of social design, design activism, and 
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				participatory design, applying the concept of “agonistic plu-ralism” in more-than-human design can open new questions on democracy, including all things (Latour, 1993) and their agencies in collective making. It may also enable things to be seen, recognized, and acknowledged.

				Asenbaum et al. (2023) extend the notion of radical democra-cy beyond humans by addressing the role of non-human par-ticipants forming diverse ecologies. Aktaş and Mäkela (2019) refer to the collaboration between the maker and material as a form of “negotiation”, that is based on reciprocity - giving and taking, pulling and pushing, in continuous motion. 

				Based on these theoretical underpinnings, this paper opens a discussion on how making and designing in today’s con-temporary context can consider the plurality of voices in an idealistic democracy of things in making, based on “bitter compromises” (Brown, 2015, p. 23) that are the results of di-verse attitudes, approaches, frictions, agreements, and disa-greements.

				3. WOLB Wollelab

				As in many regions across Europe, the issue of local wool waste is significant. In the Nord-East of Italy, the region of South Tyrol alone discards approximately 80 tonnes of local wool that end up in landfills (Bektaş et al., 2025). This not only increases transportation, disposal, and energy costs but also results in “troubled abundance” (Uğur Yavuz et al., 2024). In response to this situation, it becomes crucial to explore practices and processes that move beyond existing industrial 
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				models by paying attention to the socio-ecological and cultur-al entanglements of local wool.

				Contrary to industrial practices that separate materials from the land and the people who care for them (Mohan, 2025), wool remains deeply intertwined with the entities involved in its processing – from shearing and scouring to carding, spin-ning, and felting. When considered within the notion of plural making, the local wool production highlights its interdepend-ent and resilient forms of co-existence within its broader ecosystem.

				Situated in the Italian Alps, the WOLB project brings together rural and urban actors – designers, engineers from an Indus-try 4.0. lab, a wool manufacturer, a mountain apparel brand, rural entrepreneurs, and crafters from a mountain crafts school – to investigate alternative ways of local wool produc-tion. It combines collaborative robotics (cobot), digital fabri-cation, and craft techniques with open design and relational principles. 

				Considering the increasing impact of digitalisation, the WOLB project explores “how the abilities of things, such as cobots and digital fabrication tools, are entangled with human and material practices in the context of local wool production” (Bektaş et al., 2025, p. 2). This process led to the development of a digital fabrication tool – an end-effector titled Woolotter, designed to process local wool in alternative ways using cobots.
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				3.1. Design Process 

				The design process embraces co-creative workshops, ethno-graphic inquiry into local wool practices, participant observa-tion, interviews, hands-on felting experiments, prototyping, and testing. Throughout the year, three main workshops were organized with project collaborators, giving rise to one of the key outputs of the project: Woolotter. The overall process (Fig. 1) is illustrated to show the diverse activities carried out.

				As a first stage, the name of the project was decided collec-tively by the project members and collaborators. The title needed to resonate with diverse stakeholders in a multilingual region like South Tyrol. Wollelab (acronym WOLB) combines “wolle” (German for “wool”), “e” (Italian meaning “and”), and “lab”, referring to both digital and physical spaces. This hy-brid word can be associated with a place, a tool, a matter, or a more-than-human entity.

				3.1.1. WS: Co-imagining WOLB 

				The first workshop took place during the project’s kick-off in January 2025, with nine participants, including project mem-bers and external collaborators. Its purpose was to align the 
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				Figure 1. Merve Bektaş, design process of WOLB Wollelab represented through the felting of tangled fibres forming a mass, visualisation, 2025.
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				participants, clarify the project vision, and define collabora-tive tools and methods for communication, sharing, and ne-gotiations throughout the project. The workshop encouraged imagination while also embracing uncertainties and doubts, aiming to better understand participants’ needs, skills, and visions through collective effort.

				A designed template was used to collect individual responses, followed by a dialogue in which participants shared their in-sights in a circle. The responses were then analysed and clus-tered through an affinity mapping (Fig. 2), and the resulting themes were shared with the participants as an outcome of the first collective session.

				During the workshop, the term more-than-human was collec-tively defined to establish a common ground for further dis-cussions. A map of entities, including environment, materials, 
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				Figure 2. Emerging insights from the WOLB Wollelab kick-off workshop, affinity mapping, 2025.
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				multispecies interactions, time, and sensorial inputs, served as a starting point for participants to craft their own interpre-tations. Crafters and manufacturers engaged with the notion at a level closely tied to nature, recognising humans as part of a relational network. They approached it through material sourcing, considering where materials come from and how they relate to other elements. Designers mainly focused on temporal and relational scales in making processes – for ex-ample, comparing ten minutes of knitting with ten minutes of growth of a fibre in a more-than-human context. Engineers, working closely with robotics, emphasized humans as central actors, highlighting the very-much-human dimension of hu-man-robotic collaboration.

				The workshop continued with a speculative brainstorming session using images related to wool production and its eco-systems (Fig. 3). They were categorised into tools and tech-nologies, craft techniques, animals-plants-herbs-rocks, and urban and rural contexts. Participants were invited to select an entity and connect it with other entities to co-create di-verse wool-making scenarios for the project. Engineers and designers tended to select technological components, such as tools and robots, while crafters and manufacturers combined plants or natural elements with technologies for processing wool. As a result of this session, several ideas emerged as possibilities for local wool when diverse entities come to-gether (e.g., place-based interventions in rural settings – such as using solar power to dye local wool with Alpine plants through embedding sensors and actuators).
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				3.1.2. WS: Using Digital Fabrication Tools in a Rural Context

				The second workshop was organized as a three-day event in the Ulten-Ultimo Valley, hosted by the wool manufacturer and the mountain crafts school as project collaborators. The pri-mary aim of the workshop was to introduce participants to an existing open-source digital fabrication tool for spinning and to explore how this experience could inform the development of a new tool within the project.

				On the first day, participants were guided through assembling all hardware components of the spinning machine and imple-mented the software using the provided instructions. The sec-ond day focused on experimentation by using merino wool. The spinning machine allowed for diverse yarn production 
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				Figure 3. Co-imagining WOLB Wollelab with things, 2025 (photo Angela Bonan).
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				through adjustments in programming, which proved an excit-ing moment for participants. However, they found it challeng-ing and time-consuming to continually adjust the machinery at each step to achieve the desired result. Crafters and wool manufacturers, drawing on their expertise, adapted quickly and were able to spin wool efficiently once they understood the machine’s mechanics.

				On the third day, local wool was introduced to the spinning machines. Using pre-carded local wool, participants first pre-pared the fibres for drafting and alignment prior to spinning. This proved very challenging, as the hardware and software were not yet optimized for local wool. Despite the limitations of the machines, participants were able to spin some local wool and documented the results for comparison with the first day’s experiments with merino wool.

				By the end of the workshop, participants expressed resistance to using the machinery, particularly when it did not accom-modate local wool effectively. They engaged with the tools only when able to operate them according to their expecta-tions and needs, highlighting the tension between experimen-tal digital fabrication and local material practices.

				3.1.3. WS: Wool Meets Cobot: What Can They Learn From Each Other?

				The third workshop was held at the Industry 4.0 lab and includ-ed five participants: designers, engineers, and young interns. Its aim was to introduce engineers to wool production, covering the diverse stages of its processing, and to collaboratively brainstorm 
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				on the concept of things’ agency and how a cobot could be inte-grated into wool processing. The results showed that engineers tended to view the entire process as a system or a step-by-step chain controlled by humans. Designers, on the other hand, fo-cused on the agency of the material, the technical capabilities of tools, and the relationship between tools, technicality, and ma-terials. Designers also considered how these interactions influ-enced production and the emergence of new aesthetics, blurring the boundaries between things and their expected outcomes, and highlighting the entanglements arising from such interactions.

				The workshop led to initial sketches and prototypes, which informed the development of the end-effector for processing wool: Woolotter.

				4. Woolotter

				A key output of the design process was Woolotter (Fig. 4), a digital fabrication tool adapted to be used with cobots to process wool using the needle-felting technique. The initial concept involved using raw wool with a multi-tool approach, combining diverse wool colours to generate felted samples through a generative software. It is designed together with the project team including designers and engineers, and takes its name from the concept of plotting (Bektaş et al., 2025). 

				Woolotter is mostly 3D-printed, assembled with only two screw sizes and a limited number of heat inserts, controlled with open-source electronics such as Arduino, and readily available hardware. It is currently capable of felting pre-prepared mate-rial into desired samples by following given trajectories. 
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				Figure 4. Initial test of the collaboratively designed and developed Woolotter tool using a cobot at the Smart Mini Factory Lab, Bolzano-Bozen, Italy, 2025 (courtesy WOLB Wollelab, photo Merve Bektaş).

			

		

		
			
				Figure 5. Local mountain wool felted with Woolotter, Bolzano-Bozen, Italy, 2025 (courtesy WOLB Wollelab, photo Merve Bektaş).

			

		

	
		
			
				PAD Pages on Arts and Design #29

			

		

		
			[image: ]
		

		
			[image: ]
		

		
			[image: ]
		

		
			
				173

			

		

		
			
				Agonistic Pluralism when Making and Designing with Things by M.Bektaş & S. U. Yavuz

			

		

		
			
				PAD Pages on Arts and Design #29

			

		

		
			[image: ]
		

		
			[image: ]
		

		
			
				Initial lab tests demonstrated a successful felting process (Fig. 5), with minor operational difficulties. 

				5. Agonistic Plural Making and Designing

				Making happens when diverse things participate in the pro-cess of making, extending beyond the human. As our material world requires a shift from extractivist and productivist models towards renewal and repair, we must rethink conventional ap-proaches, and our relationship with materiality needs a transi-tion that embraces other qualities. These materialities consist of complex networks of diverse things that inherently embrace social and material dimensions. But what happens when things embody diverse and sometimes conflicting voices? 

				Plural making does not necessarily mean harmony. Draw-ing on agonistic pluralism, we obtain a critical lens through which to understand how diverse things both can and cannot participate in the making process – through forms of conflict-ual consensus. When thinking through this perspective, mak-ing is not a solitary or isolated act; instead, things come into relation, forming consensual – yet often conflictual – entan-glements that give rise to the act of making itself.

				In WOLB, things often do not always agree with one another and can differ in terms of language, attitude, approach, and boundaries. Designers and engineers seek alignment to under-stand each other and their disciplines, and moments of disori-entation can create opportunities for new forms of shared un-derstandings. Crafters contribute with their embodied way of knowing, which enriches these moments and can add another 
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				layer of complexity. As a “vibrant matter” (Bennett, 2010), wool has its own language, often in tune with the environment and other ecologies. It becomes evident that wool is not just a medium to be shaped by human hands nor with machinery. It is a material with its own agency, subject to its own needs, lim-itations, characteristics, memories, and knowledge. Besides, the robotic arm stays in the blurry boundary, while resembling a human arm and moving like humans with its 6-axis, yet it operates through a quantitative, algorithmic language. The ro-botic arm can be considered as “quasi-other” (Verbeek, 2005), moving beyond being a mere tool or extension of the human being towards a technological counterpart with its capacities, abilities, and logics, and therefore participating in the making process with a form of authorship. 

				While all things in this entangled transformation have their own standpoint, can we envision a consensus where all voic-es of things exist and through that become with – or not with – one another? As an inevitable result of this plural making process, the interplay of things and their agencies creates friction, moments of breakdown, or failure. Although these disruptions may first seem like obstacles, they provide oppor-tunities for learnings and unlearnings. 

				Drawing from these findings, agonistic plural making opens possibilities for a continuous learning process while making by carefully responding to the other. What Björgvinsson et al. (2012a, p. 143) mentions about the role of design researcher as “infrastructuring agonistic public spaces mainly by facilitating the careful building of arenas consisting of heterogeneous par-
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				ticipants”, that can be seen within the notion of agonistic plural making that invites designers and practitioners to not only pay attention to frictions, but also let them happen by creating unu-sual alliances that consist of humans and non-humans. 

				5.1. From Thing Ego to Thing Self

				Building on reflections from thing theory and insights from the WOLB project, we propose thing ego and thing self as conceptual tools to guide critical thinking and making when engaging with things. 

