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Abstract   

 

This study examines how ethics and responsibility manifest through project-based 

learning in UK-based postgraduate design education. As design increasingly aims 

to engage with complex challenges, it is more important than ever that we 

examine the necessary preparation for practitioners operating in these multi-

disciplinary, multi-faceted contexts. In response to this challenge, this research 

investigates the applicability of Responsible Innovation theory, emerging from the 

science and technology field, to design education.  

 

The study employed a multiple case study methodology with a qualitative and 

exploratory approach, to examine four UK-based postgraduate educational 

programmes. Findings showed that Responsible Innovation concepts hold a high 

degree of relevance within the design education domain and presented a number 

of key themes which occurred across the four institutions including the importance 

of project goals, responsiveness to stakeholder insights, and stakeholder diversity. 

Resulting from analysis is a Responsible Design-Led Innovation (RDI) framework. 

This was provided to undergraduate, postgraduate and industrial representatives 

in order to gain further understanding and show examples of its activation within 

different contexts. This framework highlights practical guidelines for students 

undertaking design innovation projects whilst developing pedagogic insights 

related to authenticity, time constraints, assessment methods that suggest how 

responsible design practice can be further enhanced and embedded within 

curriculum. It is suggested that future research further investigates the applicability 

of the framework from different contextual perspectives including academic levels, 

institutions and countries as well as opportunities to undertake action research to 

develop strategies around minimising the effects of some of the pedagogic 

weaknesses identified.   
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CHAPTER 1: INTRODUCTION  

  

This research project started upon the researcher’s application to undertake a PhD 

based upon an advertisement which sought to develop understanding of 

Responsible Design-Led Innovation (RDI), a topic yet to be defined within the 

literature. The first chapter of this thesis will set the scene for the study by giving 

the reader an understanding of the research’s focus, justification of the specific 

research enquiry and how its aims, objectives and research questions evolved 

alongside an insight into its nature. context, the intended audience and the thesis 

structure.  

 

1.1 Research Focus 

Since the beginning of the human race, man’s ability to thrive has been aided by 

man-made developments, from clubs and fire through to smartphones and the 

Internet. The point at which this turned into formalised design is unclear and rather 

subjective, however; upon reaching the industrial revolution, design not only 

benefitted society but also began to impact the world in unpredictable, and 

sometimes irreversible ways. Owen et al.’s (2013) statement that innovation has 

“not only produced understanding, knowledge, and value (economic, social, or 

otherwise), but also questions, dilemmas, and unintended (and sometimes 

undesirable) impacts” (Owen et al., 2013, p.27) sums this up. The industrial 

revolution paved the way for human civilisations’ aspirations, coming out of the 

French Revolution, to own materialistic goods which fulfilled desires and made life 

easier (Brand & Rocchi, 2011). Industrialisation, as a result, saw advances in 

science and technology, but also created negative impacts on the triple bottom line 

and the emergence of megatrends, like urbanisation, globalisation and wealth 

disparity (Bairoch & Goertz, 1985; Chinn, 1995) that were soon realised to be the 

downside to such consumerism (Abela, 2006; Burroughs & Rindfleisch, 2002; 

Roberts, 1998). Because of the ongoing competition between organisations, many 

businesses operating within this economy, were forced to find ways of cutting 

costs, optimising products or improving quality whilst barely struggling to survive. 

Fast forward to the 21st Century, with a further increased rate of technological 

development, businesses are still perceived to be acting in a competitive way 
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rather than working to solve real world issues. The results from Deloitte’s (2019) 

millennial survey clearly show that millennials and Gen Z employees hold negative 

feelings with regards to this. 84% of 16,425 millennial and Gen Z employees from 

42 countries felt that their employers have no ambition other than to make money 

and 76% stated that businesses were focussed on their own agendas rather than 

helping to improve society. These figures have risen since 2017 when 50% of 

10,455 felt businesses had no ambition other than to make money and 59% 

focused on their own agendas. The top concern of both the millennial and Gen Z 

employees was protecting the environment and reducing the effects of climate 

change however only 12% of the participants felt that businesses actually work to 

achieve this (Deloitte, 2017).  This study sets out to encourage everyone situated 

within the design field to realise that there is a need to be more responsible by 

considering the preferred and required situations of people, both as a global entity, 

and within a contextual situation, and by taking on a more holistic approach rather 

than having such an egocentric attitude. The highly integrated and wide-reaching 

nature of design has made it more difficult than ever to fully consider such 

consequences due to the wide and complex array of relations and interconnectivity 

between products, services and stakeholders (Rzevski, 2015). This constitutes to 

designers having to deal with a vast array of ‘wicked’ problems, defined by 

Churchman (1967) as a “class of social system problems which are ill-formulated, 

where the information is confusing, where there are many clients and decision 

makers with conflicting values, and where the ramifications in the whole system 

are thoroughly confusing" (Churchman, 1967, p.141). ‘Super wicked’ problems are 

increasingly prominent as problems that require solutions and are defined as 

problems in which time is running out, there is no central authority and those 

seeking to solve the problem are also causing it (Levin et al., 2007). These include 

megatrends and the existential risks that threaten the premature extinction of 

Earth’s natural inhabitants and the permanent destruction of its ability to nurture 

future development (Bostrom, 2002) such as global warming and climate change. 

Sutcliffe (2011) believes that because designers have such a high capacity to 

produce unintended and irreversible socio-ethical or environmental consequences, 

the potential consequences of innovations should be consciously considered 

within the design process and that a move towards greater responsibility is 

required. Bostrom (2002) agrees with this from an innovation perspective and 

states that increased responsible innovation could be used to minimise the 
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probability of humans having to encounter such existential risks. In order for 

progress to be made towards this, Holmlid & Arvola (2007) and Bohemia, Borja de 

Mozota & Collina (2011) conclude that design education requires transformation 

from focussing on projects to focussing on skills that designers need in responding 

to these 21st Century issues. Brown (2009) backs this up stating that the most 

important opportunity for long term impact is through education. He questions how 

we might reinvent education to unlock the vast reservoir of human creative 

potential and goes on to determine that our future capacity for innovation as a 

society depends on having many more people literate in the holistic principles of 

design thinking. Though, a handful of studies have gone some way to contributing 

to this including Holmlid & Arvola (2007) and Salamanca Garcia, Mercer & Briggs 

(2019), a gap in the literature was found by Sonneveld (2016). She recognised 

that despite an increase in the awareness and perceived importance of ethical 

aspects of design, a fully integrated approach to ethics in the design curriculum 

has yet to be developed which was also concluded by Fry (2009) and Leerberg, 

Riisberg & Boutrop (2010). Where aspects of ethics do exist, Sonneveld (2016) 

identifies that they are mainly addressed as a separate course within design 

curriculum with relevant topics such as human factors, sustainability and universal 

design being delivered as add-ons or electives. On further inspection of the 

literature, there was a gap in knowledge around ethical and responsible design 

practices and principles being utilised within UK-based educational settings. This 

research therefore responds to this gap with the aim of conducting a collective 

case study to develop understanding around project-based practices and 

principles that support Responsible Innovation in UK-based design-led innovation 

postgraduate programmes. Contribution to the literature here will allow design 

students, lecturers and programme leaders to understand the extent to which and 

the mechanisms within which Responsible Design-Led Innovation (RDI) is 

currently being undertaken in multiple universities across the UK. In responding to 

Leerberg, Riisberg & Boutrop’s (2010) hypothesis, the researcher hopes that the 

improved knowledge that is provided in this study will lead to an enhancement in 

design education. They believe that increased design responsibility has the 

potential to change designers’ individual value systems and therefore indirectly 

have an impact on industry. This brings a sense of optimism to the current 

situation characterised by uncertainty and complexity. Whilst design’s influence 

within the industrial and experience economies can be seen as one source of 
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blame for this creation of such egocentric attitudes and the current state of the 

world (Abela, 2006; Burroughs & Rindfleisch, 2002; Roberts, 1998), some believe 

it can also help to compensate for these negative impacts. By employing 

strategies that are more responsible, design can help to minimise the negative, 

and promote the positive, consequences of all design outputs. In the words of 

John Thackara: “If we can design our way into difficulty, we can design our way 

out” (Thackara, 2005, p.1). 

