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			Abstract

			Transdisciplinary collaborations demand new methodologies to bridge disciplinary gaps, especially when stakeholders are unfamiliar with some tools and processes. These methods help address challenges in unfamiliar or unexpected collaboration contexts. This research examines how design can connect science (Lab) with society (Street) by fostering collaborative and experiential communication of scientific concepts. The study focuses on the toolkit: Lab to Street—Tangible Science Framework, developed within ChromDesign, a European research project where design and molecular biology intersected. The toolkit is a hybrid theoretical and practical guide, enabling transdisciplinary exchange, shared methodologies, and common lexicons, guiding researchers from scientific concepts to public engagement. It structures the process into three phases: context definition (research), conceptualization and formalization (ideation), and concept tangibilization (experience implementation). Evaluated by experts and tested at CERN (Switzerland), ELISAVA (Spain), and FH Joanneum (Austria), the Toolkit proved effective in translating complex multidisciplinary research into tangible, accessible formats. This paper highlights how design methodologies can be translational to science communication through artefacts, arts and technology, creating more engaging public experiences. The toolkit offers an open-access solution for fostering collaborative knowledge transfer, illustrating the transformative role of design in making scientific research more accessible and experiential.
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			Kit de herramientas de diseño transdisciplinar: Lab to Street—Tangible Science Framework para crear experiencias artísticas, tecnológicas y científicas colaborativamente  

			Resumen

			Desde el siglo XX, la división entre ciencias y arte se hizo más pronunciada, como destaca brillantemente Charles Percy Las colaboraciones transdisciplinarias exigen nuevas metodologías para cerrar las brechas disciplinarias, especialmente cuando las partes interesadas no están familiarizadas con determinadas herramientas y procesos. Estos métodos ayudan a abordar desafíos en contextos de colaboración desconocidos o inesperados. Esta investigación examina cómo el diseño puede conectar la ciencia (Lab) con la sociedad (Street) fomentando la comunicación colaborativa y experimental de conceptos científicos. El estudio se centra en el kit de herramientas Lab to Street—Tangible Science Framework, desarrollado en ChromDesign, un proyecto de investigación europeo que fusionó el diseño y la biología molecular. El kit de herramientas es una guía teórica y práctica híbrida que permite el intercambio transdisciplinario, las metodologías compartidas y los léxicos comunes, y guía a los investigadores desde los conceptos científicos hasta la participación pública. Estructura el proceso en tres fases: definición de contexto (investigación), conceptualización y formalización (ideación) y tangencialización de conceptos (implementación de experiencias). Evaluado por expertos y probado en el CERN (Suiza), ELISAVA (España) y FH Joanneum (Austria), el kit de herramientas demostró ser eficaz para traducir la investigación multidisciplinaria compleja en formatos tangibles y accesibles. Este documento destaca cómo las metodologías de diseño pueden ser trasladadas a la comunicación científica mediante artefactos, artes y tecnología, creando experiencias públicas más atractivas. El kit de herramientas ofrece una solución de acceso abierto para fomentar la transferencia colaborativa de conocimientos, ilustrando el papel transformador del diseño al hacer que la investigación científica sea más accesible y experimental.. 
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			Introduction and context 

			Transdisciplinary design is emerging as a key approach to addressing multifaceted problems by integrating diverse disciplines to create innovative solutions. As new transdisciplinary needs arise, designers can support them through both theoretical and hands-on approaches, driving a paradigm shift in research and practice (Armstrong et al. 2022; Barab & Squire 2009; Collins et al. 2009). Diverse teams foster knowledge transfer across fields, enriching problem-solving approaches (Pohl 2011).

			This research project originates within the EU-funded MSCA ChromDesign ITN, a transdisciplinary hub in chromatin biology that trains PhD researchers in molecular biology, bioinformatics, and imaging for health and disease applications. The author, the sole nonlife-sciences researcher among 13 scholars, applies a transdisciplinary perspective within a network of 11 European institutions and 6 partner organizations. While ChromDesign primarily focuses on cell and molecular biology, it also explores innovative ways to communicate cutting-edge science to society.

			One of ChromDesign’s main goals was to bridge the gap between complex scientific research and public understanding, as many topics remain confined to laboratories due to their complexity. Design-based approaches, with both tangible (practical applications) and intangible (new knowledge) outcomes, may offer a way to address this gap  (Armstrong et al. 2022; Barab & Squire 2009; Collins et al. 2009). 