				Drawing from a Jungian perspective, the distinction between ego and self provides a complementary lens. Jung (1971, p. 60) defines the ego as “individual differentiation”, the centre of individual consciousness, while the self encompasses the total-ity of the psyche, integrating both conscious and unconscious dimensions. Inspired by these notions, thing ego might refer to the individual aspects of things, whereas the thing self refers to their collective, deeper, layered, and relational qualities. 

				Within the insights gathered in the WOLB, when things are considered – whether wool, animal, cobot, human, or other entities – their individual ego may resist collaboration. For instance, human resists the itchiness of mountain wool due to their comfort level, while mountain sheep resist harsh envi-ronmental conditions, producing coarse wool for protection and survival. Similarly, machinery responds selectively to the wool’s roughness or fat content, depending on the breed. Co-bots, in contrast, enable human participation in the making process with their flexibility, lightweight design, and safety 
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				protocols, differing from the rigid protocols of industrial robots. 

				While a thing’s ego sets boundaries, resists change, or asserts authenticity, the thing self extends beyond individuality, em-bracing the encounters of diverse agency of things and their “conflictual consensus” within a broader relational network. These encounters can evoke a “polyphony of assemblages” (Tsing, 2015), where differences and entanglements come together. In this sense, agonism becomes a regenerative force, a site of negotiation among humans and non-humans. It re-minds us that making is not a smooth action, but an ongoing dialogue between diverse agencies. 

				5.2. Silent Pluralism

				Silence itself carries wisdom and strength, and this does not imply emptiness or a lack of voice. At the same time, silence can generate friction, particularly when a voice is needed to enact change, especially in relation to things. 

				From a post-humanist perspective, silence stands in contrast to the anthropocentric focus on voice and speech, allowing for diverse modes of communicating. Silence can serve as a site of “deep listening” (Oliveros, 2005). It does not imply passive acceptance, rather, its holistic criticality lies in its ability to hold the totality of things within itself.

				Mountainous environments demand that sheep adapt, resist, and survive under extreme conditions. If sheep did not re-spond to these conditions, they would neither survive nor con-
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				tinue their evolutionary trajectory. This reciprocal interaction demonstrates a silent pluralism in practice, continuously negotiating and evolving within ecological, biological, social, and technological spheres. By attending to silent pluralism, designers and researchers can notice and respond to the com-plexity of these encounters.

				Silent pluralism, therefore, can manifest in multiple ways. It can function as a responsive practice, engaging in back-and-forth interactions with the world. While design often seeks to change things and alter how the world is designed, silent plu-ralism may instead hold a space for observing, participating, and listening deeply.

				6. Conclusion and Reflections

				As in many regions in Europe, the local wool supply chain reveals its fragility and lacks resilient modes of production processes capable of coping with multiple crises – it becomes evident that we must rethink our approaches, methods, and tools for making and designing. 

				Such rethinking requires forms of negotiation and collabo-ration among all entities within the wool ecosystem – human and non-human – for its future sustainability. These shifts demand ethico-onto-epistemological care, especially in a time when technological innovations bring rapid change and transformation without sufficient consideration of their so-cio-ecological implications and consequences. When consid-ering robotics, for instance, without such critical attention, these technologies risk threatening not only craftspeople, 
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				local manufacturers, and the know-how they hold, but also their ecologies.

				Based on the findings achieved within the project WOLB Wol-lelab, we introduce agonistic plural making as a notion that foregrounds “conflictual consensus” within relational mak-ing processes and leads towards alternative ways of working with wool. Through the lens of agonistic plural making, in this paper, we propose three conceptual tools as key findings: thing ego, thing self, and silent pluralism. These tools may guide processes and practices in more-than-human design and research, facilitating a more inclusive engagement, for instance, with materialities such as wool. They are intended not as fixed conceptual constructs, but as invitations – en-couraging designers and researchers to cultivate curiosity toward the things they work with and to embrace making and designing as a relational encounter.

				These concepts may serve as a basis to design new tools and methods to aid collaboration and plural making processes that go beyond the human. Although articulating what non-human entities mean, do, or enact remains challenging, attending to their relational agencies is essential for cultivating practic-es that are responsive, ethical, and attuned to the complex entanglements of a more-than-human world. Alternatively, they can serve as reflective lenses at various moments in the design process, offering new perspectives on the entities involved – or not yet considered – and their relationships with things that are part of it.
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				Abstract

				This paper explores the relationship between design and production as a space for inno-vation, reinterpreting crafting not as a nostalgic practice, but as a design attitude capable of guiding industrial processes through craft-driven design methodologies.

				The study is based on a case analysis conducted at Atelier Vierkant, a Belgian fami-ly-owned enterprise specialising in design research on mass-produced artisan ceramics. 

				This context provides an ideal observatory for examining how industry can both preserve and regenerate craftsmanship within a space where design and production coexist and influence each other. Adopting a focused ethnographic methodological approach that combines contextual inquiry and action-reflection practices, the research investigates how embodied knowledge, belonging, and intergenerational learning acquire value through collaboration and spatial proximity.

				The findings reveal that, within an organisational model in which design and production coexist in the same physical and temporal space, an immediate and informal dialogue arises between designers and craftsmen, who constantly renegotiate their roles and boundaries of responsibility. What emerges is a widespread co-authorship, in which making becomes a cognitive and morphogenetic process, and craftsmanship a strategic resource for cultural and productive innovation.
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				1. Introduction

				In recent years, design has been characterised by a progres-sive transformation in the relationship between design and production, driven by industrialisation and the rise of digital technologies. 

				These changes have expanded the horizons of product devel-opment, yet they have simultaneously reduced direct engage-ment with material processes, with significant implications for both the education and professional practice of designers (Corsini & Moultrie, 2017). 

				This shift has contributed to a distinction between de-sign-makers and industrial designers, the latter being less di-rectly involved with materials and fabrication, thereby losing the physical and experimental engagement that constitutes a crucial form of embodied knowledge (Somme, 2009).

				In this context, renewed reflections emerge on the role and value of manual skills and embodied knowledge as central elements to ensuring both quality and cultural sustainability in contemporary design. This is reflected in a renewed inter-est in craftsmanship and manual practices, no longer seen as nostalgic practices but as resources for innovation, capable of reconnecting humanity with itself and with the world through mutual attention and care, providing design strategies to ad-dress polycrises (MacDonald, 2024).

				From this perspective, craftsmanship is seen not only as a

				technical skill but as a cognitive and reflective practice, grounded in the deep connection between hand and mind (Sennett, 2008). 

			

		

	
		
			
				185

			

		

		
			
				PAD Pages on Arts and Design #29

			

		

		
			
				Crafting as a Design Attitude by B. Chiti & J. Verlinden

			

		

		
			[image: ]
		

		
			[image: ]
		

		
			
				Making, therefore, appears not as mere execution, but as a morphogenetic process in which materials and makers interact actively (Ingold, 2013, p. 22). Design, therefore, can no longer be separated from making: knowledge is generated through reflected forms of learning that emerge from direct interac-tion with materials, tools, contexts and people (Nimkulrat & Groth, 2024).

				Craftsmanship can be reinterpreted as a genuine design atti-tude: an approach grounded in attention to detail, sensitivity to materiality, and respect for the temporal dimension of making.

				Within this perspective, the present study forms part of the PhD Craft Driven Innovation - the know-how at the base of industrial innovation,1 which seeks to investigate how crafts-manship, understood in its broadest sense, can act as a driver of innovation within industrial design processes (Chiti, 2024). 

				This study aims to demonstrate that the valorisation of em-bodied and tacit knowledge, when supported by organisa-tional structures based on physical proximity and continuous dialogue, contributes to redefining roles and processes within production.

				At the same time, this approach strengthens corporate identity and opens new opportunities for contextually embedded inno-vation.

			

		

		
			
				1	Craft Driven Innovation – A PhD research project (DM. 117/2023) focused on innovative methods of industrialisation that integrate manual techniques. The project is co-funded by an Italian fur-niture company, and developed within a doctoral programme in Design, addressing sustainability and innovation in product and built environment systems. School of Architecture, University of Florence. (Cycle 39°, Academic Year 2023/2024).
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				The research focuses on a case study conducted at Atelier Vi-erkant, a family-owned enterprise specialising in large-scale ceramic production. The company integrates craft practices and industrial manufacturing through an organisational and spatial structure grounded in experimentation and the valori-sation of embodied knowledge.

				More broadly, the research investigates how craftsmanship, rooted in material culture and mediated through the interplay of people, tools, and gestures, reshapes the evolving roles and responsibilities between design and production. It highlights how these practices support the preservation and transmission of knowledge across generational and productive transitions, outlining new forms of contextually embedded innovation.

				2. Literature Review

				The evolution of the relationship between design and crafts-manship has evolved through a complex historical trajectory. From the Arts and Crafts movement to the Radical Design debates of the 1970s, their interplay has oscillated between the celebration of craft values and their marginalisation under the pressures of industrial mass production. 

				In recent decades, however, contemporary innovation has in-creasingly been interpreted as the outcome of a convergence between design and craftsmanship, the latter understood as a dimension that encompasses both the quality of making and the quality of thinking (Maffei, 2011).

				Within this framework, the literature calls for a rethinking of the dynamics between the design industry and craftsmanship, 
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				viewing them not as antagonistic systems but as complemen-tary domains. The challenge lies in overcoming the tension between craft principles and industrial logics by adopting an organisational and strategic perspective in which tradi-tion and craftsmanship are reinterpreted as key resources for innovation (Rondi et al., 2024). This perspective is close-ly connected to the notion of Innovation-Through-Tradition, according to which tradition, especially in family businesses, becomes a strategic resource for innovation while simultane-ously contributing to the preservation of corporate identity (De Massis et al., 2016). 

				As Niedderer (2009) observed, the contribution of craftsman-ship within industry is often more evident in the production phase than in the design phase. Yet, positioning craftsmanship as an active resource in industrial processes can lead to new product and market concepts, driven by craft-based practices that contribute to a cycle of shared value and address wider socio-economic and cultural challenges (Woolley, 2011).

				Designers and artisans, as holders of complementary knowl-edge, can collaborate effectively through tools that facilitate knowledge exchange and co-construction, such as boundary objects (Suib et al., 2020). Their synergy is particularly evident in prototyping, where collaboration accelerates the develop-ment of new products through rapid prototyping (Temeltaş, 2017). In this sense, craftsmanship, conceived as experimenta-tion, risk-taking, and quality of thought, can also play a pivotal role in processes of technology transfer, for instance, in the context of digital manufacturing (Loh et al., 2016).
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				In line with this, craft-based design explores the combination of craftsmanship and mass production, with the aim of over-coming the old dichotomy of craft vs design (Holmquist et al., 2019). This approach does not represent a nostalgic return to the past, but rather a model capable of offering new responses to contemporary challenges, redefining roles, methods, and responsibilities across the production chain (Yair et al., 1999). 

				As Yair and colleagues observed, design through making can facilitate collaboration within product development teams, accelerate prototyping, and enrich communication through the tacit knowledge of making. It is echoed in recent initi-atives that seek to involve artisans and workers in creative processes, often framed as a contemporary revival of the Arts & Crafts movement (Edelkoort & Fimmano, 2021).

				The renewed interest in making, rooted in the intrinsic pleasure of physical manual experience (Sennett, 2008), is also evident among contemporary designers, who are encouraged to blur the boundaries between craftsmen engaged in production and designers involved in ideation. Such transformation, grounded in experimentation, marks a significant shift in the very under-standing of craftsmanship and its cultural value within industri-al communities (Rawsthorn, 2018). 

				Viewing craftsmanship as a social activity further highlights two crucial issues: the generation gap and the loss of tacit know-how, which are current phenomena in manual produc-tion sectors. Historically, craftsmanship has relied on the apprentice–master model, in which professionals dedicate time and attention to transmitting skills to the next genera-tion (Bonanni & Parkes, 2010). This intergenerational transfer 
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				is essential for preserving tacit knowledge, which, as Nonaka (1994) argues, can be transmitted through processes of social-isation and externalisation, both of which require the creation of shared knowledge spaces. From this perspective, crafts-manship is increasingly recognised in contemporary design not merely as an activity of decoration or personalisation, but as a fundamental resource for industrial processes.