 

1.1.1 Key Definitions 

For clarity, it is particularly helpful to start by defining the key terms associated 

with the research to ensure that the reader has a robust understanding of the 

language used throughout this thesis. This study introduces the concept of 

Responsible Design-Led Innovation which combines aspects of the Responsible 

Design and Responsible Innovation literature. These two concepts will be 

discussed with the researcher starting at a basic level and then discussing the 

responsible aspects. The two fields, design-led innovation and design education 

will then be discussed within the literature review.  

 

Defining the term ‘design’ in itself is not an easy feat. It is both used as a noun and 

a verb, with the verb form, in design as a practice, being considered here. Ullman 

(1992) pointed out that the wide range of subjective interpretations of the concept 

has led to the lack of a commonly accepted description with Galle (1999) 

extending this to propose that several different purposes of design exist. This lack 

of consistency, is not helped by search engines frequently returning superficial 

definitions, for example, Google currently defines the purpose of design as being 

to “decide upon the look and functioning of (a building, garment, or other object), 

by making a detailed drawing of it” (Google, 2021).   

 

In seeking out the definitions most appropriate for this study, Miller’s (2005) 

purpose starts to bring out some relevance to ethics here in describing design as 

facilitating life. He states that from this, one can judge good and bad design, or in 

this case responsible and irresponsible design. If design facilitates life, it is good, if 

it inhibits life, it is bad and if it does neither, it is neutral. According to Simon 

(1969), however design is more about preferable futures and is looking at the 
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current situation and finding a way to get to the preferred state or position. Both 

definitions suggest an element of social benefit with one referring to needs and the 

other referring to desires. Owen (2004) connects both of these, stating that design 

is  “concerned with the creation of products, systems, communications and 

services that satisfy human needs, improve people’s lives and do all of this with 

respect for the welfare of the natural environment” (Owen, 2004, p.3). Owen takes 

a more holistic approach here and describes design as an activity of creation 

which is echoed by Kimbell & Street (2009). These authors define design wholly 

as a practice that describes the acts, routines, thoughts, artefacts, and resources 

used by designers as a synthesis of individual skill, organizational competence 

and collaborative influence in design activity. Design practices may be habitual, 

rule-governed, shared, routinized, conscious or unconscious, embodied and 

situated. In combining Ullman’s thoughts with the differences in even these more 

appropriate definitions, Peters et al (2018) sums up the findings that there is still 

limited consensus on what ‘good’ design is, what criteria it must be evaluated 

against and the fundamental goals that designs must serve (Peters et al, 2018). 

 

A select few authors explore design specifically from a responsible viewpoint. One 

of these is Jesse Tatum who added deeper consideration to Simon’s (1969) 

definition in concluding that “If design is to be seen as the joining of the possible 

and the desirable, responsible design must begin as far as possible in unstinted 

realities and it must respond democratically to a general population even where 

this may not coincide precisely with the financial incentives of the marketplace” 

(Tatum, 2004 p.80). Kusz (2005) echoes Tatum’s thoughts in using visioning to 

determine from a business management sense how capital might be managed in 

the future. Kusz determined that responsible design would focus on the application 

of systems thinking and increased inclusion of a larger community of stakeholders 

to create a story based upon the tenets of sustainability on which the corporate 

culture stands. The move away from financial priorities and the aim of increased 

inclusion were both obvious. Tatum (2004) goes on to justify one of these aspects 

in stating that design failing to respect the fundamental principles of democracy, 

human dignity and the recognition of different concepts of the world is unjust and 

will lead to alienation, discontent and a failure to enlist commitment to the 

achievement of individual and collective human potential. Tatum encourages 

designers to refer to the concepts of Science and Technology Studies which 
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creates a direct link to Responsible Innovation, which will be explored further on in 

this chapter. Creativity, due to its relevance to both design and innovation will now 

be discussed.  

 

It's widely agreed that designers engage creativity to balance multiple constraints 

and interpretations to arrive at a desired solution (Tillander, 2011) however again, 

as with the definition of ‘design’, creativity also has multiple different meanings. In 

this case it is seen as a process but in earlier works creativity was simply seen as 

a trait held by an individual, or a characteristic of an entity (Rogers, 1954; Findlay 

& Lumsden, 1988). These ignore the practice that constitutes the creation of the 

entity and instead focus on describing the end result. Nicholl & McLellan (2007) 

and Runco (1988) propose that most accepted definitions of creativity have two 

criteria: Originality and Appropriateness. Other definitions including Sternberg et 

al. (2005) suggest additional criteria such as being ethical, high in quality and 

useful. Amabile’s (1983) conceptual definition adds even more detail in suggesting 

that a creative product is novel and appropriate, useful, correct, or a valuable 

response to the task at hand and the task in question is heuristic rather than 

algorithmic. One important aspect of these definitions is the mention of ethics, 

which promotes a link between creativity and responsibility as an ethical construct. 

Amabile’s operational definition of creativity provides more detail and 

encompasses three aspects which are important to creativity: the individual, the 

field and the domain (Amabile, 1983). She states that the quality of a product or 

response should be judged to be creative by appropriate observers that are 

familiar with the domain or design problem. Nicholl & McLellan (2008) present 

another suggestion that creative products are those that deserve to be recognized, 

preserved and remembered. This gels nicely with the views of Csikszentmihalyi 

(1999) who states that a creative product is recognized and adopted by others 

when a person makes an original change in a domain that will be transmitted 

through time. He states that a change that does not affect the way we think feel or 

act will not be creative. This change does not need to be a ground-breaking idea 

but could be a simple alteration to a product which makes it easier to use. This 

relates to the belief that there are two types of creativity cited by multiple authors 

as Small C creativity at an independent level in everyday problem solving and Big 

C creativity at a societal level which is a much more significant conception such as 

a new type of space shuttle or a vaccine for a disease (Sternberg et al., 2005). 
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From the perspective of this study, creativity is seen through Tillander’s (2011) 

view as creativity as a process towards change, more specifically used during the 

design-led innovation process to develop creative design entities. The 

researcher’s own definition as a synthesis of the above is as follows: 

 

‘Creativity is a facilitator of lasting positive change leading to the production 

of a novel, appropriate, useful, valuable and ethical entity of high quality, 

which is recognised and adopted by suitable observers within the 

contextual domain’.   

 

It’s possible to see why the terms, creativity, design and innovation are often 

confused when bestselling innovation author, Scott Berkun, also refers to a 

positive change in defining innovation requiring ‘significant positive change’ 

(Berkun, 2013) as a necessity. The most poignant definition is that of Kanter 

(1983) who defines innovation as “The process of bringing any new, problem-

solving idea into use… Innovation is the generation, acceptance, and 

implementation of new ideas, processes, products, or services.” In relating this 

back to the creativity literature, the reference to ‘acceptance’ reflects Amabile’s 

(1983) description that outputs should be judged as creative by appropriate 

observers that are familiar with the domain or design problem. Kanter also 

describes some aspects of design when he mentions problem-solving, and the 

generation of new ideas, processes, products or services. Because these 

definitions specify that innovation can only be deemed as innovative once the 

process has been completed and the idea has been implemented and accepted, it 

seems that innovation is the result of a process, in this case the design process. 

Innovation, from the view of this study, is therefore the ‘successful generation, 

development and implementation of any creative ideas, processes, products, or 

services that become accepted at individual, domain, or field levels.’. From this, 

design is seen as the process of conceiving ideas and the vehicle to which 

innovation is able to happen, with innovation being reliant on the acceptance of 

new ideas, processes, products, or services after their generation and 

implementation. Innovation encompasses the full design process from insights 

through to implementation but can only be classed as innovation once a creative 

outcome has been accepted by its audience. Now innovation is somewhat clearer, 
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the main topic of Responsible Design-Led Innovation can now be explored by first 

investigating the Responsible Innovation (RI) literature.  

