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Abstract 

An applied design researcher can experience first-hand the little awareness of 

design as a strategic resource, the little trust small organisations (e.g. start-ups or 

SMEs) have on the evidence we present, and how the late arrival of the role of design 

into a project brings issues to light. These issues are recognised as important, but 

often, small organisations say it is too late to resolve them in new products soon to 

be launched. The bridging design prototype (BDP) approach aims to strengthen the 

link between design, technology, and business in small organisations that are 

developing new products for enabling novel practices. Through the implementation 

of BDPs, small organisations can experience first-hand how the role of design helps 

to shape strategy and establish the value of new product concepts before costly 

implementations are undertaken, as it is recommended in ideal human centred 

development processes. 15 case studies in educational, service, rehabilitation, 

entertainment and production technologies have been undertaken to date. The BDP 

approach has been used as a strategic resource to build fully functional rapid 

prototypes, that in turn, help to gain entry into real settings and carry out human-

centred studies and explorations in collaboration with user communities and small 

organisations. 

1 Introduction 

The bridging design prototype (BDP) approach was developed to enable designers working 

independently or in small organisations to gain entry into real setting for undertaking human-

centred design (HCD) studies with difficult to access and technologically disinclined communities 

(Gomez, 2007, 2009). During my PhD studies, I was an individual designer wanting to undertake 

HCD studies in preschools on the use of a new learning tool. This approach evolved from exploring 

ways to address three challenges I encountered in the application of some HCD principles (Norman, 

1999). The first challenge was that I had no way to “watch [prospective] users as they perform[ed] 

the activities the new product [was] intended to assist…” (p. 188). For the reason that the product 

idea was completely novel to this educational community. They did not perform product-related 

activities in their work setting (i.e. the preschool classroom). The second challenge was that I 



 

couldn’t meet the HCD principle of “start[ing] with a multidisciplinary team that includes 

representatives from marketing, technology, and user experience” (p. 185). I was an individual 

designer (a small organisation of one person) researching this issue independently without a 

particular institutional or company affiliation. The third challenge was that I was an outsider to the 

preschool community I was designing for. Early childhood education experts in Australia and New 

Zealand in the year 2005 did not see the relevance and benefits of the novel product I was proposing 

to them (Gomez, 2009). 

In the last 12 years, the BDP approach has been used to strengthen the activity of human-centred 

design in new product development undertaken by individual designers or small enterprises 

(Gomez & Tamblyn, 2012a, 2012b). Design is the weak link in the fuzzy front-end process of new 

product development in small and medium-sized enterprises. Often, these enterprises or 

organisations cannot afford to bring a human-centred design perspective early into the research and 

development (R&D) process of innovative services or products. During the fuzzy front-end, the 

BDP approach (Figures 2 and 3) provides a rapid and organised way to research and sort design 

opportunities into those that deserve more effort and those that should be deferred (Gomez et al., 

2020).  

The author and her students have used this approach as part of their applied design research or 

practice to enable stakeholders and companies to perceive design is an experience good 

(Commission of the European Communities, 2009), design as an strategic resource (Acklin, 2011), 

and the benefits of design as a knowledge broker and brokers of language bringing an outsider's 

view (Ravasi & Stigliani, 2013). More recently, it has been proposed to accompany autonomous 

design process (Escobar, 2017) as part of pluriversal projects in which design expert participation 

is de-centred (Gomez, 2020). 

First, this paper explains the problem of small organisations being unaware of design as a 

strategic resource. Second, it introduces the bridging design prototype approach as a method aiming 

to address the lack of awareness. Then proceeds to introduce the HCD studies and explorations (in 

the areas of designs for learning and new product development) that have been undertaken as part 

of own entrepreneurial projects or projects in collaboration with start-ups or SMEs. A brief 

discussion of results is undertaken on the ways the author and her students have used this approach 

to produce fully functional rapid prototypes to gain entry to real settings and start strengthening the 

role of design in these projects.  

2 The Problem: Unaware of Design as a Strategic Resource 

Design is the weak link in the Fuzzy Front End (FFE) process of new product development 

(NPD) in small organisations even though the responsibility for the research and development 

(R&D) of innovative technologies for the public system is falling with more frequency, in the hands 

of these kinds of small organisations. “Typically, the designer is invited in at stage 6, product 

development, when the prototype product is to be developed. Designers, however, should be 

brought earlier, preferably in the idea generation stage or at least the concept development and 

testing stage.” (Kotler & Rath, 2013, p. 93). 