			A key design tool in this context is the design toolkit, a structured set of methods and frameworks that streamline workflows, foster collaboration, encourage experimentation and simplify problem-solving (IDEO 2015; Plattner et al. 2018). As designers in STEAM (science, technology, engineering, art and mathematics), we employ toolkits to facilitate cross-disciplinary collaboration, and adapt design thinking methodologies to bridge gaps between fields (von Thienen et al. 2018). 

			Therefore, the Lab to Street—Tangible Science Framework functions as both a practical tool for collaborative contexts and a research contribution to the growing field of science communication via design. The toolkit aims to connect STEAM scientific topics with public engagement through structured phases that guide collaborators from ideas to real experiences that convey complex science. Its novelty lies in integrating transdisciplinary teamwork, creating tangible artefacts, and deploying them in societal settings, positioning it at the crossroads of science communication and applied design research. This toolkit is part of ChromDesign’s broader application scope, demonstrating how design research can support the life sciences in transformative ways (Molins-Pitarch et al., 2025).

			1.	Scope and objectives

			In what ways can design-based methodologies close collaboration gaps among scientists? and, how can these approaches be turned into frameworks that enhance science communication and public engagement? The goal of the custom framework was to create tangible representations of abstract scientific concepts, making them accessible to non-scientists. The intermediate aim was to foster transdisciplinary collaboration, integrating knowledge and methodologies from designers, biologists and other stakeholders. These adaptations ensured the framework was research-driven rather than solely design- or business-driven (Kolko 2010).

			The Transdisciplinary Design Toolkit, developed within ChromDesign and presented in this paper, was initially created to help the public understand complex scientific ideas. As it evolved, it became an internal tool that encourages collaboration among researchers, supporting a transdisciplinary approach to translating science from the lab to society. Its beta phase produced tangible results across various contexts, enabling expert evaluation and demonstrating its role in science communication, while its final version offered multiple art, tech and science experiences. 

			Thus, the aims of this paper are: 

			1.	Presenting the toolkit’s structure, development and deployment across various contexts.

			2.	Assessing its success, limitations and impact in creating tangible science.

			3.	Reflecting on its contribution to design-led science communication methods and the broader transdisciplinary design landscape.

			2.	Method

			In design research, tools are often tailored to specific projects, evolving to meet goal-oriented needs. Design-based research produces both tangible and intangible outcomes (Armstrong et al. 2022; Barab & Squire 2004; Collins et al. 2009), while practice-based design research offers a collaborative, iterative and adaptive approach to solving challenges (Dalton et al. 2017). Context-specific tools are often needed in transdisciplinary contexts to account for stakeholders’ particularities and expected outcomes (Guasch et al. 2019; Lenzi et al. 2022). One good example are transition design toolkits, emphasizing in long-term thinking, systemic change and design interventions that are collaborative, participatory and socially grounded (Feast & Laursen 2023).

			Drawing on experience with design thinking and interdisciplinary collaboration, we observed that new projects often face challenges with unfamiliar tools and differing expertise. To address this, we adapted an existing design thinking framework for ChromDesign, creating a structured process that eased collaboration, reduced friction and facilitated knowledge transfer across disciplines. The methods section will follow key phases from established design thinking models: inspiration, define, ideate, prototype and evaluate (Gibbons 2016; IDEO 2013; 2015; Sharp & Macklin 2019). The toolkit is evaluated in 3 different contexts to include diverse stakeholders and to vary the scope of the application and expected results within the timeframe of the ChromDesign project (3+ years).

			2.1.	Inspiration

			Multiple design thinking approaches have been analysed to develop a flexible, human-centred framework suited to ChromDesign’s transdisciplinary context (IDEO 2013). Established models shown in Figure 1, such as IDEO’s education-focused process (IDEO 2013; 2015). Nielsen Norman Group’s UX framework (Gibbons 2016), and a generalized creative approach (Sharp & Macklin 2019) offer iterative problem-solving methods but require significant adaptation for scientific contexts and broader collaborations.
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			Figure 1. Design thinking process by IDEO (IDEO 2013) (top left). Design Thinking 101. Source: Neilsen Norman Group https://www.nngroup.com/articles/design-thinking/ (top right). The Steps of Design Thinking. Original diagram by Carla Molins-Pitarch. Source: included in Iterate: Ten Lessons in Design and Failure by John Sharp and Colleen Macklin, 2019 (bottom)

			Moreover, many assume prior knowledge of design methods, which is not always present in STEAM-focused projects (Dorst 2011; Stewart 2011). To address these gaps, universal design methods were combined (Bont et al. 2013; IDEO 2015; Martin & Hanington 2012) into a customized framework that supports accessibility for both designers and scientists through visual tools and didactic entry points integrated in the Toolkit to meet ChromDesign’s needs.