				Historical studies have reframed artisans as knowledge work-ers and inventors: figures who, since antiquity, have contrib-uted not only to technical expertise but also to the develop-ment of scientific knowledge, through direct relationship with materials, based on observation and experimentation, leading to a reflection on a new way of thinking about production and work (De Munck, 2019). There is thus a growing consensus on the value of craftsmanship as a resource for innovation, sus-tainability, and cultural regeneration.

				3. Methodology

				Building on existing theory, the study aimed to empirically examine how embodied knowledge, belonging, and intergen-erational learning find concrete operational expression in the work of designers, artisans, and enterprises within industrial design and production processes.

				3.1. Case Study Selection

				The research adopted a qualitative approach based on the selec-tion and analysis of a single case study (Yin, 2011), conducted at Atelier Vierkant, a Belgian family-owned company specialising in handmade ceramics for architecture and landscaping.
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				The company represents a privileged context for examining the relationship between design and production, as well as the dynamics of integration between industry and craftsmanship, in line with the objectives of the PhD Craft Driven Innovation.

				The case was selected through preliminary mapping of Bel-gian companies in order to ensure an external perspective with respect to the researcher’s original research context.In fact, in this context, Atelier Vierkant can be included in a broader European landscape of family-run manufacturing companies with a strong focus on design, which have inte-grated design research, production culture and tradition as strategic resources for innovation (Dell’Era et al., 2018).

				The decision to focus on Atelier Vierkant followed after an analysis of companies that had received the Henry Van de Velde Award (Henry Van De Velde Awards, n.d.), which recog-nises firms distinguished by quality, innovation, and strong cultural grounding. The reasons for this recognition, centred on the role of craftsmanship, the value of embodied knowl-edge, intergenerational transmission, and the ability to inno-vate through tradition, align closely with the research themes.

				Family-run companies offered an interesting point for ob-serving the evolution of craft practices in contexts that bal-ance continuity and renewal (Rondi et al., 2024).

				The selection of the case was supported by a documenta-ry review of the literature and publications available on the company, along with preliminary contacts with key internal stakeholders. 

				These steps established the feasibility of the study and facili-tated access to the ethnographic phase. In order to understand 
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				how embodied forms of knowledge manifest, are transmitted, and acquire value within the company, this study investigates the interactions between designers, artisans, and workers in the production process through a qualitative and ethnograph-ic approach.

				3.2. Methodological Framework 

				Once the case study had been defined, the research adopted a focused ethnographic approach (Knoblauch, 2005), com-bining contextual inquiry (Holtzblatt & Beyer, 1997) with a perspective of participatory action-reflection activities, where the body is recognised as central to the creation of knowledge (Nimkulrat & Groth, 2024).

				The investigation was not conceived as detached observation but as a situated, participatory, and immersive practice, in which the researcher assumed an active role within the pro-duction environment. Fieldwork focused in particular on the finishing department, where the researcher worked alongside the craftsmen, asking questions and simultaneously perform-ing the same actions under their guidance.

				Focus ethnographic, regarded as complementary to conven-tional ethnography, enabled short-term but intensive field-work supported by complementary tools such as a voice re-corder and the company’s photographic archive.

				Following an initial overview of the company and its produc-tion organisation, the method allowed the researcher to con-centrate primarily on the finishing sector.

				The research was therefore carried out in the users’ natural environment, while they were carrying out their activities, using both observational and participatory methods. 
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				Furthermore, in order not to disrupt the workflow and to be able to take notes, the researcher periodically withdrew from the observation and direct participation activities and record-ed an audio track, noting down relevant thoughts, reflections, and observations, so that they could be preserved and used later for critical analysis.

				This form of direct observation, contextual inquiry, provided a deeper understanding than interviews or surveys, as it was not dependent on participants’ ability to recall or reproduce processes outside their immediate context. It allowed unex-pected features to emerge, and revealed details often over-looked by regular practitioners. This resonates with Holtz-blatt & Beyer’s notion of the master–apprentice model (1997, p. 42), in which the researcher, like an apprentice, learns tasks by observing and questioning skilled practitioners.

				Participatory observations, interviews, field notes, visual doc-umentation, and document analysis were integrated through an action-reflection framework, enabling the researcher to combine embodied experience with critical interpretation. A central element was the researcher’s direct involvement in the production process alongside a team of artisans. 

				Following what the company refers to as the Cascade Learn-ing System, the researcher attempted to complete the finish-ing of a vase from start to finish. 

				This activity provides insight into how tacit knowledge is transmitted, highlighting the distinction between what can be easily communicated verbally and what requires demonstra-tion through gestures and metaphorical forms of transmission that proved fundamental to the learning process.
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				3.3. Data Collection and Analysis 

				The data collection techniques were as follows.

				Analysis of documentary and visual material: consultation of public sources (website, publications) and company doc-uments (photographic databases made available).

				Participatory Action: direct involvement of the research-er in finishing activities, with periodic recording of voice memos to note observations.

				Observation - Interactions of community practices: informal moments (breaks, shared lunch) that allowed for gathering information on the family history of the company and estab-lishing informal dialogues with various company roles.

				Semi-structured interview with the company’s Owner/Sales & Strategy.

				The data were analysed in various ways. 

				The visual and documentary materials were integrated into the construction of the practices observed and implemented.

				Participant observations were reworked into a structured step-by-step diary.

				Voice memos and field notes were transcribed and critical-ly analysed.

				The interview was transcribed and examined to identify significant passages.

				4. Results

				The methodological approach adopted enabled a detailed investigation of a specific production area within Atelier Vier-
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				kant, providing the opportunity to explore the research topics in depth. Through fieldwork, the researcher engaged directly with the following organisational actors and roles: Owner/Sales & Strategy; Founder/Design; Designer; Craftsmen and Craftswomen; Craftsmen and Craftswomen Manager.

				4.1. Roles, Fluidity, and Co-Authorship

				The absence of boundaries between the various production and management departments generates a dynamic and ex-panding environment in which new production methods are constantly being implemented. 

				The company itself describes this setting as a creative Think Tank Lab, where the creative process acts as the main driver of production. This organisational model fosters short and easily traceable development cycles and ensures that employ-ees at all levels acquire a deep and shared understanding of the entire production process (Fig. 1).

				Observing from above, then exploring production can inspire. The Atelier, with its in-house production, is also a source of inspi-ration for future products. (Founder/Design)

				Within this context, craft-based design, understood as an approach to industrial design inspired by craftsmanship, engages directly with production by appropriating handmade techniques (Rossi, 2013), illustrating how tradition, embedded in craft production and processes, can be reinterpreted to give new meanings for artefacts.

				The survey highlighted how the main players in a 

				creative-productive process, Founder/Designer, Designer, 
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				Craftsmen/Craftswomen, are in constant interaction, forming a fluid ecosystem (Fig. 2).

				This is reflected in an open exchange where each person’s input becomes inspiration in the creative process, reflected in a constant reversal of roles between design and manufacture. 

				Excerpt from fieldnotes: 

				During the participatory finishing activity, the designer went down to the production department to discuss the results of a tech-nique with a craftswoman, evaluating possible changes together. When asked by the researcher how she defined herself, the crafts-woman replied that she sometimes considers herself a designer and sometimes a craftswoman.

				This dynamic and self-definition reflects the position of crafts-
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				Figure 1. Atelier Vierkant, Think Tank Laboratory, Bianca Chiti, 2025.

			

		

		
			
				Figure 2. Atelier Vierkant, Liquid Ecosy-stem, Bianca Chiti, 2025.
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				manship as co-author and confirms the fluidity of roles and responsibilities in the practice of design and production.

				This also confirms how physical and experimental commit-ment constitutes a form of knowledge embodied not only in production but also in the design of new products.

				A designer who wants to work with us must first get their hands dirty, come to the studio, model the clay, and understand what the material requires. Only then can you design something coherent, something that makes sense. Sometimes it’s just a line, a propor-tion that makes the difference. But it’s a line that must start from the body. (Founder/Design)

				The fluidity with which workers define themselves challenges the traditional division between conception and execution. Professional roles emerge as dynamic configurations, co-con-structed in the process, confirming what has already been highlighted in design through making (Yair et al., 1999). 

				Over time, the company has evolved from a production-focused workshop into a design-led enterprise, positioning craftsman-ship not as a support function but as a strategic asset for a hybrid leadership model. This transformation highlights how leader-ship, creative authorship, and market positioning can coexist within a single, liquid ecosystem where innovation emerges from proximity, trust, and shared material experience (fig. 3). 

				This liquid ecosystem challenges traditional organisational models based on strict role separation, proposing innovation as a situated, embodied and relational process rather than a top-down strategic outcome.
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				Figure 3. Atelier Vierkant, Liquid Ecosystem - discussion over material samples in the designers’ office area, Belgium.
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				4.2. Cascade Learning System

				Based on the spatial and organisational layout of Atelier Vier-kant, which demonstrates a close interconnection between de-partments, defined as a laboratory of creative thinking, exper-imentation flows freely between different areas, and learning takes place continuously across disciplinary boundaries. Each production department is supervised by a craftsman or crafts-woman manager, whose role is to pass on working techniques and ensure that practices do not deviate excessively from the shared standard. This training method, defined by the compa-ny as the Cascade Learning System, was directly experienced by the researcher in the action-reflection activity (Fig. 4). 

				Cascade Learning System ensures the transmission of tacit knowledge and sensitivity, consolidating intergenerational know-how. 

				We want to encourage people not to always get stuck in their minds, but to let their fingers work and play with the clay, and then see what happens. And if they become friends with the clay, then it’s magic. Because that’s when they start to fly.

				(Owner/Sales & Strategy)

				When considering the process as a whole, techniques are shaped and customised accordingly (O’Brien & Malafouris, 2024). Learning rooted in tacit knowledge requires not only observation but, crucially, practice. Transmission relies on informal and embodied forms: metaphors, gestures, body language, and even onomatopoeic sounds, which enable the articulation of rhythm, intensity, and precision. 
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				Figure 4. Example of a Diary of personal activity for the Cascade Learning System, Bianca Chiti, 2025.
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				The pot should be raised to hip height, so that your back can move more fluidly, then it’s like driving a car. (She also added sounds with her mouth to convey the rhythm and intensity to be achieved). 

				(Craftswomen Manager)

				4.3. Autonomy – Belonging – Competence

				Excerpt from fieldnotes: 

				Each employee has their own preferred work tools, kept in their toolbox and recognisable by signs of wear and tear. 

				This attachment to tools reveals a deep relationship with the work and a personal way of using them. (Fig. 5) (Fig. 6)
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				Figure 6. Hands exploring the surface of a plastic spatula used in the finishing process, revealing the intimate interaction between maker and tool, Atelier Vierkant, Belgium.

			

		

		
			
				Figure 5. Artisan applying the finishing to a ce-ramic vessel at Atelier Vierkant, Belgium.
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				Such personalisation, together with individual techniques, is a tangible sign of embodied knowledge, an expression of the human hand as an active agent in making (Risatti, 2009), where the body becomes a central instrument of production (Malafouris, 2020). 

				This dimension is also reflected in the products. Although recognised as mass-produced, each piece has unique features, within the company, everyone can identify who executed a finish, based on the weight of the hand or other distinctive features that are now shared and recognizable. The company values this dimension to the point of requiring each vase to be signed with the initials of the person who created the finish.

				As suggested by Self-Determination Theory in relation to the workplace (Deci et al., 2017), the satisfaction of autonomy, competence, and relatedness promotes well-being and long-term commitment. At Atelier Vierkant, thanks to a family cul-ture, this translates into a creative ecosystem where everyone feels like an interconnected individual, characterised by free-dom of expression, a widespread sense of pride, and collective participation. 