Small organisations in the product, technology or service areas can often be unaware of the 

benefits of the role design as a strategic resource in the early phases of new product development. 

For the purpose of this work, small organisations include start-ups, small and medium-sized 

enterprises (SMEs), organisations going through a change process (e.g. public service institutions, 

non-for profits), individual practitioners or researchers, research units in large organisations (e.g. 

universities, design factories), and small design firms. 

The reasons for design being the weak link appear to be varied. There is lack of trust in the 

contribution of the role of design (Acklin, 2011) during the FFE phase. Members of technology 

SMEs often say that they cannot afford to incorporate a design perspective early into the R&D 

process of new products. “Although it is not unheard of, only a few entrepreneurs possess a design 

background… [they] are rare exceptions… SMEs most often tend to turn to the services of external 

design consultants” (Ravasi & Stigliani, 2013, p. 231) 



 

The FFE phase goes from ideation to proof of concepts, is little structured and unclear, therefore, 

results and impact of R&D activities undertaken cannot be predetermined or forecasted (Rhea, 

2003; Rosenau Jr, 2000). “While design-oriented companies in the B2C business mostly are aware 

of these powers and use them skillfully, many technology-driven or service-oriented companies are 

up to now unaware of design as a strategic resource and/or unskilled in the use of it (Bruce, Cooper 

et al. 1999; Acklin and Hugentobler 2008; Kootstra 2009).” (Acklin, 2011, p. 1)  

Through working for more than a decade as a design research consultant for a technology start-

up and small organisations within a university (e.g. research institutes or centres, working groups, 

departments, and independent researchers), the author has experienced first-hand the little 

awareness of design as an strategic resource, the effective skills designers can bring to a process of 

“ideation to proof of concepts”, the little trust small organisations have on the evidence we put in 

front of them, and how the late arrival into a small organisation’s project (e.g. at the production 

stage) brings issues to the surface. These issues are recognized as important, but often the small 

organisation says it is too late to resolve in a technology soon to be launched. At the same time, 

those small organisations with tight budgets that have used design as a way to enter the issue, have 

evidenced how design can help shape strategy and implementation. These benefits are experienced 

before any costly software programming is undertaken, as Norman (see 1999, pp. 186-187) 

suggested it should be done in an ideal human-centred product development process. 

3 Aims and Research Design: Human Centred Design with 

Bridging Design Prototypes 

A BDP is a rapid functional prototype built with features familiar to a user community and with 

novel features that a designer incorporates after careful analysis of relevant data. It capitalises on a 

user community’s prior knowledge (i.e. the knowledge a user already has about a situation or an 

activity) and recognises their context realities. These characteristics bring users into the 

development process early: users incorporate the prototype into their real activities, while a 

designer or R&D team employ it for learning about the user community.  

 

 
 

Figure 1: Top left: user community interacting with tangible BDP. Top right: users become 

designers by creating an educational technology. Bottom left: author interacting with users in their 

real context. Bottom right: BDP of a software technology for postgraduate medical education. 

 



 

Figure 1 shows photographs on a tangible BDP for preschool concept mapping being used by 

members of the preschool community. One study (bottom left) was carried out by the author in a 

US preschool during her doctoral studies (Gomez, 2010). The other studies (top left and right) were 

initiated by Dutch teacher trainers after reading the author’s publications on the topic (Hoogenberg-

Engbers, 2013; van Veen, 2014). The Netherland studies inspired one teacher to develop a software 

application for the Interactive Whiteboard (top right) which demonstrates how fully functional 

rapid prototypes such as BDPs can strengthen the role of design in organisations undergoing 

change. The primary school incorporated this novel educational resource to further improve a 

didactic approach for teaching interactive language skills to children with speech impairments 

(Kicken et al., 2016). 

 

 
Figure 2: A concept map on how the Bridging Design Prototype principles are organised and 

interact with each other during a design process (Zoom in for details) 

 

The six agile and flexible principles (Figure 2) underpinning the implementation of BDPs are 

informed by concepts drawn from three design methods and one learning theory (Gomez, 2020). 