			2.2.	Define

			Figure 2 represents a design thinking framework outlined in the Interaction Design Foundation’s (IDF) Design Thinking 101 article. It divides the process into three primary phases: Inspiration (understand, observe, point of view), ideation (ideate, prototype, test) and implementation (storytelling, pilot, business model) (IxDF 2017). This framework was selected as a starting point for adapting ChromDesign’s transdisciplinary approach due to its structured yet flexible nature (Dorst 2011). The framework, originally designed for business and UX applications, emphasizes elements such as storytelling, piloting and business modelling, which are not directly applicable to ChromDesign’s scientific communication and research objectives. Instead, the goal is to start with complex scientific concepts (lab) and transform them into tangible elements.
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			Figure 2. Design thinking process from the Interaction Design Foundation Design Thinking 101 article: https://www.interaction-design.org/literature/article/design-thinking-essential-problem-solving-101-it-s-more-than-scientific. Source: Molins-Pitarch. Paris-Est d.school at Ecole des Ponts. Copyright terms and license: CC BY-SA 4

			2.2.1.		Defining the start and end points

			Unlike business-focused design processes, ChromDesign operates in a STEAM research setting, starting in the Lab (scientific research) and ending in the public sphere (science communication and outreach). To reflect this, the framework was adapted, as seen in Figure 3, to emphasize scientific knowledge transfer rather than market-driven implementation (Cross 2011).

			2.2.2.	 Introducing an additional layer for transdisciplinarity

			To accommodate the transdisciplinary nature of ChromDesign and to contextualize the process, a progress bar was added (lower part of Figure 3) outlining four key stages:

			—Knowledge: understanding scientific concepts.

			—Transdisciplinarity: integrating expertise across fields.

			—Applied design research: translating research into practical design.

			—Outreach: communicating findings to the public.

			The new stages enhance the framework’s adaptability, making it more accessible for non-designers. By modifying an existing design thinking model, ChromDesign researchers can align with scientific problem-solving, fostering transdisciplinary collaboration and improving the communication of complex biological concepts. These adaptations were necessary to transition from traditional product/service-oriented design thinking to a model supporting scientific exploration, visualization and communication (Sanders & Stappers 2019).

			Figure 3 outlines the Tangible scientific concepts design process, which includes two endpoints, four progress stages, three phases and ten steps. In the ideation phase, ChromDesign project members will refine each methodological component.
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			Figure 3. First draft diagram proposal for the method based on the IDF process Source: own creation

			2.3.	Ideate

			The Tangible scientific concepts design process is a hybrid theoretical and practical guide designed to foster transdisciplinarity, shared methodologies and common lexicographical frameworks, to enhance collaborative science communication. Developed through participatory and observational research within the ChromDesign network, it involved the author, 12 ChromDesign researchers, 13 senior scientists and 6 ELISAVA students who created projects to communicate biological concepts. Table 1 summarizes the key events and insights that informed the framework illustrated in Figures 4 and 5. This focused scope allowed for close analysis of outcomes aligned with the network’s objectives.

			
				
					
					
					
				
				
					
							
							Event 

						
							
							Inputs and takeaways

						
							
							Key moments

						
					

					
							
							ChromDesign 

							Copenhagen 

							Kick-off meeting 

							(Sept 2019)

						
							
							•Objectives: aligned goals, scope, and outcomes with partners

							•Knowledge gaps: addressed design-science understanding gaps

							•Problem-solving: anticipated challenges and proposed solutions
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							Speed-dating sessions

						
					

					
							
							Ideation 

							Sessions Marti-Renom’s Lab at the CNAG and Elisava (Dec 2019 – January 2022)

						
							
							•Collaboration: defined long-term interdisciplinary project boundaries

							•Capabilities: assessed teams strengths and weaknesses

							•Integration: design embedding in research planning
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							Speed-dating sessions