 

In the current literature, multiple definitions exist, an extensive list of which are 

provided in Appendix 1. In looking at the work from the eminent researchers in the 

field, Von Schomberg defines Responsible Research and Innovation (RRI) a term 

used interchangeable with Responsible Innovation: 

 

“Responsible Research and Innovation is a transparent, interactive process 

by which societal actors and innovators become mutually responsive to 

each other with a view on the (ethical) acceptability, sustainability and 

societal desirability of the innovation process and its marketable products 

(in order to allow a proper embedding of scientific and technological 

advances in our society)” (Von Schomberg, 2011, p.9).  

 

This definition acknowledges several key aspects of the term including the 

participation of multiple stakeholders, issues surrounding sustainability and ethics, 

and the importance of desirability and marketability. Though this provides a strong 

starting point, being a more widely accepted definition, this definition comes from 

the science and technology field, as do the majority of sources. This is evidenced 

in the Journal of Responsible Innovation with only a small percentage of articles 

having a design-centred emphasis at the start of the study in 2015 which has 

continued to be a theme into 2021. In a broader sense, RI is considered to be “a 

higher-level responsibility that aims to shape, develop, and align existing and 

future research and innovation-related processes” (Stahl, 2013, p.1). Though this 

definition is based again within the scientific field, there is more focus on future-

oriented thinking which seems highly relevant as design is inherently a future-

oriented activity, whether the design is considered for use in five minutes or fifteen 

years. Responsible Innovation, however emphasises a need for longer term 

consideration and full life cycle assessment and considers both primary and 

secondary impacts which is backed up by an interview with IDEO’s Tim Brown. 

Brown emphasised that instead of only thinking about shipping the next product, 

designers need to be asking questions about the future in order to have a more 

powerful effect on the world (Budds, 2017). This therefore provides some evidence 

that some design organisations are aware of the need to turn towards more 
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responsible practices. Pavie, Scholten, & Carthy (2014), whose work will be 

explored further in Chapter 2, also considered the need to consider impacts and 

consequences in writing one of few articles that considers RI more holistically by 

encompassing design, business and technology. Although no widely accepted 

definition is given to RI within the design field, perhaps as it has only started to 

come into fruition in the last 20 years or so, Pavie, Scholten & Carthy, suggest that 

design thinking is a suitable method for addressing wicked problems and therefore 

for the integration of responsible innovation. Because of the lack of an existing 

design-based definition, the researcher created her own definition for Responsible 

Design-Led Innovation at the start of the investigation by synthesising elements 

taken from the works above. She proposed the definition for Responsible Design-

Led Innovation as follows:  

 

Responsible Design-Led Innovation (RDI) involves deliberative and 

transparent collaboration between multidisciplinary stakeholders towards 

ethical and sustainable transformation. RDI utilises a holistic approach 

towards a preferable future and incorporates the anticipation and equal 

consideration of societal, environmental and economic impacts throughout 

the innovation output’s full life cycle. The entity produced from RDI 

processes must be accepted by its intended audience after implementation 

for it to be deemed as such.   

 

As the study has progressed, Salamanca Garcia, Mercer & Briggs (2019) defined 

their own version of responsible innovation using a design perspective:  

 

“Responsible innovation is an umbrella term that encompasses concerns 

about social, technological, and political factors in innovation. We define 

responsible innovation as a domain of intentional action that deals with the 

design, reification, and maintenance of positive, equitable, and meaningful 

futures desired by sustainable networks of human and non-human actors. 

The boundaries of this domain are determined by topics of contemporary 

debate, such as sustainability, conservation, ethics, justice, equity, culture, 

and identity.” 
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In comparing the two definitions the researcher found that some of the constructs 

were similar whilst the two definitions also add their own unique elements. Both 

refer to a preferable or positive, an ethical and a sustainable future and consider 

aspects of the triple bottom line of PESTLE analysis. Where Salamanca Garcia, 

Mercer & Briggs’ (2019) definition is lacking is in the use of multidisciplinary 

collaboration which is now seen to be quite critical to design thinking as discussed 

below. Where the researcher’s definition is lacking is in defining the boundaries 

and topics however this was an intentional omission due to the changing 

landscape of design and the inability to predict the discipline’s future boundaries 

and topics. The two definitions do align well with each other and present some 

clarity on the concepts combining design with responsible innovation though it is 

expected that further work will improve these. The nature and context of the study 

will now be defined.  

 

1.2 Nature and Context  

This constructivist grounded theory study used a collective case study approach to 

explore ethical and responsible practices and principles that align with responsible 

innovation and design-led innovation in order to produce a better understanding of 

responsibility within design-led innovation in educational contexts. The initial 

stages of this study were rather inductive in nature, and reflect the grounded 

theory approach taken, in that the researcher purposefully allowed the data to 

direct her actions as the work progressed. As a starting point, three different 

questions needed to be answered. First of all, ‘What research to conduct?’. Having 

applied for a PhD Researcher position, in which she was asked to reply to an 

advertisement, she already had the wide topic of Responsible Design-Led 

Innovation, however; the research topic needed to be narrowed down into a 

valuable and robust research investigation. Firstly, no research articles using this 

specific term existed and so the researcher took on a broad approach, looking at 

elements of ethics and responsibility within the design literature in the initial stages 

of the research. This inductive approach allowed insights to emerge from the data 

(Strauss & Corbin, 1998) and directed the focus of the investigation without 

restraints imposed by structured methodologies (Thomas, 2006). In using this 

approach, the researcher was able to focus the research through exploration of 

the literature combined with an initial questionnaire which investigated the 
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perceptions of recent design innovation students and led the researcher to form a 

purposeful, focussed and tangible inquiry. A second question of “Why conduct this 

research?” was also answered in part here. This was explored earlier in this 

chapter whereby the researcher explained gaps in the literature regarding 

responsible innovation in educational settings and the need for ethics and 

responsibility to be integrated into design education. These issues were explored 

through an initial questionnaire which found that despite students recognising the 

importance of responsible innovation, its relevance to design, and similarities 

between practices used, they felt that critical elements of ethical practice were 

missing from their educational experiences. These findings provided justification 

for investigating responsibility within educational contexts which aligned with the 

need for reinvented design education as described by Brown (2009), Holmlid & 

Arvola (2007) and Bohemia, Borja de Mozota & Collina (2011). The researcher 

agreed with Brown (2009) here that improved education would decrease the 

production of inferior design entities. The researcher felt that this reflected a 

longer-term vision for the research. The researcher believed that an improved 

understanding of responsible-design led innovation within educational settings 

would lead to enhanced student capabilities and would instil values that would 

eventually through a bottom-up movement be disseminated into the workplace. 

The final question which is explored in Chapter 4 is the question of “How to 

conduct this research?”. The initial questionnaire led the researcher to realise that 

existing aspects of the responsible innovation literature were applicable to the 

design-led innovation field but that knowledge needed to be extended in order to 

hold value here which spurred her to explore the practices of four case-study sites 

which provided UK-based postgraduate design innovation courses. The research 

audience will now be discussed. 

 

1.2.1 Research Audience 

The primary audience for this research includes researchers, academics and 

design practitioners interested in understanding responsible practices and 

principles within educational practices associated with a wide range of topics 

including design-led innovation, sustainable design, transformation design, 

strategic design, transition design and human-centred design.  
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1.2.2 Research Aims and Objectives 

The study’s intention was to gain an understanding of the extent to which elements 

of ethics and responsibility are applicable and present within postgraduate design 

innovation education. The specific aim was to conduct a collective case study to 

develop understanding around project-based practices and principles that support 

Responsible Innovation in UK-based design-led innovation postgraduate 

programmes. As an outcome of this aim, the study proposes a framework created 

using a constructivist grounded theory approach to illustrate guiding principles 

associated with responsible design-led innovation, currently being undertaken in 

multiple universities across the UK. In looking to satisfy this aim, research 

questions and objectives were formed. The study has two questions which are: 

 

1. What practices and principles utilised within UK-based design-led 

innovation postgraduate programmes align with an understanding of 

Responsible Innovation? 