				Every craftsman, every girl who finishes the pieces, puts some-thing of themselves into it. There is no assembly line. There is the energy of the hand, of the body. And that is what gives the object its soul. (Founder/Designer)

				Excerpt from fieldnotes: 

				The Craftswoman manager of the finishing department, who accompanied the researcher during the participatory activity, 
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				comes from Mexico and showed a strong connection to her work. During the activity, she spontaneously shared with the research-er a personal photographic documentation, not requested by the company, in which she had collected traces of technical improve-ment over time.

				This gesture highlights that her work is not limited to the fulfil-ment of her duties but extends to continuous personal investment. 

				The fieldwork illustrates how tradition and shared values be-come active resources for innovation. 

				The ability of the company to attract and integrate workers from 22 different nationalities, some of whom have under-gone re-skilling processes. In this perspective, the company not only preserves embodied knowledge but transforms it into a living, evolving heritage, helping to address two system-ic challenges: the generation gap and the decline in manual skills, reinterpreted here as a source of innovation.

				5. Conclusion

				The results of the Atelier Vierkant case provide insights into the relationship between design and production within a fam-ily-industrial-artisan context, showing how roles, methods, and responsibilities can be redefined through collaborative practices. The experience confirms that companies can gen-erate economic value by creating social value and redefining productivity in the value chain (Woolley, 2011).

				In the broader designing-making landscape, the case illus-trates that the boundary between design and execution can be fluid, and that craft as a design attitude should not be regarded as a remnant of the past but as a relevant paradigm 
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				for envisioning new production models in which industry and craftsmanship co-evolve. 

				The practical implications concern both the training of de-signers, who need to reintroduce manual skills as a cognitive resource, and businesses, which can leverage embodied prac-tices as a driver of innovation and cultural sustainability. In this context, the value of creation lies not only in the final product but in the interconnections between people, tools, and materials, which offer a perspective for imagining a more sustainable, culturally rooted, and innovative industry. 

				Overall, this study proposes that craftsmanship, understood as a design attitude, acts as a bridge between embodied cog-nition and strategic/transformative innovation. 
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				Design and Making in Heritage Settings

				The Role of the Polytemporal as a Means to Bridge Past, Present and Future in Contemporary Design Practice

			

		

		
			
				Keywords

				Heritage, Making, Polytemporal, Archaeological imagination, Exhibition.

				Abstract

				Recent years have seen a growing tendency for designers to create and display work in response to heritage sites. While such projects often foreground a contrast between old and new, this paper explores how the idea of the polytemporal – the blending of past, present, and future practices – can underpin more sympathetic and sustainable approaches to design within historic contexts. Originally developed by archaeologist Michael Shanks as part of an archaeological imagination, the polytemporal encourages creative engagement with historic sites alongside traditional scholarship. We adapt this concept to inform contemporary design practices that engage with heritage and craft traditions. Drawing on our experience of staging exhibitions in collaboration with English Heritage, a national heritage body, we use specific artefacts and practices to illustrate a polytemporal sensibility. Case studies include Material & Memory at Brinkburn Priory (July-October 2024) and Make & Mend at Belsay Hall (from September 2025). These projects demonstrate how new works can draw on historic materials and practices while employing contemporary techniques and technologies. We argue that such approaches foster a dialogical engagement with heritage, renewing threatened crafts and offering alternative methodologies to support future making. The paper is grounded in practice-based research and combines insights from the authors’ own work with critical evaluation of other participants’ contributions.
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				1. Background

				Recent years have witnessed a historic turn in the way design more actively engages with the past. We can trace a shift to projects such as Furnishing Utopia – a collection of design works created for the Hancock Shaker Museum in Massachu-setts, United States (2016). Working with historians and mu-seum curators, the works explored the continuing relevance of the distinct Shaker material culture for present day design.More recently, historic sites have been used as locations for design exhibitions – for example, Schloss Hollenegg in Austria (see, for example, Knit and Weave (Pichlbauer, 2025)) or the Radical Acts exhibition at Harewood House, England (MacDonald, 2022).

				While many of the works created through such projects draw inspiration from the respective sites, reflecting formal and material influences or exploring narratives associated with the buildings, many pieces derive their impact from the strik-ing contrast to the environment. 

				As Glenn Adamson comments in relation to the Mirror Mirror exhibition at Chatsworth House (Adamson & Hodby, 2023), an aristocratic residence, there is often a “collision of past and present” between the works and the setting (Dezeen, 2023).

				But these developments can also be linked to the emergence of speculative design and the notion of multiple futures. Just as we might envisage an alternative future, it is possible to speculate on alternative pasts. For Auger and Hanna (2023), counterfactual historical scenarios can be used to challenge the deterministic and linear ideas of progress that have un-derpinned mainstream design practice for decades. This shift 
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				accords with more pluralistic accounts of history in fields such as critical heritage studies (for example, Harrison et al, 2020). And, as historical novelist, Hilary Mantel argued, history and fiction are often closely intertwined: “As soon as we die, we enter into fiction. […] When we remember […] we don’t reproduce the past, we create it” (Mantel, 2017, p. 5). 

				Like historical fiction, design has some license to complement more scholarly approaches to history, filling the gaps in the historical record. As Mantel suggests, “Evidence is always partial. Facts are not truth, […]. It’s what’s left in the sieve when the centuries have run through it – a few stones, scraps of writ-ing, scraps of cloth” (Mantel, 2017, p. 5).

				 

				2. Design Histories

				Operating under the title of the design histories group, our work falls within this historic turn, using design to engage with her-itage sites. We have collaborated on a series of projects with English Heritage (EH) – a national body responsible for the care of more than 400 historic sites – creating design works in re-sponse to sites in North East England. This paper will explore themes arising from our most recent projects – namely Material & Memory at Brinkburn Priory (Forsyth et al., 2024) and Make & Mend at Belsay Hall (Couture et al., September 2025).

				2.1. Archaeological Imagination 

				Throughout our collaborations with EH, our approach has been informed by the work of archaeologist, Michael Shanks. Shanks advances the idea of the archaeological imagination, an approach conceived as a complement to traditional forms of scholarship (Shanks, 2012). 
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				Adopting a phenomenological stance, Shanks advocates for imagination and speculation in the way we encounter historic sites, arguing that imagination is inevitably involved in aug-menting our experience of the remains of the past. 

				In support of this imaginary encounter, Shanks has engaged with various creative arts, including his own photographic practice, as a means of bringing the past to life.

				Shanks’s ideas have proved helpful in framing our own design engagements with historic sites. In particular, we have drawn on the idea of the polytemporal. For Shanks, this references how our engagement with historic sites is always a blending of time periods. Not only is the past quite literally layered – as with the exposed strata of many ruins – but our perceptions of the past are always coloured by our experience; present frame of mind; and projections of the future. Shanks uses the idea of the polytemporal to describe a sensibility in an archaeolog-ical encounter with the “topological folding of time inherent in our perception of site or place, as old things mingle with new” (Shanks, 2020, p. 51–52). We propose extending this idea to the creative encounter with heritage sites as both a related sen-sibility – in the attunement to composite temporalities – but also in a practical sense, that is, to productively blend old and new in works that reflect layered traditions. 

				2.2. Polytemporal as Process

				We have previously reflected on the role of the polytemporal in relation to our work, proposing the idea of a polytemporal and sustainable aesthetic, exemplified by works created as part of the Re-imagining Aydon project (Forsyth, 2022). We 
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				argued that these works could be considered polytemporal both in their material treatments as well as the mixed typo-logical references (Forsyth & Luscombe, 2023). 

				Moreover, we argue that this idea can usefully be related to contemporary design that engages with the past. For example, Ian McIntyre’s Re-engineered Brown Betty project, could be said to be polytemporal in the way that it revisits the archetyp-al brown betty teapot, exploring the distinct material culture of this artefact so closely associated with the history of industri-al ceramic production in Stoke-on-Trent (McIntyre, 2023). In a more counterfactual approach, a polytemporal quality can be observed in the work of Nick Ross, whose practice often addresses historic themes, as with his Last of the Free series – contemporary artefacts that represent the imagined creations of a lost tribe whose history had been erased by Roman inva-sion1 (Fig. 1). 

				While we have advocated the polytemporal as a critical framework for design that works with the past, more recent projects have sought to adopt the polytemporal as a sensibil-ity and process from the outset; that is, to actively draw on a continuum of past-present-and-future in methods, materials, forms and ideas. 

				The objects discussed in this paper have been selected to il-lustrate a range of approaches linked to the polytemporal. 

			

		

		
			
				1	Ross’ work represents a speculative aesthetic that blends historic and contemporary influences but it also offers a commentary on the migration of peoples and ideas as a fundamental aspect of human history and experience (2016).
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				As practitioner-researchers, the authors have used their own practice to explore the idea of the polytemporal as it relates to, and emerges from, their own practice and draw upon this to critically evaluate the work of other participants in the projects. This follows a practice-led methodology as ad-vanced by Graeme Sullivan2 (2009).

				3. Polytemporal Forms and Methods at Brinkburn Priory

				Brinkburn Priory is a semi-derelict manor house and church located in a tranquil bend of the Coquet river in Northumber-land, England. Over many months, and in collaboration with EH’s historians and curators, creatives from Northumbria Uni-versity’s Schools of Design and Architecture produced works inspired by the site. The site includes buildings across a span of history from the medieval to the present day, presenting a 
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				Figure 1. Ross, N., Last of the Free, counterfactual artefacts that recreate a speculative material culture of a lost Scottish tribe, self-production, 2016.
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				palimpsest of historical layers. Instead of focusing on partic-ular eras, participating creatives were asked to respond to the polytemporal layers of history manifest in the building. 

				Josh South explored the polytemporal in relation to forms abstracted from the fabric of the building. His quatrefoil ta-bles reproduce motifs from the stained-glass windows in the adjacent church, while his Candle Nook candlesticks adopt the form of a shouldered arch, a masonry feature found on site (Fig. 2). Phil Luscombe used the project to explore the aes-thetics of ecclesiastical furniture, applying vernacular details to his Monk floor lamp3 (Fig. 3). While these pieces explore vernacular features, they are not intended as reproductions but rather a synthesis of traditional and contemporary materials, processes and typologies.

				Similarly, Anthony Forsyth, an author of this paper, respond-ed to the vernacular in his mullion plinths – small furniture pieces that reproduce the tapered profile of stone mullions found in windows on site (Fig. 4). The designer was drawn to their form since they seemed both traditional and contem-porary, with the aspiration that the synthesis of influences would lend the pieces a polytemporal and enduring aesthetic. 

			

		

		
			
				2	Sullivan argues that practitioner-researchers adopt multiple roles, that is: “the artist, designer, storyteller and cultural critic” (Sullivan, 2009, p.51). This paper is offered as a complement to the works themselves and articulates the idea of the polytemporal as a form of “theorising […] practice” (Sullivan, 2009, p. 62).

				3	Luscombe’s approach is part of a longer-term project to explore the evolution of carpentry and furniture making. These include fictional pieces that imagine sacrificial wooden tokens that might have been cast as an offering into a sacred well located along the nearby Hadrian’s Wall, shown as part of the Wood of the Well exhibition at Chesters, an English Heritage site in Northumberland, United Kingdom (Luscombe & McIntosh, 2022).
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				Figure 2. South, J., Composite image showing Candle Nook, sandcast bronze candlestick, together with a shouldered arch at Brinkburn Priory. (Photo of candlestick: Luscombe, P.)
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				Figure 4. Forsyth, A. Mullion plinths. Stained oak and pine. (Photo: Luscombe, P.)

			

		

		
			[image: ]
		

		
			
				Figure 3. Luscombe, P. Monk floor lamp. Oak, paper, LED bulb. The piece incorporates details observed in ecclesiastical furniture joinery. (Pho-to: Luscombe, P.)
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				We argue that the pieces are polytemporal both conceptually and in their practical execution. The pieces involved a retell-ing of the migration of ideas between historic crafts; the form emulates the mason’s mitre, a solution to give the appearance of a mitre joint between perpendicular pieces of masonry, in-itially translated into timber by early carpenters. Adapted to contemporary production, the pieces were produced using a mix of modern and traditional techniques – a combination of hand tools and CNC machining. As we will go on to explore, this blending of techniques is, in itself, polytemporal. 