						
					

					
							
							Online 

							Collaboration Curie Institute with Tina Karagyozova from the Almouzni Lab 

							(2021)

						
							
							•Methods overview: tested design approaches and limits in science

							•Use cases: developed toolkit applications proactively
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							Speed-dating sessions

						
					

					
							
							Transdisciplinary Science 

							Communication: 

							Design Thinking for Scientists, a training session by Blanca Guasch, PhD 

						
							
							•Non-participant observation: studied scientists using design methods

							•Best practices: identified effective methods and improvements
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							Speed-dating sessions

						
					

				
			

			Table 1. ChromDesign events + inputs and takeaways that helped ideate the toolkit. Source: own creation

			With all the different stakeholders’ observations, dialogue and feedback, a beta version of the toolkit has been created to test it and dissect it again. The Beta Toolkit: Tangible Scientific Concepts Design Process, How To Create Scientific Complexity Experiences Based On the Design Thinking Process unfolded in four sections, according to the structure defined in Figure 3 and outlined in Figure 4, below: knowledge, transdisciplinarity, applied design research, and outreach.
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			Figure 4. Schematic diagram for the Lab to the Street stages. Source: own creation

			Each part of the structure supports the transdisciplinary journey from Lab to Street:

			•Knowledge: acquiring new scientific insights.

			•Transdisciplinarity: collaborating beyond traditional disciplinary exchanges.

			•	Applied design research: turning research into tangible outcomes.

			•	Outreach: making science accessible through tangible experiences.

			The process follows three main phases:

			1.	Context definition (research phase).

			2.	Conceptualization and formalization (ideation phase).

			3.	Concept tangibilization (experience implementation phase).

			These phases are flexible, iterative and adaptable to different projects. Rooted in design thinking (Gibbons 2016; IDEO 2013; 2015; Sharp & Macklin 2019), design methods (Martin & Hanington 2012), and design toolkits (Guasch et al. 2019; Lenzi et al., 2022), this approach shifts from general design goals to creating experiences that communicate scientific complexity. The Tangible Scientific Concepts Design Process, shown in Figure 5, provides a clear framework for designers and researchers aiming to translate complex science into engaging formats. This process forms the backbone of the Toolkit, which will be further developed in the prototyping phase.
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			Figure 5. The complete Tangible Scientific Design Process. Source: own creation

			 2.4.	Prototype

			The prototype, intended to be testable, required clear and structured guidance for new users. Using the template in Figure 6, we created the beta version of the Toolkit. Each spread included a phase title, step or method, illustration, description, tip and key context such as timeframe, challenges, needs and participants.
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			Figure 6. Toolkit, a sample chapter: Knowledge: content definition stages (left). Sample page from the Toolkit (right). Source: own creation

			The Toolkit’s content was divided by colour, as this clearly showed the structure: knowledge, transdisciplinarity, applied design research, and outreach. This visual structure provided a reference point for each part of the framework. Figure 7, below, presents the page spreads, showing each section’s visual weight of colour. The beta version of the Toolkit presented the introduction, diagram, 4 sections and closing in 72 pages. At this stage, the Toolkit was considered a beta version that needed to be tested across different scenarios to accommodate other users and use cases.
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			Figure 7. Toolkit beta pages spread overview. Source: own creation

			 2.5.	Testing and evaluation

			The evaluation process for this Toolkit is designed to be as hands-on as possible, not only to evaluate methodologically from a theoretical perspective but also from practical scenarios. To assess the Toolkit’s capacity to support collaborations in creating tangible outcomes, it was implemented across several experimental settings that varied in scope, participants, and disciplinary focus (Table 2). Therefore, the various scenarios correspond to needs identified in the ChromDesign events in section 2.3: different profiles, timeframes and professional settings.