The principles “multidisciplinary thinking team approach to research the user community and the 

market”, “similar mental models”, and “make activities simpler” enable individual designers or 

small organisations with incomplete multidisciplinary teams and limited resources to undertake 

sound human-centred design studies. These principles are inspired by concepts drawn from human-

centred product development process (Norman, 1999) and user-centred design (Norman, 2002). 

Approximate research methods are used to gather relevant data and learn about the user community. 



 

Secondary data sources (Spinuzzi, 2002) are heavily relied upon when rapid ethnography (Norman, 

1999) is not possible early in the project.  

The principles “prior knowledge and familiar interactions”, “broaden participation”, and 

“participate in design” guide designers in the process of learning meaningfully about a user 

community from diverse and multiple perspectives. These principles alert designers to gather data 

from each relevant perspective, while attending to the wants and needs of each user community 

member. This attention must be reflected in the development of principles, guidelines, 

requirements, that later inform feature design. These principles are inspired by concepts drawn from 

the theory of meaningful learning (Ausubel et al., 1978), inclusive design (Keates & Clarkson, 

2003), and participatory design (Suchman, 1993).  

Figure 2 shows a concept map illustrating how these six principles help to “organis[e] 

participation” (phase 1) and “shape the product” (phase 2) within a design process. Designers of 

technology, products or services follow these principles during an iterative prototyping process and 

modify them according to the specific needs and limitations of their specific projects (Figure 3).  

The implementation of an HCD studies with sources drawn from diverse multidisciplinary 

thinking perspectives help individual designer to become more empathic and gain “deep[er] 

understanding of the prior knowledge, as well as the familiar, technological, behavioural, and social 

interactions of a user community”. The careful analysis of relevant data fragments using empathic 

inferences, provide insights on “how to make the product useful, usable, and desirable” (Figure 3). 

These insights (i.e. recommendations, guidelines, requirements) are used to design features as part 

of an iterative prototyping process that starts with sketches and low fidelity prototypes, and finalises 

with the implementation of a fully functional rapid prototype that “is released and shared with a 

user community (Figure 3). Studies and explorations in real settings will indicate designers if 

actually “it’s useful, usable and desirable”.  

 
Figure 3: Iterative cycle of the Bridging Design Prototype approach. There is no particular 

sequence. Adapted (Gomez & Tamblyn, 2012a) 

 

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. BDPs by contrast with these types of rapid prototypes must also be fully 

functional. 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 

BDPs are not necessarily minimum viable products, as the digital or tangible materials with which 

they are built could have a limited lifespan (Gomez et al., 2020). 



 

4 Analysis and Results 

15 case studies have been undertaken to date in the areas of educational, service, rehabilitation, 

entertainment and production technologies. The author’s students were enrolled in a postgraduate 

programme, and particularly attending her user experience papers that strengthened the role of 

design through doing R&D projects in collaboration with technology start-ups or SMEs, academic 

research unit or centre, public organisations or retail small businesses. Through internships, class 

projects or master thesis projects, the students conceptualised products taking the form of artefacts, 

services, and/or processes. To name a few, these organisations were developing technologies for 

the areas of robotics and education, elderly care in public facilities, patients being cared at home, 

and use of smart energy solutions in school and office settings. 

Table 1 introduces them all. BDPs have been made with tangible materials (n=7), pencil and 

paper (n=2), rapid prototyping programming software (n=1) and prototyped on top of existing 

technologies (n=1). Finally, the BDP principles have been used to evaluate existing technologies 

or frameworks (n=3). Most projects have been undertaken within a semester as assignments (n= 

11) and a few as part of master (n=2) or doctoral thesis projects (n=1).  

These cases illustrate how the BDP approach can help individual designers (e.g. students or 

consultants) carry out HCD studies and explorations in real settings. Of the student assignments, 

six have been undertaken in collaboration with a start-up or government agency, and five are part 

of the student-led entrepreneurial project. The outcomes were achieved in 10 weeks with an average 

time investment of 60 hours while taking other papers, doing internships, and/or parenting. One 

master project was undertaken in collaboration with a technology start-up. While the other master 

project and the doctoral thesis were undertaken in collaboration with schools (two public, one 

private).  