 

2. To what extent do current UK-based postgraduate design-led innovation 

programmes and their curriculums consider, value or undertake aspects of 

Responsible Design-Led Innovation? 

 

In attempting to answer these research questions, separate objectives were 

formed: 

 

1. To contribute to the literature by providing a clearer understanding of 

Responsible Innovation within the design field. 

2. To understand the extent to which Responsible Design-Led Innovation 

is currently considered, valued and undertaken within four UK-based 

postgraduate design-led innovation programmes.  

3. To create a framework showing the guiding principles and practices of 

Responsible Design-Led Innovation within four UK-based postgraduate 

design-led innovation programmes. 

4. To identify similarities and differences between ethical and responsible 

practices and principles currently used within design practice and those 

in the existing literature 
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5. To demonstrate how the framework could be implemented for 

undergraduate, postgraduate and industry audiences  

 

This thesis aims to provide an understanding of the study undertaken to explore 

these aims and objectives, the structure of which will now be provided.   

 

1.3 Thesis Structure  

The following chapters provide a commentary of the research and a summarised 

account of its findings. The structure of the document is therefore described below.   

 

Chapter 1 has provided an introduction to the research, including its justification 

and a brief look at its nature and context. Chapter 2 will explore in more detail the 

existing literature concerning design-led innovation and design education, themes 

around ethics and responsibility as well as relevant practices and principles. 

Chapter 3 discusses the methodological approach taken and provides justification 

of the decisions made. In this chapter, the philosophical stance of the researcher 

is explored and rationale is given to several methodological choices. Chapter 4 

then provides a summary of the data analysis processes and data presentation 

methods chosen and used. Again, the researcher gives justification of the 

decisions made throughout these stages to allow the reader to understand the 

validity and reliability of the research findings. Chapter 5 then presents the data 

findings and Chapter 6 offers a discussion and considers the similarities and 

differences between the findings and existing data. The final chapter, Chapter 7, 

provides a summary of conclusions, their implications, reflections and provides 

suggestions for further research. 

 

 

CHAPTER 2: LITERATURE REVIEW 

 

This chapter starts by reviewing the justification behind conducting a literature 

review and the methodology utilised in doing so. Within the chapter, existing 

research based around the main constructs of design education, responsibility and 

ethics in design and design-led innovation will be reviewed in order to offer an 
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understanding of the current landscape that the research sits within. Existing 

frameworks will also be reviewed and the chapter will conclude by justifying the 

research direction utilising the insights gained as well as offering a summary of 

findings. 

 

2.1 Literature Review Methodology 

Three different searches of the literature were undertaken within the study. In line 

with the constructivist grounded theory approach taken, a review of the extant 

literature was conducted at the start of the research study to identify an area of 

focus and to justify research questions. This enabled the researcher to understand 

existing knowledge, gaps in knowledge and recommended opportunities for 

research determined by others. The second use of the literature was to gain 

knowledge of existing and appropriate methodologies to help in the research 

design. In recognising the arguments revolving around the use of a literature 

review within grounded theory research, the researcher aligned with the thoughts 

of Thornberg (2012), as to the problems with delaying the literature review. In 

arguing with the more traditional views of grounded theory which make it 

impossible for researchers to conduct research in their area of expertise, 

Thornberg alongside others such as Charmaz (2006) believe researchers are 

likely to have existing knowledge in the subject area. In being a ‘responsible 

researcher’, the researcher must make readers aware of her intermediate level of 

expertise using design thinking as an approach from her prior educational and 

teaching experience however she started the study with a lack of expertise in the 

specific topic areas which was also reflected in the state of the literature. Because 

the concepts of Responsible Design and Responsible Innovation were fairly new, 

only gaining momentum in the years running up to the start of the study, there 

were a limited number of articles available for each area with Pavie & Carthy 

(2015) making an explicit link between Responsible Innovation and Design. At the 

time, there were no studies looking to synthesise concepts of Responsible Design 

and Innovation within educational realms which justified the researcher’s initial 

focus here. A final review of the literature was undertaken at the end of the study 

to situate the framework created within the existing literature and to identify any 

similarities or differences occurring. This allowed the researcher to identify 
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opportunities for the use of theoretical sampling which could be undertaken during 

further work covering the topic.    

 

The majority of the literature was sourced via online databases which was a time 

and cost-effective way of looking through available resources however there were 

some limitations to using this technique. For example, it was difficult to find 

relevant data as there are a wide range of key terms within the relevant topics and 

a lot of these cross over several different fields. For instance, the term ‘ethics’ 

returned many results concerning research ethics rather than applied ethics as 

was the topic of interest here. There are a number of other limitations to using a 

literature review as a data collection method. Firstly, it is a secondary data 

collection technique which relies on the work of others. There are issues here with 

author credibility and the quality of research from each source. To try and reduce 

this, specific literature searching tools were used and articles were gained from 

renowned publisher websites such as Elsevier, Wiley, JSTOR and Springer, or 

using well-cited journals such as the Journal of Responsible Innovation, Design 

Issues and the Design Journal. Other techniques such as bibliometrics and cited 

references in such articles were also used to find alternative sources. Where other 

sources were found, a brief historical background of the author was undertaken to 

ensure that they had significant expertise surrounding the topic. A summary of 

these three literature searches, their aims, key terms searched and databases 

used can be found in Appendix 2.  

 

As the research progressed through the different research stages and data gained 

was able to drive the literature searches to allow the researcher to understand 

where existing literature agreed or went against her findings.  

 

2.1.1 Literature Review Analysis 

Because of the constructivist grounded theory methodology used, the initial review 

of the literature looked to find gaps in knowledge. In doing this, the researcher 

highlighted suggestions for further work or gaps identified by existing research and 

then sought to understand whether these had been filled or satisfied. From this the 

researcher was able to establish the research domain, education, and the 

research purpose, to provide a set of guiding principles reflecting the practices 
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used in project-based practice within educational programmes. This reflects the 

constructivist approach taken as the research problem was built as the knowledge 

was gained. As described above, aspects of the literature were referred back to 

after the analysis stages of the research enquiry but these will be described in 

more detail in Chapter 4. At the end of this chapter, a summary of these literature 

review findings will be presented. 

 

2.2 Design-Led Innovation 

Until recently, the innovation literature was limited to two domains: technology and 

markets. It wasn’t until the early 2000’s that design was considered a serious 

contender for innovation (Nussbaum, 2005). Now Design-Led Innovation (DLI) is 

being promoted as a means of responding to challenges associated within the 

21st Century (Sanders & Stappers 2014; Kossoff, Irwin & Willis, 2015). The 

paradigm shift is shown in the literature to reflect practices and principles 

associated with design-led innovation which is predicted to be the future of design 

(Wrigley & Bucolo, 2011). Design-Led innovation carefully employs, evaluates, 

manages and implements design throughout a company’s business strategy (The 

Design Council, 2011) in order to understand the market and users and to create 

problem solving, competitive advantage leading to company growth and long-term 

sustainability (Bucolo & Wrigley, 2014). Design-Led Innovation takes advantage of 

the fact that increasingly, people are not just buying products, or services, but are 

buying emotional and symbolic meaning through experience (Verganti, 2009). This 

creation of meaning can be exhibited in the achievement of goals, gaining of skills 

or the sense of identity and enjoyment it creates allowing design to now move from 

satisfying genuine needs to fulfilling desires. Design-Led Innovation promotes the 

use of design expertise early within the innovation process and refers to a set of 

methods which enabled the designer to consider their proposals and concept 

development from multiple perspectives including those associated with user 

needs, business requirements and technology demands (Chhatpar, 2007). The 

use of different stakeholder perspectives here allows the innovator to create 

sustainable competitive advantage and an increase in value proposition forming 

an integrated solution instead of an individual service or product (Childs, Leon & 

Runcie, 2012). In order to achieve this, a design-led innovator must listen to 

stakeholders, interpret the data gathered from them and then address their needs 
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and desires. Bucolo & Wrigley (2013) explain that “Design-led innovation uses 

tools and approaches which enable design thinking to be embedded as an 

element of cultural transformation within a business”. Despite design-led 

innovation being highly valued as a new approach to provide this and despite 

researchers calling for a comprehensive approach to design-led innovation within 

academia and practice, Wrigley & Straker (2017) pointed out that current research 

largely focused on individual case studies, approaches and isolated outcomes. 