			
				
					
					
					
					
					
				
				
					
							
							Location

						
							
							Subjects

						
							
							Profiles

						
							
							Goals

						
							
							Scope

						
					

					
							
							Scenario 1 CERN 

							(Switzerland)

						
							
							15

						
							
							Scientists, designers, engineers, MBAs, communication experts

						
							
							•Include as many profiles as possible

							•Dissect the method step by step

							•Hands-on interviews

						
							
							3 months

						
					

					
							
							Scenario 2 ELISAVA

							(Spain)

						
							
							3+3

						
							
							3 final year design degree students, 1 design alumnus + 2 scientists

						
							
							•Apply the methodology end-to-end

							•Tangible outcomes

						
							
							2 years

						
					

					
							
							Scenario 3 FH Joanneun 

							(Austria)

						
							
							6

						
							
							Six master’s students

						
							
							•A

						
							
							5 days

						
					

				
			

			Table 2. Toolkit evaluation scenarios. Source: own creation

			2.5.1. Scenario 1: CERN

			To evaluate the beta Toolkit beyond the biological research network, CERN was selected for its diverse STEAM expertise. Over four months, the Tangible Scientific Concepts Design Process was tested within the Science Gateway exhibition team, involving 15 researchers from science education, communication and outreach. The process refined the Toolkit for its next development stage through participatory observation and interviews.
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			Figure 8. Alluvial diagram showing the profile distributions of the interviewees Source: own creation

			All 15 interviewees filled out some sheets using the following structure: 0. Background, 1. Drawing process Lab to Street, 2. Position practice, 3. Position team, 4. Choose expertise. Table 3 shows all stages of the Toolkit being evaluated. Finally, there was space for an open contribution and questions. Table 3 illustrates the process, materials and takeaways. The lengths of the hands-on interviews (seen in Figure 9) ranged from 46:01 to 1:38:47, depending on the time allotted to the open-ended questions.
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			Figure 8. Alluvial diagram showing the profile distributions of the interviewees Source: own creation

			After reviewing the data and interview recordings, it became clear that several modifications were needed to improve the Toolkit’s accessibility and reduce the learning curve in the next version. It was pointed out that the instructions were too vague and some explanations were not clear enough. These changes, influenced by interviewees’ perspectives and their interest in customizing the framework for their use, will be reflected in the results section, providing valuable insights for further development. This evaluation offered an external and pragmatic view of the Toolkit, while the following two scenarios will focus on a hands-on approach, assessed through observation, team dynamics and outputs.

			
				
					
					
					
				
				
					
							
							Phase

						
							
							Takeaways

						
							
							Interview material and sample 

						
					

					
							
							0. Background Goal: 

							Interviewees profile

						
							
							Keywords describing work, including hobbies or side activities, to contextualize their practice
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							1. Drawing process Lab to Street Goal: Different 

							Profiles processes

						
							
							Mapping journey from Lab to Street, using blank diagrams to sketch freely
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							2. Position practice Goal: 

							Position closer to Lab or Street

						
							
							Positioning within four conceptual graphs: lab-street, science-creativity, education-outreach, and content/story-interaction/experience
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							3. Position team Goal: 

							Roles definition

						
							
							Matrix exercises explored team relationships and collaboration dynamics
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							4.  Choose Expertise

							Goal: Match Framework to profile

						
							
							Reflection on their knowledge and experience with the proposed framework
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							5. Open contribution and final questions

						
							
							The goal was to gather diverse perspectives, with many interviewees keen to adapt the Toolkit to their needs. Open-ended questions encouraged framework modifications to refine the beta version

						
					

				
			

			Table 3. CERN Toolkit evaluation hands-on interview process. Source: own creation

			2.5.2.	Scenario 2: ELISAVA TFG

			A second, parallel scenario for applying and evaluating the Toolkit in a practice-based approach involved final-year design and design engineering students developing their thesis aligned with ChromDesign’s goals. Three graphic, product, and interactive experience design students created distinct outcomes to bridge ChromDesign’s science with society using the Toolkit as part of the process. To support this and foster the collaboration between scientists and designers, a two-day ChromDesign Ideathon was organized. The Ideathon’s structure, following the Toolkit as described in Table 4, enhanced the process’s value while showcasing the first tangible results.

			In two days, it brought together six participants: three students and three mentors from different backgrounds to propose innovative concepts. The two-day event represented the beginning of a one-year collaboration using the Toolkit. After months of working through the Toolkit from top to bottom (Lab to Street) under the author’s guidance, three results were presented to the public, as described in Table 5.