				Andrea Couture’s spatial stitching makes overt use of polytemporal techniques (Fig. 5). Couture’s process begins with a 3D point cloud model scanned from the building itself. 
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				Figure 5. Couture, A. Spatial stitching. Printed and embroidered image on textile. (Photo: Morris, B.)
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				This is reproduced as a 2D image printed on textile. Couture then uses hand embroidery to give an additional depth to the ghostly image. Finally, the embroidered textile is mounted on a structure composed of cedar staves that pierces voids in the masonry. For Juhani Pallasmaa, material is closely linked to time and the past, while imagery is ephemeral (Pallasmaa, 2016). Couture’s piece arguably negotiates this tension in its use of the visual and tactile – moving between matter to im-age and back to matter; its use of both digital and traditional making methods denotes a polytemporal approach. 

				3.1. The Polytemporal as Assemblage – Assemblage Uplighter

				Unlike his mullion plinths, which take inspiration from ver-nacular masonry, Forsyth’s assemblage uplighter draws more obliquely on the layering of material evident at Brinkburn pri-ory (Fig. 6). The manor house incorporates older structures dating to the site’s use as a monastic community; once hidden by nineteenth century panelling, this underlying structure has been exposed. The approach of re-using older construction materials is a practice which dates to ancient times, as evident in the practice of spoliation.4 

				As its title suggests, the assemblage uplighter is evidently con-structed from disparate parts of diverse origin. Some compo-nents are traditional (an oak dowel upright); while others are made from off-the-shelf materials (aluminium tubing); and the shade is a remnant from another project. 

			

		

		
			
				4 The practice of spoliation has particular relevance in vernacular construction in the county of Northumberland, where these projects have taken place. Over centuries, stones from the nearby UNESCO heritage site of Hadrian’s Wall have been incorporated in new buildings and structures.
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				Figure 6. Assemblage uplighter. Oak, off-the-shelf aluminium tubing, shade reclaimed from earlier project. (Photo: Luscombe, P.)
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				The assembly is rudimentary both in construction and appear-ance, with small 3D components used to bring the whole togeth-er. This pragmatic approach to making a whole from discrete components is a modern interpretation of the idea of spolia. And while it evokes a traditional practice, there is a contempo-rary relevance in pursuit of more sustainable forms of making, where ease of assembly and disassembly from existing resourc-es will, in turn, promote re-use and re-making.5 At a philo-sophical level, it also alludes to Tim Ingold’s notion of making as never complete, that materials are part of a continuing flow (2013). We suggest that viewing making in this way – across an extended timeframe – is polytemporal, allowing for the combin-ing and recombining of materials of different age and origin.

				4. Make & Mend, Belsay Hall

				The idea of the polytemporal has been a central feature of our most recent collaboration with EH, Make & Mend (Couture et al., 2025) at Belsay Hall & Gardens, Northumberland. Belsay Hall is an important site for the organisation, both in terms of visitor numbers and its importance as an example of early Greek Revival architecture in England. The house also plays an important part in the history of making in the area; local crafts-men honed skills during the building of the house which later allowed for the construction of the Grainger Town development in the nearby city of Newcastle-Upon-Tyne (White, 2016). 

			

		

		
			
				5 The practice of spoliation was not simply a practice motivated by pragmatism and the resource value of waste materials; as Annette Kehnel has argued, the use of older materials could confer sta-tus, as in the example of Charlemagne’s throne in Aachen (Kehnel, 2024). The throne is composed of slabs of marble thought to have been recovered from Roman flooring; its use in the throne suggests a continuity between imperial Rome and the Carolingian empire. At the same time, it serves as an example of alternative aesthetics and values that embrace the combining of old and new.
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				The title of the exhibition therefore revisits how the hall was a catalyst for local creativity and making skill, while acknowl-edging the idea of mending implicit in the care and conserva-tion of our material heritage.

				The project, which is ongoing, has been conceived to run over two phases. The current phase involves a pop-up studio partic-ipating creatives working on site (Fig. 7). The studio is located in the old library, chosen in part because the room was used as a temporary workshop during later stages of construction. 
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				Figure 7. Make & Mend pop-up studio. Self-supporting structure housed within the old library at Belsay Hall.
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				Unlike previous exhibitions, where visitors only encounter the resulting artefacts, Make & Mend exposes the creative and making process to a wider public, including through a series of public workshops. Phase two will involve a more conventional exhibition, showing the outcomes of the pro-ject. In keeping with the sustainable principles which underpin our polytemporal approach, all materials used for the pop-up studio will be repurposed in the construction of the exhibition displays (and will, subsequently, be re-used in further projects).

				4.1. The Polytemporal at Belsay

				Building on previous projects, the notion of the polytemporal has become a more conscious framing of creative efforts and was expressly stated as an ambition in the exhibition call. In shifting between sites, it has also become evident how the notion of the polytemporal is also guided by local conditions, the specific material culture discovered at each site.
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				Figure 8. Luscombe, P. Knock. Work-in-progress image showing original graffiti and initial hand rende-rings of typeface before digital manipulation. (Photo: Luscombe, P.).
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				Phil Luscombe has developed a set of three typefaces, each inspired by historic graffiti found on site. These pencil and scratched inscriptions were made by early construction work-ers and soldiers stationed in the Hall when it was used as a barracks during World War II. A polytemporal approach is ev-ident in the methods and tools used by Luscombe; the graffiti is digitally scanned and developed, extrapolating a few letter forms, using digital software, into a full alphabet (Fig. 8). 

				Similar to Couture’s approach above, Luscombe thus readily shifts between the digital and tangible, the screen and the hand.

				Other designers are working with materials found on site. Ben Couture, co-author of this paper, is collaborating with Co-penhagen-based practice Recraft Design Studio, whose work focuses on transforming reclaimed construction materials into contemporary architectural elements, using local crafts-manship to reimagine and repurpose discarded materials instead of depleting natural resources. In the project at Belsay Hall, a variety of material from the site has been found and documented – ranging from wood from felled trees, to marble slabs from former kitchens in the Hall. The process is shared between Couture and Recraft via remote meetings, leading to a series of furniture pieces to be produced locally by Couture using the found materials. The new work will be designed to reflect the former use of a specific room in the Hall, intro-ducing a dialogue between present and past, while remaining rooted to the sense of place through materiality. In this way, the work is polytemporal; it is both deeply local and essen-tially craft-based in its handling of materials while making use of digital tools to allow distant collaboration.

			

		

	
		
			
				221

			

		

		
			
				PAD Pages on Arts and Design #29

			

		

		
			
				Design and Making in Heritage Settings by A. Forsyth & B. Couture

			

		

		
			[image: ]
		

		
			[image: ]
		

		
			
				4.2. Remaking Scagliola

				A central feature of the old library – where the pop-up studio and exhibition is housed – is a large fire surround finished in scagliola; a faux-marble made from specialist plasters, tra-ditional glues and pigments. First developed in the late six-teenth-century, scagliola has a long history of use in grand houses, public buildings and churches. Its use at Belsay is among the earlier known examples in England. While it is an imitative material, it developed a prestige which sometimes ex-ceeded the value of real stone.6 Although it has a rich tradition of use, there are now relatively few skilled practitioners of the craft and these individuals are largely self-taught. 

				For Forsyth, this offered an opportunity to rediscover a ne-glected material and skill while also offering new insight into the material for visitors, in line with the Make & Mend theme.7 The project also offered a useful vehicle for exploring aspects of the polytemporal in practice. This extends to the research for using the material; learning recipes and methods for working with the material can be likened to the piecing to-gether of spolia (or Mantel’s scraps of historical records) from diverse sources. This includes historic texts, which describe the use of scagliola in the 19th century in often oblique refer-ences to proprietary materials and techniques (Millar, 1905); to short videos and instructions found online; and video calls to current practitioners. 

			

		

		
			
				6	This is certainly the case at Belsay, where lesser fireplaces are made of stone while scagliola is employed for the most prominent hearth.

				7	An aim supported by public workshops whereby visitors could make simple pieces using the scagliola material.
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				Just as the polytemporal often employs what is materially to hand, so too knowledge is pieced together. This approach could also be likened to experimental archaeology, whereby trial and error and hands-on experimentation is fundamental to expanding knowledge and verifying supposition.

				A polytemporal approach is also evident in more tangible ways. While scagliola has traditionally been used as a finish-ing material, applying a decorative surface of just a few milli-metres to forms that resemble carved stone, the designer has worked more playfully with the material. For example, solid pieces have been cast to form LED-powered lamps (Fig. 9). And embracing the tactility of the material, test pieces have embedded electronics into the material itself, in the form of capacitive-touch sensors that invite tactile engagement. 
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				Figure 9. Forsyth, A. Column lamp. Table lamp made from scagliola. 3D printed armature. LED with touch sensitive control. (Photo: Wilson, J.).
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				Other pieces respond to the plasticity of the raw material, cre-ating more organic, and seemingly undesigned, simple vessels. A polytemporal approach has also been employed in relation to techniques – for example; 3D printing has been used for moulds as well as an internal armature; and an array of materials have been employed in the polishing and sealing of the material – using a combination of modern abrasives and traditional mate-rials (linen scrim for polishing or beeswax for sealing).

				4.3. Polytemporal Traditions

				We suggest that the pragmatic mixing of techniques and materials, as with Forsyth’s experiments with scagliola, is polytemporal in character. While there is much to be respect-ed in heritage crafts that sustain traditional materials and methods, there is also a case for a more inventive approach. As Twigger Holroyd et al. (2017) argue, the idea of an un-broken tradition is, in any case, misleading. In their study of the iconic Orkney chair, they note that the archetypal form has been reinterpreted many times even if presented as ver-nacular and original. They cite Gareth Neal’s contemporary version, the Brodgar Chair, which mixes traditional materials and modern making techniques, as a necessary evolution that enriches and sustains the tradition. 

				A conventional notion of tradition involves the passing down of knowledge and skills from one generation to the next but, drawing on the work of sociologist, Edward Shils (1981), they acknowledge how each generation reinvents the practice, that rather than a “challenge to authenticity” (Twigger Holroyd et al. 2017, p. 291) the adaptation that takes place in the trans-mission from one generation to the next allows traditions 
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				to remain relevant in the long-term. This is true in the case of scagliola, where there is no canonical authority or craft guilds to preserve an orthodox approach. By necessity then, a polytemporal approach makes the craft more accessible and feasible in a modern context – each current practitioner has developed their own tools, methods and recipes that adapt a basic formulation of the plaster, pigment and animal glues. In so doing, the contemporary practitioners can both respect the qualities of the material and its historical uses while explor-ing new methods and applications. A polytemporal approach is thus a process of creative expediency, it is not about sub-verting traditions but rather an integrative approach of using old and new methods. 

				This accords with moves within critical heritage studies to a greater engagement with the past as one of “complex and mul-tiple temporalities”; that, instead of preserving heritage as a form of asset to be protected unchanged, we should negotiate adaptation in dealing with heritage as part of a future-making practice (DeSilvey et al, 2020, p. 373). 

				For Tim Ingold (2013), making is a form of knowledge, where learning and making are intrinsically inter-twined, a theoret-ical stance that was borne out in the practice of making scagl-iola. The material has a clay-like consistency in its working state that invites manipulation (Fig. 10). 

				Knowledge therefore emerges in the repeated handling of the material – a form of re-learning by hand in lieu of instruc-tions. For the designer, a practitioner with a furniture and industrial design background, using modern techniques and processes alongside hand skills was both a way of drawing 
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				on a repertoire of skills but also a flattening of hierarchies, where techniques and materials from different periods are accorded equal status in pursuit of a creative goal. Just as the polytemporal in archaeology allows for the blurring of past and present experience, a polytemporal approach to design engages, on equal terms, with past-present-and-future materi-als, practices and ideas.