The authors felt that this had produced shortcomings in the advancement of 

design-led innovation in providing guidance for the governance of design-led 

innovation programmes. Wrigley & Straker’s (2017) points here provide 

justification for a multi-site approach to investigating design-led innovation within 

education. Design Thinking will now be discussed.  

 

2.2.1 Design Thinking 

There is a multitude of definitions in the literature looking to explain concepts 

behind design thinking. Earlier work from Cross, Dorst & Roozenburg (1992) 

stated that design thinking involves the use of abductive reasoning to continually 

reframe problems whilst working to generate solutions. A decade and a half later, 

Brown (2008) started to add a user-centred element to the definition suggesting 

that design thinking uses a designers’ sensibility and the use of empathic, 

collaborative, experimental and holistic methods to match people’s needs with 

technical feasibility in order to produce both user desirability and business viability 

through the creation of market value. In putting users at the centre, design thinking 

assesses whether or not a solution is useful and uses empathy to optimise ease of 

use. IDEO (2011) took this further to suggest design thinking as a mind-set and 

process for undertaking human-centred, collaborative, optimistic and experimental 

design. Kimbell (2015) responded to the variety of views coming from different 

authors in determining that design thinking can be considered as a cognitive style, 

as a general theory of design or an organisational resource. The form of design 

thinking that is predominantly focussed on within this study is design thinking as 

an approach though aspects are drawn from the other two dimensions where 

appropriate.  
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Figure 1: Forms of design thinking (Kimbell, 2015) 

Design thinking as an approach to design uses an overlapping set of processes 

and values to try to create novel solutions to real world and wicked problems 

(Buchanan, 2008). It deals with the creation or improvement of the four orders of 

design, graphic, industrial/product, interaction/experience and systems, to tackle 

problems in a wide variety of settings and contexts. It is an iterative and interactive 

approach whereby a problem is identified and proposals are prototyped, tested 

and improved in order to provide a solution (Zahra & George, 2002) with the aim to 

address problems of high importance to stakeholders whilst creating feasible and 

viable business solutions (Brown & Wyatt, 2010; Stickdorn & Schneider, 2010). In 

describing design thinking as a process using Brown’s (2009) point of view, it 

involves three phases: Inspiration, Ideation and Implementation. Inspiration utilises 

primary and secondary user research in order to uncover users’ needs, desires, 

feelings or values and to identify research problems and goals. Ideation involves 

the generation, development, prototyping and testing of different solutions using 

an iterative cycle to respond to feedback until a preferred solution has been found. 

The implementation phase invokes final testing to discover the consequences of 

implementation before the solution is launched onto the market or made available 
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to the public. The point of design thinking is to be able to make more informed 

decisions through an increased empathy towards stakeholders. In doing this, the 

design-thinking approach demands the involvement of users as well as other 

stakeholders throughout the design and development process. Design thinking in 

practice deeply values human-centred design principles, and commonly utilises 

co-creation with users (Verganti, 2008; Brown 2009; Brown & Wyatt, 2010).  

 

In reviewing the literature regarding design thinking, the researcher reached the 

same conclusion as Rodgers (2013) that there is no universally agreed upon 

definition of design thinking but that an overarching construct is the “centrality of 

the user and empathy to the human condition” (Rodgers, 2013 p.435). This brings 

the researcher onto talk about human-centred design. 

 

2.2.2 Human-Centred Design 

Despite human-centred design being promoted within the values of design thinking 

and design-led innovation, the literature surrounding human-centred design still 

focusses mainly within the ergonomic and computer science fields in which its 

roots were made. Where research does exist, it shows messages of strong 

encouragement to use design strategies that actively seek to deepen 

understanding, empathy and engagement with stakeholders in a move towards 

solving social issues. The key to human-centred design is the belief that all 

problems are solvable and that the use of knowledge gained from people facing 

the problems can lead to desirable, feasible and viable solutions (IDEO, 2015). 

Where design thinking looks for new opportunities for products, services, systems 

etc., human-centred design involves user perspectives to focus on improvement 

and problem-solving. Human-centred design is a non-linear process which relies 

on the innovation team communicating with those affected by a problem, in order 

to develop a deep understanding of the problem and people’s needs and desires 

and to use these to develop multiple ideas and prototypes. It is an iterative 

process used to elicit feedback from the community so improvements can be 

made until a feasible, viable, successful and resilient final solution is decided 

upon.  

 

 



 

20 
 

2.2.3 Design Management  

Martins & Martins (2002) suggest a change in role of management when 

attempting to foster a creative and innovative organisational culture. Instead of 

working to evaluate workers’ activities, management should provide workers with 

support and should operate an ‘open-door’ policy, which leads to increased trust 

and fosters innovation (Filipczak, 1997). Managers who have a higher degree of 

trust in their workers, allow workers autonomy, enabling them to become free to 

make decisions and to consider a wide range of relevant options available 

(Kapitan, 2000). These decision-makers are more likely to come up with creative 

responses to problems (Meredith, 2006). Shin & McClomb (1998) found that 

managers who had a clear vision of the future direction for their organisations, 

were more inclined to produce innovative workers. Design management within 

educational programmes was therefore relevant within this study which also led 

the researcher to explore organisational culture. 

 

2.2.4 Organisational Culture 

Organisational culture is a very important factor which affects decision-making 

processes in organisations. The innovation process is shaped by the 

organisational culture and power models in which it occurs (Swan et al, 1999). In 

design-led innovation, especially where creativity is desired, more traditional 

organisational structures and cultures are not suitable (Nagasundaram & Bostrom, 

1994). These types of organisational structures are characterised by a high level 

of hierarchy and low levels of team-based structures. The environments here tend 

to be highly controlled, where workers experience high levels of surveillance, 

evaluation and have a limited capacity to make decisions which hampers the 

creative process (Amabile, 1998). In order to add value to an organisation, 

decision-making should be aimed at improving, changing or developing specific 

tasks or activities (Newell et al. 2002). This provides justification for initially 

implementing a framework for RDI within educational settings where projects tend 

to have a lack of hierarchy and where there is an increased chance of team 

working opportunities. Martins & Martins (2002) and Martins & Terblache (2003) 

ascertained several key aspects that are crucial for an organisational culture which 

enables creative and innovative decision-making. These are strategy, structure, 
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support mechanisms, behaviour and communication. First of all, an organisation’s 

strategy must deeply value innovation and creativity as well as purposefulness and 

this should be carefully considered at all levels of employment whilst playing a role 

in recruitment processes in order to ensure employees all hold similar values. 

Secondly, the structure of working needs to be flexible, to allow all team members 

to make decisions and should encourage the use of team collaboration where 

possible. Third, organisations should provide support mechanisms for employees 

that provides ample resources including time, materials and access to data as well 

as other creative people whilst also recognising and rewarding hard work and 

achievement. As well as this, organisations must foster a culture where workers 

are allowed to make mistakes and take risks as part of the continual learning 

process and should support change in the workplace. This allows employees to 

freely generate ideas and supports productive conflict management. Lastly, open 

communication and transparency is important throughout the organisation so that 

all employees are aware of what problems they are trying to solve, where any 

issues arise and what is expected as a result of their work. It is the job of 

management to ensure that all of the aspects discussed above are communicated 

to and affect every. Design management therefore plays a large part in achieving 

an organisational culture which is conducive to creative and innovative practice. 