			
				
					
					
					
				
				
					
							
							Ideathon stage 

						
							
							Toolkit phases

						
							
							Key moments

						
					

					
							
							Knowledge Medium: lectures 

							Goal: references and learning
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							Thematic lectures 

						
					

					
							
							Transdisciplinarity

							medium: discussions

							Goal: knowledge transfer, dialog, co-creation, points of view
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							Discussion-forums 

						
					

					
							
							Applied design research goal: ideation
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							Brainstorming + concept definition 

						
					

					
							
							Applied design research goal: prototyping – rapid prototyping, understanding and evaluation
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							Prototyping 

						
					

				
			

			Table 4. Ideathon development stages using the Toolkit adapted for a two-day process. Source: own creation

			
				
					
					
					
				
				
					
							
							Project  

						
							
							Description

						
							
							Image

						
					

					
							
							Ancestry Relics by Xin Ye’

						
							
							Souvenir-like pieces that visually narrate our origins. Each piece contained a series of engravings encoding ancestry information. Additionally, a book included the story to be followed to decipher and contextualize our origins
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							Epigen garments by Toni Bové

						
							
							A collection of garments that makes the most relevant findings of epigenetics tangible serves to make more people aware of the topic by alerting the user to the presence of possible harmful agents
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							All of us

							by Judit Castell

						
							
							All of us is an ephemeral street intervention that arises from the need to bring science closer to the population. The interactive installation exhibits the influence that genetics and the environment have on our identity through a two-step performance
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							The three projects in a public display providing the first full cycle from the Lab to the Street process using the Toolkit
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			Table 5. Elisava TFG 3 final projects using the Toolkit. Source: own creation

			As both thesis advisor and mediator, we helped navigate the design process, ensuring a smooth workflow and defining the necessary pace and stages. This role proved essential in adapting the Toolkit to different contexts as facilitation is key. However, scientists identified that once the toolkit was applied and the first outcomes began to appear, its use became clearer and its impact increased. After more than three years of using the toolkit, some examples will be included in the refined versions of the toolkit as part of the instructions. 

			The Toolkit was highly valued by students and their mentors, as it provided a structured and guided approach to collaborative design projects. After nearly three years of collaboration, ChromDesign researchers became familiar with these methodologies, reinforcing the importance of integrating design tools into interdisciplinary projects from the early stages and appreciating the resulting projects. 

			The final scenario illustrates the adaptability mentioned above: the Toolkit was rapidly implemented during a one-week workshop, demonstrating its flexibility and effectiveness across varied timelines and diverse participants.

			2.5.3.	Scenario 3: FH Joanneum 

			The third scenario tested the Toolkit in a fast-paced, high-intensity setting – a four-day workshop at FH Joanneum’s International Design Week in Austria (Erasmus+). The workshop, “Prototyping Phygital Experiences to Take the Lab Closer to the Street”, focused on interactive design and its role in science communication.

			Master’s students explored gamified communication, data storytelling and tangible science by translating complex scientific ideas into prototypes through the toolkit process, as dissected in Figure 10. The condensed timeline provided a unique chance to map and adapt the Toolkit for rapid application while gathering valuable feedback on its effectiveness. 

			The session dynamics depicted in Table 6 were very similar to those of ELISAVA’s Ideathon, as all the participants were designers from different disciplines (graphic, product, interactive, etc.). As they were already familiar with the methodologies, this eased the Toolkit’s learning curve. It was a hectic process, as there was a lot to be done in little time, and unlike the Ideathon, the students had to present their concepts and prototypes at a public event, thereby closing the use case for the toolkit (lab to street).

			
				
					
					
				
				
					
							
							Stages 

						
							
							Outcomes

						
					

				
				
					
							
							Day 1. Knowledge
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							The Toolkit is introduced during day 1, fulfilling the knowledge block

						
					

					
							
							Day 2. Transdisciplinarity 

						
							
							[image: ]

							The Toolkit is introduced during day 1, fulfilling the knowledge block

						
					

					
							
							Day 3. Applied design research 
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							The applied design research stage takes place by developing and testing the prototypes

						
					

					
							
							Day 4. Outreach

						
							
							[image: ]

							3 projects are ready to be presented on stage, offering the outreach part of the process

						
					

				
			

			Table 6. Fh Joanneum Workshop Toolkit stages. Source: own creation
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			Figure 10. Fh Joanneum workshop plan. Source: own creation

			In just four days, the Toolkit facilitated collaboration among teams, enabling them to explore unfamiliar topics and effectively communicate their findings to the public. Additionally, the participant students filled out the same hands-on interview sheets from the CERN scenario shown in Table 3 to be thoroughly evaluated. The main takeaway is that familiarity with design methods significantly eases the learning curve when using the toolkit. Therefore, emphasizing previous knowledge or the need for a facilitator is essential.