				5. Principles

				The idea of the polytemporal has been a central theme over the course of our projects with English Heritage; from emerg-ing as a way of reflecting on our creative engagements with the historic sites, to a more conscious impetus behind new works and methods. 
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				Figure 10. Making scagliola; blending plaster, pigments and animal glue as part of the scagliola making process. (Photo: Couture, B.).
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				As illustrated above, we have developed a number of princi-ples that can be said to define a polytemporal approach; 

				Creative license to augment historical knowledge and practice with inventive approaches;

				Blended use of traditional and modern materials and methods;

				Aesthetics that draw on, and abstract from, traditional and contemporary typologies, forms and motifs;

				A pragmatic re-use of materials; methods or ideas (spolia-tion in both a figurative and tangible sense);

				A flattened hierarchy of past-present-future that does not privilege materials or methods from any particular time period.

				An ethos of sustainability that makes use of redundant materials and allows for re-use and re-combination.

				6. Conclusion

				Working with historians and curators at EH, we have attempt-ed to draw out the material and intangible layered histories that the locations represent, and apply this to the resulting works. In these efforts, the idea of the polytemporal has of-fered a set of guiding principles. This paper does not offer a toolkit of methods but rather proposes the polytemporal as a sensibility that can inform future heritage-linked practice, as illustrated with the selected examples. 

				For Shanks, the polytemporal is a key tenet of his ideas of an archaeological imagination; a complement to traditional scholarship in the discipline, it embraces creative practices 

			

		

	
		
			
				227

			

		

		
			
				PAD Pages on Arts and Design #29

			

		

		
			
				Design and Making in Heritage Settings by A. Forsyth & B. Couture

			

		

		
			[image: ]
		

		
			[image: ]
		

		
			
				as a means of engaging with the past while acknowledging that our experience of history (and historical sites) draws on knowledge, and evokes sensations, of multiple layers of past and present. His work is therefore in line with an increas-ing tendency to flatten our relationship with time to one of a past-present-future continuum. Applied to design practice, the polytemporal can serve as a similar countervailing force to design’s difficult relationship with the past, and the lingering influence of modernist thinking which celebrates novelty and innovation over engagement with our historic material cul-ture. This opens up new creative opportunities, liberating us to make use of materials, methods and ideas from a broader time span in a pragmatic and synthetic way. 

				As Glenn Adamson argues in reference to the Mirror Mirror exhibtion, “history is absolutely fair game…allusions to the past jostle companionably with the high-tech, the high-craft, and the pop-cultural” (Adamson, 2024, p. 16). This applies not just to aesthetic referencing but also in approaches to making, where design’s relationship to the past may incorporate “a rich mix of inherited and invented techniques” (Adamson, 2024, p. 16). 

				There is also a broader ethical imperative, as we see it. Our current design and manufacturing practices are depleting the planet’s resources at an unsustainable rate; we argue that the polytemporal offers an alternative approach that may be part of resetting our relationship both with our past and our planet. Firstly, by consciously blending aesthetic influenc-es – drawing on both design and vernacular practices – we might develop an aesthetic sensibility that is more enduring. 
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				Secondly – and in line with the practice of spoliation – we may view the past as a neglected resource of both materials (in the literal re-use of materials or the rediscovery of traditional methods) and ideas. In this way, we see the polytemporal as both method and mindset, a renegotiation of design’s some-times troubled relationship with the past.
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				This special article section is a regular, open thematic call devoted to experimental publications that differ from traditional research articles. Grounded in a pluriverse vision of design research — open to plural debate, diverse perspectives, and propositions — this section promotes high-quality and rigorous publishing experiments that encourage innovative disciplinary writing while enhancing diversity and equity across different design cultures. It aims to publish otherwise, fostering counter-hegemonic narratives of design through both content and editorial processes, while also opening up new perspectives on the impact of publication and reuse.

				The section welcomes critical, speculative, and practice-based explorations, hypotheses, perspectives, and discussions addressing significant contemporary design or design-re-lated issues (not necessarily following the structure of traditional or dominant research articles). Contributions featuring strong visual content, intertextuality among topics or co-authors, multiple agencies, and experimental compositional strategies are also en-couraged, resulting in flexible reading structures (linear and non-linear).

				One special article per issue is published on a rolling basis through a regular open call.

				All submitted special articles follow a dedicated review and publication pathway. 

				Their alignment with the aims of this special call is carefully assessed by the editors, and submissions are assigned to expert reviewers.

				The review process encourages robust dialogue between authors and reviewers — po-tentially in a transparent format, should the author opt for it — in order to ensure a shared understanding of the article’s scope and to support its further development.

				This new section, published for the first time in PAD, opens with a choral conversation held in 2023 at an international design conference, featuring the editor and design schol-ars in the field of design publishing.
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				Keywords
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				Abstract

				The scientific publishing of design research is central to the dissemination of academic design knowledge, but at the same time it mirrors how the design discipline has evolved over time. In a changing publishing ecosystem, also due to the emerging technologies and the es-tablishment of open access publishing platforms and infrastructures, editorial practices within scientific journals are undergoing revision, questioning values and paradigms beyond the increase and acceleration of publishing, as well as improvements in the quality of publication.

				This paper reports a choral conversation that has been held during a Panel within the inter-national conference IASDR 2023, among five design scholars expert in the field: Eleonora Lupo, Panel chair and coordinator of the SID-Società Italiana di Design national research group Pro-Des-Scientific production of design, Renato Bernasconi, Pontifical Catholic University of Chile, editor in chief of Diseña, Elena Maria Formia, Alma Mater Studiorum Università di Bologna, Deputy Editor in chief of diid – Disegno Industriale Industrial Design, Edu Jaques, Unisinos, editorial assistant of the Strategic Design Research Journal and Peter Lloyd, Delft University of Technology, former editor in chief of Design Studies and editor in chief of Designing. From a plurality of backgrounds and different geographical provenance, the conversation highlights, using an experimental and non-linear dialogic and composition-al approach towards authors and topics, some of the more urgent issues and challenges to promote plurality and equity in publishing, including publishing formats and quality assess-ment of publication. The paper does not provide definitive conclusions but a collective reflection on how localised practices can interpret globally relevant concepts.
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				This article has been conceived not as a linear report of the discussion, but as a conversation piece offering a multi-perspective view on this topic, using a dialogic and compositional approach towards authors and topics. It can be read in the linear sequence proposed that presents a unified discourse, in which content from different authors is clustered around the three topics in a logical flow that inte-grates and organizes a collective thinking (sections 1, 2, and 3). Or it can be explored in non-linear ways, for instance navigating among the sections and subsections in a different order, given their autonomy and internal coherence. In both cases, the authorship of the sections is always given credit, even if it is not considered the primary criterion for content composition.

				Finally, it can be read privileging the different authors’ contributions and positions by looking for and at the names of the authors among the various sections and subsections of the article.

				The article’s layout favours these possibilities by a linear sequence that anyway suggests the presence of standing alone pieces (in which author and content change): the article in fact is partially interactive, by using the index in this page, allowing not linear reading.

				Nonetheless, the article conveys a choral contributorship, balancing the author’s representation by a careful and impartial selection of quotes and postproduction of conversation parts whose individual authors agreed upon, even if presented in an asynchronous synthesis.

				Images are treated as an evocative visual gallery to further enhance connections to other related topics that run in parallel with the main discourse. 
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				1. Introduction (Eleonora Lupo)

				This paper is the result of the panel discussion Changing scientific production in design held during the international conference IASDR 2023 Life-Changing Design. The panel was meant to discuss the scientific production and publication in design as a research area, in order to promote a systemic, cultural, and also responsible change. 

				Design research is changing, embracing the complex chal-lenges of systemic change in the context of the twin transition (digital and environmental transformation), and the way it is disseminated has changed dramatically as well in recent years. Scientific publication, anyway, is still witnessing a Western domination of models and processes of publishing (Larivière et al., 2015) in which Western monopolies have built hegemonic structures and narratives (Fiormonte, 2017). 

				At the same time, digital resources enable the emergent di-versity of knowledge (Boast et al., 2007) and innovative pub-lishing formats are emerging, such as enhanced, interactive, contributive and collectively-authored forms of publication (Barting, Friesike, 2014; Hohman, 2020; Lupo 2023) challeng-ing also scientific journals formats (Aalbersberg et al., 2012; Cope & Phillips, 2014) and books (Adema, 2021). 

				This also calls for a more responsible and qualitative evalua-tion (DORA, 2013; Rieter, 2019). In the design domain, we ob-serve a trend of expansion and quality improvement of design journals (Atkinson et al., 2021). 

				Still, concerns have been raised about their global diversi-ty (Perry & Pereira, 2023) in terms of topics, authorship, and plurality of the editorial boards, encouraging experimentations from the Global South (Formia, et al., 2024). 
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				At the same time, models and patterns of design publishing are quite stable (Gemser & De Bont, 2016), and the formats still adhere to those of traditional articles (Lupo, 2022).

				Therefore, during the panels, design scholars experts in the fields with different backgrounds and practices (from Editor in Chief to editorial board members from different geograph-ical provenance) were invited to discuss how scientific publi-cation in design is transforming to better respond and serve the needs of the research community and have a real social, political, and economic impact. The main issues addressed have been the plurality of design publication, innovative forms of publication, and new models for quality evaluation. 

				2. Plurality

				2.1. Plurality of Design and Design Research (Peter Lloyd)

				In the discourse about the plurality of design, it is interesting to distinguish between design and design research. Design is con-cretely aimed at the production of things, whilst design research is a field of inquiry able to explore wider questions related to design. As Trindade Perry and Soares Pereira (2023) have argued, design is a truly global practice, taking place in every country worldwide, whereas design research is limited to far fewer countries, primar-ily those from the Global North. How do design research pub-lications reach the design community? We can publish open access, but open access doesn’t mean universal reception. We still need pathways to lead researchers and practitioners to our ideas, a connecting tissue. There are lots of potential biases in the system (editorial boards, editors-in-chief, peer 
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				reviewers) that privilege a certain type of knowledge over other types of knowledge. The infrastructure of our networks needs to reflect the geography of design in the world, and this is something relevant for design research journals, too.

				2.2. Emancipatory Ways of Publishing: A Social Justice Ap-proach (Renato Bernasconi)

				Looking for new approaches to publication, Open Access can be taken as a case to learn from the past. Activists and academics “advanced open access […] as a route to the democratization of knowledge” (Chen et al., 2018, p. 6).

				However, open access has no intrinsic value, nor ethics or politics on its own, but “only in relation to how it is applied or positioned” (Adema, 2018a, p. 16). In fact, open access “became co-opted by large, commercial publishers looking to profit from its success” (Moore, 2019, p. 7). Charlotte Roh and her colleagues claim that “without self-reflection and organized efforts to shift power in publishing, open-access efforts risk simply replicating biases and injustices endemic to the tradi-tional scholarly communication system”. (2020, p. 49). 

				Jaron Rowan warns us: “If [academic publishing practices] are not reverted, there is little space for strategies or methods to change a structural mode of social reproduction” (personal communication, September 29, 2023). 

				For Samuel Moore, this structural mode of social reproduc-tion is related to the neoliberal university, which enforces “a particular commercial-centric understanding of research and scholarly communication” (personal communication, October 10, 2023). In this context, “scholars are atomized and turned 
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				into separate, measurable individuals rather than mixed up collectives” (S. Moore, personal communication, October 10, 2023). So, to avoid replicating biases and injustices, this dis-cussion needs a social justice approach. According to Roh et al., Open Access publishing “will fall short unless (…) funda-mental issues of power are addressed” (2020, p. 47). Thus, we need to address inequalities in knowledge production. 

				Since “different forms of epistemic injustice are deeply em-bedded in the current global knowledge production system” (Albornoz et al., 2020, p. 66), a social justice approach to publishing requires attention to how benefits and burdens are distributed by publishing practices. 

				The Open and Collaborative Science Manifesto, developed by the Open and Collaborative Science in Development Network, offers great insights “toward challenging homogeneous, decontextualized, and dehistoricized definitions of Open Science” (Albornoz et al., 2018, p. 23). Principle 2 “recognizes cognitive justice and the need for diverse understandings of knowledge making to co-exist in scientific production” (Al-bornoz et al., 2018, p. 25); while Principle 4 “advocates for each individual’s right to research and enables different forms of participation at all stages of the research process” (Albor-noz et al., 2018, p. 25). 