 

2.2.5 Section Summary 

In reviewing the literature regarding design-led innovation, design thinking and 

human-centred design, it’s now possible to see why the addition of the word 

‘responsible’ is required. The design led-innovation literature heavily cites the 

combination of business strategy with social benefit in order to create competitive 

advantage, though the literature fails to address the ethical concerns associated 

with this. In analysing this further Noble (2011), when speaking about strategic 

design, the foundation upon which design-led innovation was based, confirmed 

this stating that the business focus of strategic design doesn’t always reflect ‘good 

design’. In the past, at the turn of the industrial revolution, the same mind set was 

seen as a major contributing factor to the creation of the world as it is today 

(Manzini, 2006). This section has also explored the importance of design 

management and organisational culture in terms of nurturing creativity which is 

essential for fostering design-led innovation and human-centred design. Design-
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Led innovators speak of DLI’s abilities to respond to the challenges associated 

with the 21st Century yet none of the literature recognises the need to reflect on 

the environmental sustainability and the ethical arguments. This brings the 

researcher to explore the literature around responsibility and ethics within design.   

 

2.3 Responsibility and Ethics  

Though there is a wide range of literature which recognises a relationship between 

ethics and design, there is little research looking specifically at this within practice. 

In considering the existing literature surrounding the different types of ethics, a 

more in depth understanding of the ethical constructs utilised within design 

practice can be gained.  

 

2.3.1 Ethical Theories 

In considering ethics, Bonde & Firenze (2013) provide three ethical frameworks 

which are presented in Table 1 below.  

 

  Consequentialist Duty Virtue 

Deliberative 
process  

What kind of outcomes 
should I produce (or try to 
produce)? 

What are my 
obligations in this 
situation, and what are 
the things I should 
never do? 

What kind of person should 
I be (or try to be), and what 
will my actions show about 
my character? 

Focus  Directs attention to the 
future effects of an action, 
for all people who will be 
directly or indirectly 
affected by the action. 

Directs attention to 
the duties that exist 
prior to the situation 
and determines 
obligations 

Attempts to discern 
character traits (virtues and 
vices) that are, or could be, 
motivating the people 
involved in the situation 

Definition 
of Ethical 
Conduct  

Ethical conduct is the 
action that will achieve the 
best consequences. 

Ethical conduct 
involves always doing 
the right thing: never 
failing to do one's duty. 

Ethical conduct is whatever 
a fully virtuous person 
would do in the 
circumstances. 

Motivation  Aim is to produce the 
most good. 

Aim is to perform the 
right action. 

Aim is to develop one’s 
character. 

Table 1: Frameworks for ethical decision making (Bonde & Firenze, 2013) 

Each of these will briefly be presented. The consequentialist framework is made 

up of ethical theories which determine that the idea of what is right or wrong is 

dependent on a situation’s consequences. Bonde & Firenze (2013) therefore 

describe this as a results-based form of ethical reasoning whereby people choose 

the action which maximises good consequences (Bonde & Firenze, 2013). The 
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authors describe three levels of consequentialism with egoistic consequentialism 

being based on the idea that decisions are made with an individual in mind, 

particularistic consequentialism dealing with a specific party or group of beings 

and universal consequentialism considering all sentient beings (Gamlund, 2012). 

Subcategories of consequentialism exist based around the different types of 

consequences which are intended and valued. The main arguments relevant 

within this study include utilitarianism, altruism and negative consequentialism 

though many forms of consequentialism exist. Utilitarianism revolves around the 

basis that decisions should be taken with the maximisation of human well-being 

and happiness as a priority. Altruism is the belief that individuals should take 

action based on a moral obligation to help others and negative consequentialism 

promotes the minimisation of bad consequences.  

 

In looking at the duty framework, which is often referred to as deontological ethics, 

the idea of what is right and what is wrong is determined by the intentions of a 

person making decisions rather than the consequences. Both of the categories 

above deal with determining what should be done based upon morals. The third 

category, value ethics, deals with the questions of what sort of person someone 

should be and focuses on long term character traits and their personality (Swaim 

et al, 2014).  

 

Four approaches exist within the duty framework, the duty-based approach, the 

right’s approach, the justice approach and the divine command approach. The 

duty-based approach is about obeying universally-set laws or expectations and 

acknowledges a person’s own free will to choose to do this. These universally set 

laws are based upon universal maxims which all creatures can conform to without 

contradiction. It is therefore not about a person deciding what is right, it is about 

their intention to act according to what is seen as universally right. The rights 

approach is very similar but instead of acting according to what is universally right, 

people act depending on what is seen as protecting the ethical rights of those who 

are affected by the decision or action. The justice approach determines that 

people should act depending on what would be chosen by free and rational people 

in a situation of equality. This follows the procedure of choosing what is fair rather 

than basing it on the consequences of action. The last non-consequentialist 
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approach is the divine command approach which states that correct action is 

based upon God’s will which is open to interpretation as is the existence of God.  

 

Both of the categories above deal with determining what should be done based 

upon morals. The third framework, the virtues framework, deals with the questions 

of what sort of person someone should be and focuses on long term character 

traits and their personality (Swaim et al, 2014). Ethical decisions are based upon 

what a virtuous person would do in the situation. The virtue approach suggests 

that ethics concerns the totality of human life and how this life comes to influence 

the way we make ethical decisions. A person has to attain certain virtues to 

therefore be considered as good for example role models are people of certain 

virtues. This knowledge provides a foundation for further exploration of the ethics 

concerned within the design field which will now be discussed.  

 

2.3.2 Responsibility and Ethics in Design 

A wide range of authors recognise that ethics is embedded within design 

(Leerberg, Riisberg & Boutrup. 2010; Fry, 2009; Manzini, 2006; Szenasy, 2003) 

with Devon & Van Der Poel (2004) describing design as ‘quintessentially an ethical 

process’ that creates the interactions, objects and experiences that constitute 

people’s everyday lives (Devon & Van Der Poel, 2004, p.461).  Design is 

presented as a process which solves problems, fulfils needs, shapes the world, 

transforms futures but also creates new problems which therefore requires the use 

of designers’ moral imagination to recognise the ethical implications of their 

decisions across their outputs’ lifecycles (Devon & Van Der Poel, 2004). Leerberg, 

Riisberg & Boutrup (2010) propose that this involves a large level of complexity 

since design is concerned with a range of different ideologies, viewpoints and 

values. In summing up the nature of design ethics, Fry (2009) found its 

understanding to be underdeveloped: 

 

“While unequivocally bonded to a human-initiated act, design takes on a 

determinate life of its own - designed things go on designing (be they 

designed to do so or not). Yet most designers have so far failed to 

recognize, or take responsibility for this fundamental quality of design. This 

means that they have not been in a position to grasp the ethical implications 
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and issues of designing and the designed. Of course, this failure is mostly 

structural rather than individual. Design ethics is massively underdeveloped 

and even in its crudest forms remains marginal within design education.”     

(Fry, 2009. p.3)  

 

In defining ethics from a design perspective, Manzini (2006) defines design ethics 

as dealing with what is good, bad, right and wrong. In this, he suggests that 

designers need to adopt criteria to consider this when working within the design 

field, a field categorised by freedom, openness and possibility. Manzini (2006) also 

recognises different facets of ethics: those associated with subjective ethical 

motivation and intentions, and those associated with consequences.  

 

In defining responsibility in terms of design, definitions are less clear and offer 

multiple points of view. Szenasy (2003) reflect the embeddedness of ethics in 

design by stating that good design is responsible design and therefore doesn’t 

need to be called anything else other than design. Madsen (2005) takes on a 

rather broad view stating that responsible design is an activity of appropriately 

relating means to ends within a set of constraints. This author goes on to propose 

that designers must know what is to be done, how and the limits within which they 

can act and proposes that all three need to be understood to ensure success. With 

this, Madsen (2005) promotes design and ethics to be interchangeable at a basic 

conceptual level and equates designers’ activities to those of ethicists who have to 

understand what is worth doing, what the right conduct is and how to act under 

specific circumstances. From Devon & Van Der Poel’s (2004) point of view they 

present two forms of responsibility relevant to design; active and passive. Active 

responsibility relates to a person feeling responsibility for things as a disposition or 

virtue whereby they take their tasks and obligations seriously, they care about the 

consequences or their own actions and recognise their potential to cause harm to 

others. Passive responsibility however is concerned with accountability after 

something has happened. Both Manzini (2006) and Thackara (2005) point out that 

the design field currently needs to accept some of this passive responsibility when 

they speak about its accountability for the present conditions of the planet and the 

catastrophic nature of megatrends. Manzini posits that design therefore can be 

associated with consequentialist ethics in that it has contributed to some of the 
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detrimental impacts resulting from the aftermath of the industrial revolution which 

made the ownership of materialistic items fashionable.  