			2.5.3.	Scenarios recap and next steps

			Each scenario involved different controlled conditions that offered insights to enhance the Toolkit. Table 7 summarizes the key elements and actionable changes made to create a more standalone, customizable and user-friendly Toolkit. 

			Lastly, after all the evaluations, the tool was renamed Toolkit: Lab to Street—Tangible Science Framework to be as descriptive as possible. The previously mentioned adjustments were included to make the tool more straightforward and accessible. Over its iterations, the Toolkit shifted from being mainly a collaborative exploration tool to a more organized method that helps both experts and non-experts navigate shared design processes. While early applications focused on conceptual understanding and visual mapping, later versions enhanced facilitation protocols and the production of tangible artefacts. This progression demonstrates the Toolkit’s ability to adapt to diverse disciplinary contexts while maintaining a consistent collaborative approach. The revised Toolkit and its current impact are presented in the results section.

			
				
					
					
					
					
				
				
					
							
							Scenario

						
							
							Positives 

						
							
							Negatives

						
							
							Needed changes

						
					

					
							
							CERN

						
							
							•Toolkit’s scope

							•Color coded structure

							•Booklet definitions

						
							
							•Many steps 

							•Not clear directions

							•No adhoc enough

						
							
							•Better instructions needed

							•Customization

						
					

					
							
							ELISAVA

						
							
							•Workshop format

							•Versatility

						
							
							•Too abstract for scientists 

							•Missing examples or references

						
							
							•Add a sampler of projects

							•Detail different processes

						
					

					
							
							FH Joanneun 

						
							
							•Successful application from start to end

							•Good fit with different design profiles

						
							
							•Design background needed for short applications

						
							
							•Add disclaimer to suggest previous knowledge or facilitation

						
					

				
			

			Table 7. Scenario insights summary. Source: own creation

			3.	Results

			The Toolkit from the Lab to Street—A Tangible Science Framework in its final form, including all the insights and takeaways from the three-sided evaluation, is an instrument for transdisciplinarity, collaboration and mediation to move from theory to practice. The framework shown in Figure 11, which served as the basis for the beta Toolkit, remained unchanged but was presented as a more flexible and customizable system to adapt to different contexts, thanks to the other elements of the kit.
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			Figure 11. Tangible Science Framework included in Toolkit: Lab to Street—Tangible Science Framework. Source: own creation

			After incorporating all feedback from the different scenarios, the Toolkit is now divided into various parts (Table 8) that will help integrate the framework into any team that wants to bring scientific concepts closer to society with the support of design methods. The goal is to be flexible and customizable rather than a closed linear process, as all design processes are different and iterative depending on the context (Koh et al. 2015; Plattner et al. 2016; Sanders & Stappers 2019; Stewart 2011). 

			As part of the ChromDesign project’s mission to open science, the Toolkit has been offered as one of the project’s resulting tools by uploading the four parts to Zenodo, an open science repository (Molins-Pitarch 2021), with 485 downloads to date. Besides the scenarios presented for evaluation, the Toolkit continued to be used in the ChromDesign project in its revised version, producing a total of nine final degree projects (Figure 12), nine one-week workshop prototypes (Figure 13), and the ChromDesign research outcomes: an exhibition, an interactive 3D genome piece and a VR experience (Figure 14) in a four-year span (2020-2024).
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							How to get Started

						
							
							How to Get Started leaflet that explains to the user what the Toolkit is for and how to start. It gives options for beginners and more advanced users 
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							Part A

						
							
							Part A is a seventy-two-page booklet detailing the framework with all the explanations for the steps shown in Figure 11, including some adjustments to improve clarity from the beta version
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							Part B helps define the users’ profiles to understand their processes and areas of expertise while comparing them with other researchers’ profiles (15)
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							Part C is an inspiration booklet that includes many projects that came to fruition thanks to the Toolkit
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			Table 8. Toolkit: Lab to Street—Tangible Science Framework components. Source: own creation