				Plurality in knowledge production needs to be communi-ty-oriented, challenging academic hegemony on knowledge production and the university’s “monopoly of legitimate in-terpretation” (Álvarez Solís, 2018, p. 27).
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				Therefore, we need to work to redress power imbalances, reorienting “publishing towards more experimental, critical, care-full, and ethical practices” (Moore, 2019, p. 210), but always taking on “a broader political role in the service of a solidarity economy towards an emancipatory common hori-zon” (Moore, 2019, p. 179). According to Bibiana Serpa, eman-cipatory publishing needs to “deconstruct” the structures of publishing practice and “propose more dialogical ways of constructing and validating knowledge” (personal commu-nication, September 27, 2023). For Gabriela Méndez Cota, emancipatory methods require being “adaptable, flexible, attentive to specific circumstances”, oriented towards diver-sification and conviviality, “based on scholarly collaboration and solidarity, rather than isolation and competition”, rooted in “critical values such as public discussion, accountability, and even care” (personal communication, October 2023). For Nicholas B. Torretta, emancipatory publishing needs “to allow more voices to share their knowledge and experiences” and “get beyond the (colonial) understanding that only what is written counts as proper history/knowledge” (personal com-munication, September 27, 2023).

				The main lesson we can learn from the evolution of Open Ac-cess is that “open systems may potentially replicate the values and power imbalances that they initially sought to challenge” (Albornoz et al., 2020, p. 65).

				2.3. Decolonising Design Publishing: diid Case Study (Elena Formia)

				The concept of plurality holds both political and cultural dimensions. Drawing inspiration from the influential work of 
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				the anthropologist Arturo Escobar, plurality can be connect-ed to the notion of “ontological difference” embodied in the concept of the “pluriverse” (Escobar, 2017, p. xvi) “meaning transitions to a world that is made of many worlds, […] as opposed to the idea of a single world, a global village un-derstood and based on a single set of principles and norms, namely those of the modern capitalistic societies” (Escobar & Maffei, 2021, p. 39).

				While plurality has been well established in design practices, its application to the realm of knowledge production poses challenges. To construct a pluriverse approach to scientific production and assessment, international journals should integrate this principle into their traditional and established workflows.

				Studies have already highlighted inequities within this do-main, encompassing the composition of Scientific/Editorial Boards (the need to pluralize subjects); the articles’ review system, where biases can potentially interfere and influence outcomes (pluralize processes); the geopolitical connotation of published articles often originating from Global North regions (pluralize perspectives); the predominant use of one idiom, English (pluralize meanings); and the concept of ge-ography itself, with specific reference to the blurring effect of canonical borders — both physical and mental/immaterial (pluralize spaces). Furthermore, this reflection significantly impacts the discipline itself and its tension towards the capac-ity of embracing diversity and difference.
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				In this frame, diid Journal1 recently elaborated a collective reasoning about these challenges, aimed at comprehending the various impacts and meanings of a pluriverse approach towards the scientific design community. The idea of decolonizing knowledge production (Formia, et al., 2023) can be introduced here because it implies, on one hand, trying to overcome ethno-centrism and the Western monopolies of knowledge in favor of a vision that stresses a biocultural diversity based on topics, au-thors, and assessment forms. And second, to provide increas-ing access and visibility in design publication. A special section called Over the Mainstream was initiated: this section welcomes and incentivizes, for every issue of the Journal, contributions by authors from countries labeled as “others”, in order to prior-itize inclusion in design discourse by involving the global de-sign research community and working on the diffusion of this publishing platform. Since the beginning of the experiment, researchers and designers from the Mediterranean area, the Far and Middle East, or the Global South regions have been hosted (e.g., Malaysia, China, Lebanon, Turkey, Iran).

				Secondly, the Journal renewed the editorial board, including worldwide representatives, to broaden the geographical scope and contrast with a triangle of western-centred composition. Similarly, the review board engaged reviewers closer to the regions of the submitted articles.

				
					1	The journal was founded in 2002 to fill a gap within the Italian scientific community about industrial design and design studies. In 2021 (with the issue #73) a new phase started. That was the occasion to review the editorial policies, the editorial boards and committees, the indexing system and the structure of content, taking into consideration the topic of design knowledge production in the Italian system. Furthermore, the journal became Open Access.
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				Third, networking activities with other organizations have been established to amplify voices from the Global South through a pluriverse approach, as the partnership with the Latin Network for the Development of Design as a Process2, and its international forum, through the publication of the proceedings in the form of a special issue3, has proved.

				2.4. Democratizing Publications: The Latin America Perspective (Edu Jaques)

				The issue of plurality corresponds to a larger scenario than just individual journals: we can question whether we foster a diversity of funding mechanisms, formats, and geographical distribution. However, a question remains: what worth do diverse journals hold if their access is restricted? When es-tablished forms of knowledge like journals engage with their region of origin, they need to take responsibility for how the local community accesses their findings, because within the exchange among the actors of the whole publishing ecosystem lies an opportunity to design a relational plurality. 

				Anyway, whether due to funding methods incompatible with partnerships or limiting impact metrics, journals, not only in Design, show a low inclination toward collaboration. 

				The South and Latin America publishing landscape shares a common perspective on the effort regarding open science and Open Access publications. There is a lot of interest from LA 

				
					2	The Latin Network for the Development of Design as a Process is a group of academic re-searchers of Latin language and culture, who study and operate in the field of design processes. The Network has been founded in 2008 and has, by now, organized eight international specialized conferences (https://www.forumdesignprocess.org/dgdw22/past-editions/).

					3	https://www.diid.it/diid/index.php/diid/issue/view/diid-dsi-1
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				governments to invest in publishing systems offering a differ-ent ethos of publication. 

				This ethos became something related to the idea and will-ingness to share knowledge, as part of a strategic approach, which is something deeply present in Brazil and many other countries in Latin America. 

				Actually, in Latin America, there are 19 journals, and many of them have the same layout and look similar, if not identical, because university publishers have adopted the Open Jour-nal Systems (an open-source software created by the Public Knowledge Project). Basically, universities being the main publishers, this didn’t allow much for larger publishers to join the scientific structures in LA. This could partially explain the landscape of Open Access publishing in Latin America, specifically in design.

				By searching in the directory of Open Journal Systems and Open Access journal system, there are around 45 Open Access design-related journals in the world. Of these 45, 15 are from Latin America, and 7 are from Brazil. Not all of these journals publish in English, they prefer to publish in Portuguese and Spanish. These journals are not indexed in Scopus and Web of Science. Latin America repositories, such as Cielo, act as coun-terparts to existing ones from the Global North.

				In this frame, the institution of a design research journal is part of a broader effort. The Strategic Design Research Jour-nal4 started in 2008 and has since then published articles entirely free of charge. 

				
					4	https://revistas.unisinos.br/index.php/sdrj/index
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				In 2019, the board decided to publish papers exclusively in English. Even understanding this could have some shortcom-ings in holding a conversation with the local community, the change in publication policies enabled a broader conversation in the design field as a whole. The movement towards English as a communication language became crucial for the indexing of the Strategic Design Research Journal in Scopus.

				The contribution of LA journals might be to challenge the productivism that is driving academic publishing today, since they are closer to local communities than bigger publishers, for example. This is a potential that is not yet fully acknowledged.

				3. Publishing Formats

				3.1. Forms of Publication: The Value of Articles 

				(Peter Lloyd)

				How we communicate design knowledge is vital for how people understand and interact with the design discipline, and the publishing format relates to how we communicate design research. The scientific paper is a very robust form of knowledge production because it reaches the widest possi-ble audience. Design research needs to be known outside the field of design, and therefore the publishing formats need to be understandable by other disciplines: one of the dangers of alternative formats for design research is of speaking only to a much smaller community rather than talking to other schol-ars and communicating the value of design research to those outside the privileged few. 

				The scientific paper and the flexibility that it allows some-how get to the heart of how we communicate this knowledge. 
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				High-resolution images, video, models, and data visualiza-tions can be considered research outputs and can be embed-ded in publications to present data and information in a so-phisticated way.

				Having a consistent format allows one to understand what scholars have done in other fields and build meaningfully on their work, defining a specific contribution and progressing the field. Every journal has a scope, and a new publication is advancing the knowledge within that journal’s scope. It is important to emphasize that publication is about rigor, about how we produce and present research results in rigorous ways. It is not just presenting visual information; it’s actually critically situating it to be rigorous in our approach.

				The design research community should certainly experiment with new forms of publication, production, and presentation to creatively explore new structures for critically and rigor-ously shaping our scholarly interactions.

				International conferences are very good places to think about new ways of publishing: Design Research Society conferences came up with the Conversation format. 

				The last Research through Design conference (2019) came up with very innovative ways of presenting research - pictorials. The IASDR 2023 conference had pictorials as well. Confer-ences are also a good way to develop reviewing expertise and the skills and abilities that we need as a community to criti-cally assess the work in the field.

				3.2. New Forms of Publication (Elena Formia)

				New paradigms such as open science, open access, and AI represent changes that require a collaborative approach capa-
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				ble of maintaining publishing as a service to the community on an international scale.

				How is it possible to preserve the scientific identity of design while simultaneously experimenting with new approaches and formats? How is it possible to create room for experimen-tation without losing the credibility, quality, and rigor that characterize scientific production? 

				These questions imply that journals too understand the in-fluences at play, the inherent responsibility of the publishing infrastructure in supporting peers and the new generation of design researchers, and in maintaining their scope as a foun-dational service, while simultaneously proposing new formats beyond the traditional articles. 

				To illustrate, encouraging young researchers’ publications; rediscovering archives of previously published articles; work-ing on not-written forms of communication; and exploring new research frontiers.

				diid Journal, for instance, has recently ventured into exper-imenting with innovative formats in scientific writing. With the collaboration of the Guest Editor for issue no. 78, the Open Debate section published augmented articles, intra-tex-tual content, and non-linear reading experiences — a bold move for a hybrid journal that embraces both print and digital platforms.

				3.3. Designing Forms from Values (Renato Bernasconi)

				The discussion around every innovation in the publishing ecosystem needs to turn around values, not forms. We need to keep in mind that “every publishing category contributes value of some kind” (Malik, 2008, p. 714). Therefore, the task is to 
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				organize efforts to shift power in publishing; otherwise, inno-vative forms of publication may replicate biases and injustices embedded in publishing ecosystems (Roh et al., 2020, p. 49). 

				We must not lose sight of the fact that publication formats de-termine how researchers think: they can shape the way schol-ars design their research (designing research by thinking about how to publish it). So, when thinking about formats, we need to think about how we can encourage new forms of thinking. 

				Thus, given the pressing need to promote, beyond formats, new ways of thinking, feeling, and acting, it is essential to generate new publication formats considering an emancipa-tory approach: how we position and in relation to what val-ues are we going to apply innovative forms of publishing is a crucial issue. 

				The Journal Diseña5 made some experiments in a printed article, providing side commentaries and including pieces of emails on the side of the paper so that it is possible to read it in many different forms. The format More-than-textual orig-inal article became part of the regular sections of the Journal since issue 19 (2023), thanks to the suggestion of guest editors Donato Ricci and Jamie Allen; and a new format, Postcards from abroad, was developed for issue 23 (2023) by proposal of guest editors Blanca Callén and Melisa Duque. Anyway, being a Scopus-indexed journal, Diseña needs to balance the number of papers within new formats that don’t foresee peer review, with the number of peer-reviewed papers in each issue.

				
					5	Peer-reviewed, biannual, open access, and bilingual publication by the Escuela de Diseño of the Pontificia Universidad Católica de Chile. Diseña promotes research in all areas of Design. Its specif-ic aim is to promote critical thought about methodologies, methods, practices, and tools of research and project work. https://revistadisena.uc.cl/index.php/Disena
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				3.4. Publishing Literacy (Edu Jaques)

				New forms of publication involve questioning which systems of knowledge diffusion we are perpetuating. For instance, what characterizes the article publication system, despite techno-logical advancements, is a model of dissemination through journals maintained by a concentrated publishing industry in global knowledge hubs. Through a profitable business model, there is little encouragement for innovation in this sector. Latin America, historically on the periphery of the reach of major publishers, presents some challenges regarding innovation. Local experiences involve developing resilient mechanisms for maintaining journals that will accommodate potential new for-mats, given the fluctuations in research funding in these coun-tries, and promoting literacy compatible with new media. 