 

2.3.2.1 Consequentialist Ethics in Design 

In looking again at different definitions of design there are clear links between the 

fields of design and ethics. Miller’s (2005) definition promotes the idea that good 

design can be determined if the design output facilitates life. This therefore 

involves aspects of intergenerational ethics, the branch of ethics that questions 

whether present-day humanity has a moral obligation to protect its future 

generations from the long-term impacts of present-day action. In reviewing the 

existing Responsible Innovation literature, this echoes Bostrom’s (2002) views that 

Responsible Innovation is one strategy which could be used to minimise the 

probability of humans having to encounter anthropogenic (man-made) and some 

non-anthropogenic existential risks: risks that threaten the premature extinction of 

Earth’s natural inhabitants and the permanent destruction of its ability to nurture 

future development. This provides a clear argument for embedding a responsible 

form of design-led innovation as a strategy for responding to and tackling social 

issues associated with megatrends. 

 

In taking design from this consequentialist perspective, where the motivation is to 

do the ‘most good’, McDonough & Braungart’s (2002) work on Cradle to Cradle 

and Fry’s (2007) work on Redirective Practice are seen as highly relevant and 

important. Despite the creation of these and similar practices, however; Manzini 

(2006) and Thackara (2005) still feel that more work needs to be done and partly 

blame designers for the present conditions of the planet and the state of 

megatrends proposing that even with good intentions designers have contributed 

to an unsustainable idea of wellbeing. Manzini (2006) promotes the idea that 

product-based wellbeing, that comes from owning material things which make life 

easier or more enjoyable, is unsustainable and therefore unethical. This reflection 

of the unintended consequences of past design work therefore either seems to 

suggest that a deontological form of ethics has been previously used in the past or 

that consequentialist forms of ethics have failed to predict negative consequences.  

In looking back at Owen’s definition of design, being “concerned with the creation 

of products, systems, communications and services that satisfy human needs, 



 

27 
 

improve people’s lives and do all of this with respect for the welfare of the natural 

environment” (Owen, 2004, p.3), there are clearly consequentialist ideas behind 

design as an activity. Owen suggests two strands here, social ethics and 

sustainability, which will now be discussed.  

 

2.3.2.2 Social Innovation  

Devon & Van Der Poel (2004) argue that up until their article, the focus on ethics 

within the literature and within education focussed on ethics of virtue, deontology 

and consequentialism however the authors propose that emphasis is instead 

needed around social ethics in order to consider the social decision-making within 

the iterative, decision-making process that is design. They draw on Dewey’s 

(1929) work by emphasising the importance of intelligent examination of 

consequences within social contexts in order to intentionally modify these to 

generate different consequences. Within this the authors encourage the 

production of multiple solutions, the more, the better, in order to weigh up the pros 

and cons of each and determine the best course of action forward.  

 

Manzini’s (2006) concept of social innovation responds to this. The primary aim of 

social innovation is to create social impact by improving peoples’ lives which 

provides a purer ideology than human-centred design where the concentration is 

on the provision of benefit in order for a business to profit. Tatum (2003) considers 

this in his definition, which was provided in the introductory chapter of this thesis. 

He suggests that if design concerns the joining of the possible with the desirable 

then responsible design should begin as far into the future as possible and must 

respond democratically to the general population even when this does not coincide 

with the financial incentives within industry. He also encourages designers to look 

to the science and technology studies field for guidance which is where current 

knowledge of responsible innovation resides. The conclusion drawn from these 

authors is therefore that social consideration within design ethics involves activities 

which aim to produce meaningful social benefit. The Centre for Citizen Enterprise 

and Governance defines social impact as “the effect of an activity on the social 

fabric of the community and well-being of individuals and families” (CCEG, 2017). 

In order to do this, innovators must find a way to design solutions that work and 

then act to increase the scope of the project in order to create additional 
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improvement elsewhere. An important objective is to anticipate the broader 

impacts of the product, system or service, in order to balance the needs of the 

individual target user with the overall needs of the whole community. Social 

innovation, is a means of addressing some of today’s most pressing issues and is 

seen as producing new ideas that benefit society whilst enhancing society’s 

capacity to act (Murray, Caulier-Grice & Mulgan, 2010). Social innovation relies on 

openness and participation of stakeholders at every stage of the project. Because 

social innovation is not a new concept, just one that has gained momentum within 

the last decade or so, there are hundreds of different methods and tools available 

here, with design approaches being recognized as very relevant (Murray, Caulier-

Grice & Mulgan, 2010). Devon & Van Der Poel (2004) however reflect on the 

inclusion of stakeholders as a critical tenet of design ethics which will now be 

described.  

 

2.3.2.3 Inclusion as Design Ethics  

In looking at the work of Armstrong et al. (2014), who promote social design 

futures, they encourage the use of varied, participatory approaches to researching, 

generating and delivering outputs towards collective and social aims, rather than 

pursuing an exclusive focus on consumerist objectives, as have been seen in 

human-centred design. Devon & Van Der Poel (2004) agree with this focus, 

emphasising that designers have impacts on both the physical world as well as 

directly on society. In considering participatory approaches, they bring attention to 

the ethical arguments for informed consent, through increased inclusion, based on 

the premise that design in its very nature is carried out in partial ignorance as a 

form of social experimentation where the final social outcomes cannot be known 

prior to implementation. Within any other form of experimentation, when 

participants are involved, general practice is to gain informed consent. 

The authors propose that an important norm associated with social ethics would 

be the inclusion of a diverse range of viewpoints and stakeholders in the design 

process which Armstrong et al. (2014) align with, suggesting co-creation and 

multidisciplinary collaboration as suitable methods. Garcia-Lorenzo (2006) backs 

this up explaining that because innovation is intrinsically linked to distributed group 

decision-making and social action, it can be enhanced when people work together 

over sustained periods of time, to combine their knowledge into more effective 
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solutions. This reflects the recent move towards increased multidisciplinary 

collaboration both within design thinking (Brown, 2008), and within design 

education which Tang & Hsaio (2013) identify as important. Hall & Velez-Colby 

(2011) however found that current design education needs more of a focus on a 

multidisciplinary approach. The overall consensus is therefore that responsible 

design-led innovation involves participatory and inclusive design-led innovation 

processes.   

 

2.3.2.4 Sustainability as Ethics  

There is no single accepted definition of the word sustainability. In taking the word 

‘sustainability’ apart, it is possible to extract its most basic definition: the ability to 

sustain. This intention to sustain therefore reflects consequentialist ethics. The 

difficulty here though, in going back to the works of Manzini (2006) and Thackara 

(2005), is that the world continues to develop technologically, most of the time, 

with very little consideration towards the consequences that may be produced as a 

result. This is where sustainable development, “development that meets the needs 

of the present without compromising the ability of future generations to meet their 

own needs” (Brundtland, 1987 p.41) is now necessary. It is believed that as 

humans, with our higher-level cognitive capabilities, we can go some way to 

helping bring about sustainable development through the adaptation of our 

behaviours, roles and various outputs. This is where design can play a role. Since 

the early 1950’s sustainability has been a reoccurring concept in the design 

literature and subsequently lots of different concepts, frameworks and practices 

have evolved, all of which are very relevant not only to design but to responsible 

innovation. Within these elements of environmental ethics and climate ethics, 

where the earth is the main factor to be sustained, it can relate to bioethics, animal 

ethics where biodiversity is valued or it could focus on intergenerational ethics and 

the ability to sustain life on earth as long as possible. Both of the above concepts 

however are dependent on the designers’ intentions which leads to the next 

section which explores the idea of the designer as an ethical being.  
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2.3.2.5 The Designer as an Ethical Being 