Small organisations have become a key element or partner in the R&D of innovative and 

impacting technologies that aim to support great changes in the public system of countries (Beven, 

2007; Cantù & Rizzo, 2012; European Commission, 2010; Ministry of Science Innovation and 

Higher Education, 2012; Whicher et al., 2012). The association of small technology organisations 

with students and researchers in higher education institutions has become a way to tap into applied 

research skills to strengthen their R&D. Therefore, these organisations needed agile and effective 

implementation of design as a strategic resource. Three reasons can be given: 

• The advancement of the small organisation; the early adoption of an innovative prototype 

technology and acquisition of early capital from investors.  

• New product development processes financed with funding (if there is any, most times 

there is not) coming from the public service system have a limited lifespan.  

• For investment to become more permanent and build up over time, evidence of the 

prototypes of envisioned new (socially inclusive) products to work (being adopted) should 

be demonstrated fast.  



 

 
Table 1: New product development projects undertaken with the Bridging Design Prototype Approach 

Project name and author Type | time | investment Field Small organisation 

type 

Cases on BDPs made with Tangible Materials  

BDP for preschool concept mapping | Gloria Gomez Thesis | PhD in Design | 1yr. Early childhood education 3 preschools, 1 primary 

school 

BDP for investigating the use of an educational game for learning the 

timetables in elementary school | Claudia Marín Ortíz 

Thesis | Maestría en Diseño y Creación | 

unknown 

Early childhood education 1 primary school 

BPD of an in-plant sensor unit to enhance the management of a 

greenhouse production system | Mathias Halkjær Petersen  

Assignment | MSc in Engr. (Product 

development and Innovation) | 60hrs. 

Internet of things, greenhouse 

production system 

Start-up: Sensohive 

BDP for investigating a student food delivery service | Kasper 

Andersen 

Assignment | MSc in Engr. (Product 

development and Innovation) | 60hrs. 

Healthy eating and food 

delivery service 

Student’s own 

entrepreneurial project 

BDP for building healthy habits in children | Evka Hudakova Assignment | MSc in Engr. (Product 

development and Innovation) | 60hrs 

Healthy eating and children 

games 

Student’s own 

entrepreneurial project 

BDP for climbers and athletes to train unilateral movement | Robert 

Hoppe 

Assignment | MSc in Engr. (Product 

development and Innovation) | 60hrs. 

Preventing injury and sports 

medicine 

Student’s own 

entrepreneurial project 

BDP for teenage children and parents to talk about sexually 

transmitted diseases | Bjørn Clemensen 

Assignment | MSc in Engr. (Product 

development and Innovation) | 60hrs. 

Youth education and family 

games 

Foundation: Aidsfondet 

Cases on BDPs made with Pencil and Paper  

BDP for measuring and evaluating own food waste | Katrine Riber 

Hansen 

Assignment | MSc in Engr. (Product 

development and Innovation) | 60hrs. 

Food waste awareness in 

households 

Student’s own 

entrepreneurial project 

BDP for investigating the relevance of implementing and app for 

collaborative games | Rafael Moreno Aranda 

Assignment | MSc in Engr. (Product 

development and Innovation) | 60hrs. 

Outdoors collaborative and 

leisure games 

Student’s own 

entrepreneurial project 

Cases on BDPs made with Programming Software  

BDP for online academic study | Gloria Gomez Early product research for technology 

start up | 1 yr. approx. 

Educational Technology Start-up: OceanBrowser 

BDP of an MVP website for a bike shop | Rasmus Melbye Assignment | MSc in Engr. (Product 

development and Innovation) | 60hrs. 

Retail Technology Start-up: Bikematch 

Cases on BDPs made with Principles to Evaluate Existing Technologies or Frameworks  

Evaluating a welfare technology (game) called Touch and Play for 

elderly with dementia | Maigen Wilki Thygesen  

Assignment | MSc in Engr. (Product 

development and Innovation) | 60hrs. 

Cognitive training, welfare tech Company: Applikator 

Creating a user research framework within the existing product 

development model of Blue Ocean Robotics | Enikő Rozsnyói  

Thesis | MSc in Engr. (Product 

development and Innovation) | 1000 hrs. 