				Nevertheless, academia has made timid progress in experi-menting with different styles over the digital advancements of the last 30 years, and there are not really innovative efforts in Latin American journals regarding the format of publication. This might happen for a few reasons, including being small teams overworked, and maybe a lack of enough technical knowledge to propose different alternatives to Open Journal Systems. 

				In addition, there’s not (at least in the Brazilian community) enough literacy about scientific formats, so they are not usu-ally even familiar with the paper format, and this becomes the challenge. 

				On the other hand, when discussing new formats, it is crucial to know how to present them: our reading community is de-pendent on the information available regarding formats, and the journal is like the institution they have. 
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				So right now, we are in the middle of the discussion on how we should present the formats and how we can put pilot pub-lications for people to have some anchor from which they can publish or create something based on.

				Concerning the Strategic Design Research Journal, within spe-cial issues there is more flexibility to experiment. Some guest editors (Botero, Del Gaudio, Gutiérrez Borrero) proposed, in issue 11(2) 2018,6 to open reviews in a kind of conversation. 

				So, the author and the reviewers were discussing some points in the paper, and this resulted in a special articles section where boxes with the commentary are inserted in the paper’s layout to be a source of further discussion. 

				4. Assessment

				4.1. New Models for Quality Assessment (Peter Lloyd)

				Journals have traditionally been the gatekeepers of quali-ty, and metrics give us some reference parameters, but this model is eroding and shifting to the site of individual publi-cations. More and more, the design research community is looking at individual papers as publication units rather than the journal volume, so the research paper is becoming the unit of value.

				We can already see a huge increase in paper submissions, but what isn’t increasing is the capacity to critically review papers and benchmark the quality of the design discipline. 

				Individual publications demand cogitation. The markers of quality need to reflect this.

				
					6	https://revistas.unisinos.br/index.php/sdrj/issue/view/695
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				Below the line, does the conversation flow? Do the protago-nists learn from one another? Do we really understand how research is used? Building a community of constructively critical reviewers is crucial. As a community, we have respon-sibilities to critically review other people’s work and not just keep the production line going. 

				AI is affecting publishing quite considerably: in evaluating something generated by AI, it is already difficult to figure out what the author did. Another possibility is AI replacing editors in evaluating how papers fit a journal scope: AI could quantitatively match papers to the journal scope using all the other papers in the journal as training data to give a ‘scope’ score. Essentially, this is a recognition and diagnostic task that AI is very good at. There are obviously good sides and bad sides to this.

				Concerning the generation of content, AI can in some ways level the playing field, helping people who aren’t native Eng-lish speakers to present their work better. But evaluating results generated by AI is a more difficult territory, and using AI to evaluate papers generated by AI? Well, I’ll leave you to work out the consequences of this.

				 

				4.2. Tailoring Qualitative Assessment (Elena Formia)

				The recognition of a qualitative dimension of assessment, beyond the quantitative one, is common to the nature of the design discipline. 

				How can we adopt review formats that emphasize the plural-ity of perspectives? How can we participate in the ongoing paradigmatic change according to which peer review is a col-
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				laborative form of enrichment of a scientific product and not a form of control over publications?

				At the same time, the reviewers’ role is not always valorized, nor do reviewers usually receive training about new approach-es and methods used. How can we show and share new assess-ment cultures and perspectives?

				diid Journal recently introduced an unconventional editorial structure, including sections like Open Debate and Designra-ma. Beyond traditional papers, it includes formats like Con-versations and Interviews, Reportages, and Visual Essays. Based on these formats, the process of quality assessment has been revised, exploring novel peer-review indicators tailored to each format, reflecting a commitment to innovation and exploration in design discourse.

				4.3. Power in Assessment (Renato Bernasconi)

				We need to consider that assessments are not neutral (Bernas-coni 2022; Broadfoot, 1996; Hanesworth et al., 2019): they are social and disciplinary constructs that embody certain values, cultural norms, and hierarchies of knowledge (Hanesworth et al., 2019, p. 99). Assessment strategies are meant to fulfil po-litical and social functions related to control, the perpetuation of social disparity, and the legitimization of particular forms of knowledge — the ones of the socially powerful groups (Fil-er, 2000, p. 3). 

				In this context, assessment practices serve a very specific function: they “are the vehicle whereby the dominant ration-ality of the corporate capitalist societies typical of the con-temporary Western world is translated into the structures and processes of schooling” (Broadfoot, 1996, pp. 68–69). Assess-
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				ment is essentially disciplinary and oppressive (Bernasconi, 2022, p. 2): it “encourages the internalization of the evaluative criteria of those in power, and hence provides a new basis for social control” (Broadfoot, 1996, p. 68).

				4.4. Localising Knowledge Policies (Edu Jaques)

				A starting point regarding the plurality we seek is to inquire about the convenience of global metrics, especially when applied across a diverse group of knowledge areas. A critique from Latin America questions the advancement of bibliomet-ric criteria that foster a homogenizing competition for higher education institutions (Beigel, 2020). These formulas favour paper production and minimize formats that are also funda-mental to the Social Sciences and the Humanities. 

				Nevertheless, the region nurtures a tradition contrasting with journal rankings that has so far eluded universal quantifica-tion methods: book publishing. Hence, while discussing new publication models and formats, as well as assessing their quality, fostering dialogue among peers and policymakers is essential. This discussion should focus on region-specific knowledge policies, their alignment with respective realities, and the recognition of expressive traditions across various fields, including Design. 

				5. Closing with Open Questions (Eleonora Lupo)

				One crucial point that emerged in this multi-perspective discussion is in which way knowledge publishing is shaping our mind and our way of thinking. The contemporary digi-tal knowledge ecosystem, by the concepts of granularity and scalability of knowledge, is somehow pushing for packing 
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				down knowledge into ever smaller pieces, in order to make knowledge more actionable and reusable. 

				How this affects authors’ production is to explore: are authors shaping their thinking and writing, packing down pieces of knowledge in order to fit this trend? We could also consider some other effects, in the way journals and platforms can make those pieces of a published work more reusable by others be-yond citation, let’s say, literally embeddable in a new article. 

				And finally, considering the implications of this on knowledge organization and production in terms of impact and author-ship. Some co-authorship or contributorship models can sup-port, like CRediT,7 and dynamic publication formats,8 such as performative publications (Adema, 2018b), can inspire new collective asynchronous and enhanced formats. 

				But we need to entrust a community to hold the responsibili-ty for such a growing piece of knowledge produced together over time as a living publication. 

				Therefore, there is a need to widen the horizon of exploration to the ecosystemic dimension of the publishing landscape, in a multi-stakeholder and multi-agency perspective, including emerging technologies like AI. A national research group, 

				
					7	Allen, L., O’Connell, A. and Kiermer, V. (2019), How can we ensure visibility and diversity in research contributions? How the Contributor Role Taxonomy (CRediT) is helping the shift from authorship to contributorship. Learned Publishing, 32: 71-74. https://doi.org/10.1002/leap.1210 and Brand, A., Allen, L., Altman, M., Hlava, M. and Scott, J. (2015), Beyond authorship: attri-bution, contribution, collaboration, and credit. Learned Publishing, 28: 151-155. https://doi.org/10.1087/20150211

					8	Heller L., The R., Bartling S. (2014). Dynamic Publication Formats and Collaborative Author-ing. In S. Bartling, S. Friesike (Eds.), Opening Science. The Evolving Guide on How the Web is Chang-ing Research, Collaboration and Scholarly Publishing (pp. 191-211). Cham: Springer

				

			

		

	
		
			
				254

			

		

		
			
				PAD Pages on Arts and Design #29

			

		

		
			[image: ]
		

		
			[image: ]
		

		
			
				Envisioning the Design Publishing to Come by E. Lupo, E. Formia, P. Lloyd, R. Bernasconi & E. F. Filho

			

		

		
			[image: ]
		

		
			
				[image: ]
			

		
		
			
				titled Pro-Des. Scientific production of Design9 was established in 2023, within SID-Società Italiana di Design (Italian Design Society),10 committing to the aim of researching, experiment-ing, and thus guiding the complex phenomenon of scientific publication of design, from a cultural, institutional, interdis-ciplinary, and technological point of view. 

				This group, over the last two years, has coordinated and developed several activities, like focus groups, special tracks and panels in international conferences (including the one in IASDR 2023 conference here presented), a database on design journals and an observatory on academic publishing policies and scientific societies, together with many dissemination outputs like scientific articles and paper in order to position the topic and set the discussion at an international level. 

				Envisioning the future of scientific publishing, in fact, relies not only upon increasing the awareness of the scientific com-munity (as the Pro-Des group seeks to, by providing collective reflections and resources) but on impacting structural and glob-al policies of scientific research and knowledge production. 

				This piece therefore does not provide definitive conclusions, but a firm basis for further exploration on promoting more plurality and equity for publishing otherwise.

				
					9	https://prode.polimi.it/

					10	https://www.societaitalianadesign.it/osservatorio/gruppi-bottom-up/pro-des-forme-e-proces-si-di-scrittura-produzione-e-disseminazione-scientifica-del-design/
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				Figure 1. (selected by Edu Jaques). Funerary urn of the Marajoara Culture (Amazon, 400-1400 CE) - Museu Nacional, a contemporary bowl displaying Marajoara-inspired geometric patterns. Photo: Edu Jacques.

				We should recognize and activate pre-existing forms of knowledge.

			

		

		
			
				Figure 2. (selected by Edu Jaques). Examples of Cordel Literature under conservation. Photo: Marcos Santos/USP Imagens.

				Modes of expression respond to specific needs. Should we discuss universals or complementary alternatives?
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				Figure 3. (selected by Renato Bernasconi). Quiero mi Barrio program. Photo: Natalia Corral Hope.

				Sharing knowledge about local history within the Recovery Programme of the Barrio (neighbourhood) José María Caro, Lo Espejo, Santiago, Chile.

			

		

		
			
				Figure 4. (selected by Edu Jaques). Graffiti at Beco do Batman, São Paulo. Photo: ckturistando (from Unsplash.com)

				New ways of presenting content often come from ruptures in established formats, bringing forth other forms of refinement in their wake.
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				Figure 5. (selected by Elena Formia). This is How We Play Together, by Elmgreen & Dragset, 2021. Chris-ten Sveaas Art Collection. Courtesy of Perrotin. Photo: Elmar Vestner. 

				The sculpture explores the present condition of the body in the post-industrial age, in which it seems that our physical presence is losing its centrality or is even completely superfluous.
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				Figure 6. (selected by Elena Formia). One million dreams by Oriana Persico and Salvatore Iaconesi, 2014. 

				Applying open data on dreams: a project for capturing the expression of people’s dreams using social net-works, to create a planetary database of dreams, and to make it available in the form of Open Data (https://www.artisopensource.net/2014/09/24/one-million-dreams-at-the-makerfaire-in-rome/).
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				Figure 7. (selected by Elena Formia). Calculating Empires: A Genealogy of Technology and Power, 1500-2025 by Kate Crawford and Vladan Joler, exhibition from November 23, 2023, to January 29, 2024, at the Fondazione Prada Osservatorio, Milan.

				A large-scale research visualization exploring how technical and social structures co-evolved together with technological patterns of colonialism, militarization, automation, and enclosure since 1500(https://calculatingempires.net/).
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				Figure 8. (selected by Renato Bernasconi). Page sample from Writing on Writing is a Method of Encounter. Correspondences with Ursula K. Le Guin and the World [Redux], by Damien A. Bright and Diego Antoli-nos-Basso. Layout: Francisco Gálvez. 

				Exploring new formats in Diseña (https://doi.org/10.7764/disena.16.88-123).
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				Figure 9. (selected by Elena Formia). diid cover of issue no. 78 (2022). 

				It entrusted Eleonora Lupo as Guest Editor on the evolution and potential of scientific writing in the field of design.
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