			Although the framework proved effective and adaptable across various settings, its successful implementation still depended on skilled facilitation and sufficient time for fostering collaboration; factors that could restrict scalability in more limited research environments. Despite this limitation, the Toolkit involved over 60 participants from more than 10 institutions, creating 22 tangible artefacts and several outreach outcomes, thereby expanding its reach and effectiveness and reaching more than 7,000 people.
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			Figure 12. Final thesis projects from the ChromDesign project at ELISAVA (2020-2022) Source: own creation
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			Figure 13. One-week workshop results at FH Joanneum (2022-2024)Source: own creation
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			Figure 14. ChromDesign outcomes developed through the Toolkit (2022-2024)Source: own creation

			Ultimately, the Toolkit was designed to collaboratively create art, tech and science experiences that translate complex scientific concepts into tangible, interactive formats, as shown in Figures 12 to 14. Fostering transdisciplinary collaboration enables researchers, designers and educators to co-develop innovative communication strategies to bring laboratory research to public understanding through art and technology. 

			The Toolkit’s evaluation, including hands-on testing with 15 CERN researchers and applications in multiple educational settings and beyond, suggests its viability as a replicable model. It has been instrumental in shaping exhibitions, student projects, and prototype development, further validating its role in advancing science communication through art, tech and science experiences. Ultimately, Toolkit: Lab to Street—Tangible Science Framework may serve as a foundation for a new paradigm in science communication, transforming abstract scientific research into tangible, interactive experiences. Moving forward, its continued application and refinement will strengthen transdisciplinary collaborations, expand design’s role in scientific discourse, and enhance public engagement with complex scientific concepts. 

			4. Discussion and conclusion

			This paper highlights the role of toolkits seen as translational design in fostering complex multidisciplinary collaborations (Page et al. 2024), demonstrating its value in bridging the gap between scientific research and public engagement. In the context of ChromDesign, where molecular biology, bioinformatics and design converge, translational design has facilitated knowledge exchange, enabling researchers to visualize and communicate scientific concepts in more accessible ways for multifaceted stakeholders (Manzini 2015; Pohl 2011; Sanders & Stappers 2019). Unlike traditional design approaches, translational design is not merely about problem-solving but also about transferring and adapting knowledge across disciplines, ensuring scientific storytelling becomes more engaging and comprehensible even in STEAM projects (Dorst 2011; Page et al., 2024). This study explored how design methodologies can foster transdisciplinary collaboration in science communication through an iterative design-based research process (Barab & Squire 2004; Collins et al. 2009). The primary tangible outcome is the Toolkit: Lab to Street. Tangible Science Framework, which provides structured methodologies for integrating design thinking into scientific research as well as creating art, tech and science experiences. Now available online, the Toolkit is adaptable for diverse research and educational contexts, with successful applications in ChromDesign projects, student workshops and exhibitions (Molins-Pitarch et al., 2025). These tangible outputs demonstrate the Toolkit’s potential for making scientific complexity more accessible through experiential learning and interactive design.

			Compared to other design methodologies, the Transdisciplinary Design Toolkit stands out for its ability to combine scientific inquiry with creative experimentation in real-world scenarios. Unlike frameworks such as IDEO’s Human-Centered Design or Transition Design, which mainly focus on problem-solving or systemic futures, this toolkit supports tangible, collaborative processes that turn complex scientific ideas into accessible forms of knowledge. Its structured yet adaptable framework allows both experts and non-experts to foster mutual understanding and achieve innovative results. However, its success still relies on effective facilitation and contextual adjustment, which might restrict its scalability across different scientific settings and domains. Despite these challenges, the Toolkit shows promising potential as a replicable model for combining art, design and science. It broadens opportunities for public involvement and helps foster transdisciplinary research cultures that go beyond traditional disciplinary boundaries. After six years of development, the Toolkit’s potential, impact, and relevance are being recognized by the scientific community in understanding that this kind of toolkit may be relevant for a new paradigm and transdisciplinary approach to communicating science (Molins-Pitarch et al., 2025). 

			Beyond its practical applications, the Toolkit has yielded significant intangible outcomes. It has redefined the role of designers within scientific collaborations, positioning them as mediators of transdisciplinary exchange. The iterative nature of the process underscores the importance of continuous dialogue between scientists, designers and the public, reinforcing the value of participatory and collaborative methodologies (Martin & Hanington 2012). This study has shown that methodological frameworks rooted in design thinking can support long-term transdisciplinary collaborations, ensuring that science communication remains dynamic, inclusive and impactful.
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