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Abstract
To support digital access and equity, human-centred design (HCD) has been recommended to facilitate the construction of culturally sensitive, accessible, and flexible learning. The bridging design prototype (BDP) approach is an HCD method, used to advance novel educational practice in K-12 and distance higher education. BDPs are fully functional rapid prototypes of resources/technologies that educators accept to incorporate in real activities with their students. Early adoption of a BDP enables a classroom community to participate and play a critical role in a design process, which makes them suitable to investigate needs and emergent practices in a sustainable and respectful manner. This approach is comprised of six principles underpinned by concepts drawn from: human-centred product development, user-centred design, inclusive design, participatory design, and a theory for meaningful learning. The first set of principles help to understand who we are designing for and the second set of principles help to implement resource features. BDPs are useful in projects seeking community design, bottom-up adoption, decentring external designer participation, and enabling users to become designers. A walked through example on the implementation of a BDP is used to illustrate how this framework is used for prototyping resources that engage educators, students, and support staff in meaningful and engaging experimentations. 
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To support digital access and equity, human-centred design (HCD) has been recommended to facilitate the construction of culturally sensitive, accessible, and flexible learning (Gomez et al., 2022). The bridging design prototype (BDP) approach is an HCD method, developed to advance novel educational practice (Gomez, 2010, 2020). BDPs are fully functional rapid prototypes of resources/technologies that educators accept to incorporate in real activities with their students. Early adoption of a BDP enables every community member to participate and play a critical role in a design process, which makes them suitable to investigate emergent practices sustainably and respectfully. 
This approach is comprised of six principles (see figure 1) underpinned by seminal concepts drawn from: human-centred product development (Norman, 1999), user-centred design, inclusive design, participatory design (Keates & Clarkson, 2003; Norman, 2002; Sanders & William, 2002; Suchman, 1993), and a theory for meaningful learning (Ausubel et al., 1978). BDPs are experience prototypes (Coughlan et al., 2007) and provotypes (Mogensen, 1991). Experience prototypes emphasise experiential aspects while provotypes are used to provoke reaction and insights. The main difference between these also rapid prototypes is that BDPs must be fully functional rapid prototypes and experimentation should not require the presence of designers. By functional, it means all features should operate, and users should be able to implement them in real activities. But these are not necessarily minimum viable products, as the digital or tangible materials with which they are built could have a limited lifespan. 
BDPs have been implemented to advance concept mapping in K12 (Cassata-Widera, 2009; Gomez, 2010; Kicken et al., 2016) as well as online academic study (Gloria Gomez et al., 2022) and the first-year student experience (Gomez & van der Meer, 2010) in higher education. A critical reflection (Gomez, 2020) on the work of Kicken et al. (2016) showed that BDPs might be useful in projects seeking community design, bottom-up adoption, decentring external designer participation, and enabling users to become designers (Lee, 2008). Speech therapists, counsellors, and teachers not only adapted my BDP for preschool concept mapping (Gomez, 2010) for teaching interactive language learning, but they also replaced it with a completely new design, a tool for the Interactive Whiteboard. This outcome showed that BDPs can enable teaching staff to design their own novel educational resources with little or no participation of an external designer and support Weiner et al.’s statement that “everybody who works in education is a designer” (2020, p. 781). 
The following walked through example on the implementation of a BDP to support the first-year student experience was produced in 336 hours during a fixed-term contract. My aim was that academic and support staff could update and improve it with little or no expert design assistance.  
The first set of BDP principles “bringing a multidisciplinary thinking team approach”, “achieving similar mental models” and “understanding prior knowledge and familiar interactions” helped to implement an HCD study to understand needs, wants, and context of the learning community. Primary and secondary data were collected via multiple sources: (1) student interviews on first-year experiences; (2) conversations with academics teaching first-year students and student note-takers; (3) conversations with student learning centre staff; and (4) review of secondary sources on academic self-efficacy (Bandura, 1986), self-directed learning and guided-discovery instruction (Novak, 1998; Piskurich, 2015), and a PhD thesis on first-year students making sense of the challenges and the teaching environment (van der Meer, 2008; van der Meer et al., 2010).
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Figure 1: A step-by-step guide showing how the BDP principles are organised and interact with each other during the human-centred design process of an educational resource (Gomez, 2022).
A deep understanding of the prior knowledge as well as the familiar technological, behavioural and social interactions of students, academic and support staff was achieved through data gathering activities (conversations, interviews, attending tutorials, producing resources, etc.) and empathic inferences (Fulton Suri, 2003; Postma et al., 2012) of selected data fragments. My empathy and solidarity as a designer emerged from engaging meaningfully with students and staff, which helped lessen the gap between their mental models and mine during the development of suitable features for students (e.g., use student voice and guide students into self-teaching), academic and support staff (e.g., build on familiar technologies and approaches).
The second set of BDP principles “making activities simpler”, “broadening participation in the design process”, and “enabling participation in the design process” guided the implementation of features of self-guided online resources to help first year and pre-university students to orientate themselves to university study life. Based on data gathered on common needs and capabilities as well as familiar technologies, a decision was made to implement website and online resources with technologies that student advisors and support staff were proficient using, so they could carry out website and resource updates without external expert support. Today these resources will also have to comply with accessibility standards and address the needs of mature and disabled students.
The self-directed approach to learning (Novak, 1998; Piskurich, 2015) chosen for resource development required a slow introduction of the topics through small sets of goals on the aspects contributing to academic success: effective self-efficacy beliefs, necessary subskills, and appropriate social and physical conditions. The literature review and conversations with students and staff helped identify topics for the website: high school vs university experience, what to expect from lectures, seminars, tutorials and laboratories, university study strategies, subject specific skills, setting realistic goals, future time perspective, study habits and learning styles, preparing for assessment, seeking help, motivation, study and social life, mental well-being. A webpage per topic introduced how-to information in the form of an interview, video, quiz, and/or online tutorial. Content was created using magazine writing style: informative, short, concise, as if someone was talking to you personally. 
The approach taken to resource production made it possible to co-create. Academic and support staff produced how-to videos (e.g., doing oral presentations, writing skills, etc.). Short videos were produced by more senior students explaining how-to take lecture notes or sharing aspects of their first-year experience. Two senior students were recruited to interview their peers using questions developed based on identified topics. Motivation and retention of diverse students (Cook & Cook, 2023) require changes in how technology is used (Lai & Bower, 2020), curriculum is designed (Bovill & Woolmer, 2019; Vaughan et al., 2023), and students understood (Daellenbach et al., 2022). The BDP approach provided a framework for prototyping resources that engaged educators, students, and support staff in experimentations that had the potential for meaningful learning and foster connection. This walked through example will be used as a starting point in an asynchronous activity inviting educators to become designers and experiment with BDPs of novel resources for sustainable, equitable, and flexible learning.
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