Health robotics, welfare tech Start-up: Blue Ocean 

Robotics 

BDP approach used for career development skills | Magnus 

Vestergaard Laursen 

Assignment | MSc in Engr. (Product 

development and Innovation) | 60hrs. 

Human resources technology Student’s own 

entrepreneurial project 

Cases on BDPs made Built with Existing Technologies  

BDP for international students to navigate the Danish Society | 

Alexandra Marie Rasmussen 

Assignment | MSc in Engr. (Product 

development and Innovation) | 60hrs. 

International student services, 

welfare tech 

Student’s own 

entrepreneurial project 



 

Two applied design research lines are being advanced with this HCD method, one is called 

“designs for learning”, and the other one is called “early product development an innovation”. In 

the former, BDPs have been implemented to undertake studies and explorations on the issues of 

preschool concept mapping (Figure 1, top and bottom left) and how people study online (bottom 

right) (Gomez et al., 2022; Gomez & Petsoglou, 2021). The BDP approach is informing phase 1 

(organising participation) of projects interested in improving algebraic skills in early primary 

education and enabling professionals with severe impairments to study online (Contreras et al., 

2019). In the latter, the BDP approach has enabled my students (as part of incomplete R&D teams 

in small organisations) to carry out human-centred design process and somewhat structured design 

in the fuzzy-front end phase (ideation to proof of concepts) of new product development. These 

kinds of prototypes informed new product development in the welfare, energy, educational, leisure, 

and sporting industries.  

The case studies “Touch and Play” for elderly in dementia, “In-plant sensor unit” to enhance 

the management of a greenhouse production system, and the “creation of a user research 

framework” as a companion to a robotics product development model demonstrate how the BDP 

approach can strengthen the role of design. These cases have been published in co-authorship with 

their industry supervisors (Gomez et al., 2020). We describe how the students applied the principles 

and the iterative prototyping cycle (Figures 2 and 3) to their respective design processes, either to 

evaluate existing technology or to implement a new product that could be used in connection with 

what the small organisation already had. The students spent time with their respective communities 

in real settings, brought understandings of these communities to conversations with their industry 

supervisors and other team members in their organisations. 

5 Discussion and Conclusions 

Human-centred product development is defined as a process of product development that starts 

with consumer/people’s needs rather than technology (Norman, 1999). It is about achieving 

synergy between humans and technological systems and/or machines (Khosla et al., 2003). For 

more than 15 years, methods such as Contextual Inquiry, Participatory Design, Human-Centered 

Design among others (Giacomin, 2012; Sanders, 2008) have informed implementation of  human-

centred product development in large technology organisations. It is a recent move in public sector 

organisations (Junginger & Sangiorgi, 2013); and it is rare in small organisations. At the core of its 

effectiveness is the premise that good product development comes about with three equal 

supporting components: technology, marketing, and user experience (Norman, 1999).  

Early adoption of a concept idea in the form of a fully functional rapid prototype or BDPs 

enabled designers (the author and her students, Table 1) to undertake studies and explorations in 

real settings so data could be gathered and analysed to inform human-centred product development 

processes, performed for small organisations with incomplete multidisciplinary teams (e.g. start-

ups, SMEs or a student’s own entrepreneurial project. The user community of each designer 

accepted to incorporate a BDP into their work, live or leisure experiences for a short or long-term 

(Table 1, Figure 1). 

In the case of the author’s projects, this approach/method has enabled the advancement of HCD 

studies and explorations of novel practices carried out by small educational technology 

organisations with incomplete multi-disciplinary teams. The BDP for online academic study for 

example helped raise early capital and get early adopters (Gomez & Tamblyn, 2012b). In the case 

of the students, most of them have included their respective in portfolios for job interviews and one 

student continued developing the BDP as part of their master’s thesis and working with the same 

industry supervisor and small organisation (read Blue Ocean Robotic case in Gomez et al. 2020, 

pp.  438 – 440).  

The BDP approach is showing promise in helping small organisations to strengthen the role of 

design in the FFE phase and helping designers to gain entry to real settings for learning about the 

user community, the context and the practice. This kind of strength is pivotal for enabling small 

organisations to develop novel technological products, services and systems that are found relevant 



 

and impactful. Future work involves an in-depth thematic analysis of all 15 cases to quantify and 

qualify the foreseeable benefits introduced in the literature review section.  
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