Despite design researchers promoting the need for designers to reflect on their 

own subjective ethical motivations (Fry, 2006; Manzini, 2006), there is a lack of 

detail coming out of the design field providing guidance (Birkett, Lloyd & Gardner, 

2009). Manzini (2006) emphasised that designers should ‘consider themselves as 

part of a complex mesh of new designing communities: the emerging, interwoven 

networks of individual people, enterprises, non-profit organizations, local and 

global institutions that are using their creativity and entrepreneurship to take some 

concrete steps towards sustainability’ (Manzini, 2006 p.6) but didn’t go any further 

to suggest how designers can go about this. In reflecting Manzini’s thoughts, 

Devon & Van Der Poel (2004) spoke about the social ethics approach being 

dependent upon designers’ realisation of their individual morality. The biggest 

insight coming from the literature is that the majority of authors who speak about 

design ethics tend to refer to ethics as an ethos (Fry, 2006) that motivates 

designers to reflect on their actions in a consequentialist way. The field of 

engineering design provides some research on ethics and promotes that ethical 

judgement is now considered an essential part of the engineering process 

(Robinson, 2007) which when exploring this from a product-based perspective, 

Birkett, Lloyd & Gardner (2009) also found to be relevant. Within their research 

they concluded that designers utilised aspects of ethical reasoning, made 

judgements on responsibilities and were able to use their moral imaginations. 

These elements will be spoken about in more depth in the sections below.    

 

2.3.3 Responsibility in Design Education  

In reviewing the recent literature around design education, there are a plethora of 

research studies suggesting that change is currently required to enable design 

students to be prepared for the ever-changing world and the challenges 

associated with the 21st Century (Myerson, 2016). In dealing with these 

challenges, it’s recognised that educators must ‘‘prepare students to make 

informed decisions about the unprecedented ecological, social, and economic 

problems the world currently faces, concern for which is likely to escalate over the 

coming years’’ (Kurland et al. 2010, p. 459). Wade & Parker (2008) agreed that in 

facing an ever-growing number of social, environmental and economic challenges, 
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that educational systems, in playing a central role in transforming lives towards 

more sustainable forms, require improvement. Adding to this, Tatum (2004) states 

that design educators have the responsibility to provide their students with, to the 

best of their knowledge, the knowledge and experience they have gained and 

which they think they will need in going forward. Design education therefore is set 

to take on a more futures-oriented form of responsibility which echoes the 

consequentialist position. However, in exploring responsibility and ethics from a 

design education perspective, Sonneveld (2016) established that ethics is 

currently being taught as a separate course which leaves it up to the students to 

address this in their projects or not and which often leads to a poor awareness of 

ethics in design projects. In response to this Kirkman, Fu & Lee (2017) recognise 

the cognitive parallels between design and ethics. They suggest that the next step 

within the design ethics arena is to integrate ethics education directly into design-

focussed programmes. Although they were speaking from an engineering point of 

view, the researcher draws on the similarities between engineering and design in 

the creation of entities and the physical and experiential impact on the world and 

suggests that this is also relevant within design-led innovation. Fry (2009) agrees 

with this stating that design ethics remains ‘massively underdeveloped and even in 

its crudest forms remains marginal within design education’ (Fry, 2009, p.3). The 

move towards bridging this knowledge gap in design ethics is now urgent because 

of the current state of the world (Purdy, 2015). This thesis therefore reacts to this 

in trying to establish the current awareness and consideration of ethics within 

design. Sonneveld (2016) presents some starting points for the development of an 

undergraduate design curriculum which addresses ethics in a more integrated 

manner. One element of ethics within design that Sonneveld (2016) points out is a 

continuous dialogue with and an understanding of the tensions between different 

stakeholders and designers which hold their own moral values and their own stake 

within the projects. Twenty years on from Findeli’s (2001) judgement, design 

education is still not preparing students well enough for the level of complexity 

facing designers:  

 

“Designers are entrusted with increasingly complex and impactful 

challenges. However, the current system of design education does not 

always prepare students for these challenges” (Meyer & Norman, 2020 p.1) 
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Loo (2013) also recognises this in talking of the impacts of different paradigms on 

ethics stating that whilst design disciplines can generally be characterised through 

their material outputs, there is also a need to consider the unique professionalism 

which is involved with seemingly opposing forces of capital and social good which 

are different within industry and educational contexts. This therefore recognises 

the need to undertake ethical research within the design education context as well 

as within the professional domain. Since designers learn from doing (Schon, 

1987), research around design ethics within design education would be the most 

appropriate within project-based practice. Manzini (2006) stresses that designers 

have to make ethical choices and now have a vital role to play in the ethical move 

towards a new, sustainable idea of wellbeing. Social ethics within education will 

now be discussed.  

 

2.3.3.1 Social Ethics within Education  

DeVere & Charny (2017) promote socially-responsible design which they 

otherwise describe as design for need as an important agenda within higher 

education however in reflecting on Papanek’s (1971) work which called for 

improved societal balance, they saw the response to focus more on human-

centred design for business strategy rather than socially-responsible design. 

Tatum (2004) emphasises the need for design education to teach students to 

recognise and respect fundamentally different concepts of the world and states 

that if design does not consider this, it is unjust and it fails to respect the 

fundamental principles of democracy and human dignity. Tatum proposes that this 

would be an abuse of power that would lead to alienation, dissent and the failure 

to encourage commitment in their achievement of individual and collected human 

potential. This echoes the findings of Devon & Van Der Poel (2004) who proposed 

that the use of diverse teams within university settings as one way to undertake 

social ethics due to its capabilities to better recognise the ethical trade-offs of 

stakeholder benefits. In reflecting on these findings as well as the work of Manzini 

(2014), the future of social innovation within design education therefore looks to be 

moving towards a direction in which students act as facilitators of social 

conversations within co-design which look to proactively create socially-meaningful 

outputs.  
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2.3.3.2 Sustainability in Education  

Recent literature advocates the use of experiential methods (Erskine & Johnson 

2012; Redding & Cato 2011) for teaching sustainability in higher education which 

suggests that project-based practice within design education is the best method 

for teaching students to consider sustainability. Swaim et al. (2014) however found 

the teaching of sustainability to be difficult as students need to be taught critical 

thinking, systems thinking and an openness to alternative views (Mather et al. 

2011; Wiek, Withycombe & Redman, 2011; Redding & Cato 2011) whilst also 

expanding their tolerance for uncertainty and challenging their own behaviour and 

assumptions (Pavlovich, Collins & Jones, 2009; Schwering 2011). Swaim et al, 

(2014) concluded that because of students’ lack of real-world experience and 

potential limited fact-based, critical exposure to environmental topics, the 

university represents an effective source to affect student attitudes toward 

environmental sustainability to support future sustainability intention and 

behaviour. The conclusion of this section echoes that of Leerberg, Riisberg & 

Boutrup (2010) who pointed out the indirect impacts that improved design 

education focussing on responsibility could have on industry. Their conclusion is 

that responsibility and sustainability should be an integrated part of all courses in 

the design curriculum but that sustainable design education is still in development 

and remains to be fully and naturally integrated in design education. This provides 

justification for the undertaking of this thesis. 

 

2.3.3.3 Moral Responsibility in Design Education  

In looking at the earlier works concerning design in education, the field seems to 

have in part come full circle. Levy (1990) proposed that universities shouldn’t be 

drawn in too close to society or industry and stated that design schools should not 

get involved within industrial projects and yet design education nowadays is 

moving towards more societal and industrial engagement. Levy’s (1990) 

perspective of ethical awareness however still holds a significant level of 

importance. When looking at Levy’s (1990) research, he proposed that students’ 

awareness of ethics needs to move beyond professional responsibility, which is 

related to the duty-approach, and value, again related to the value-approach, in 

order to understand constructions of different actors’ experience. Within this, he 

spoke about students needing to go beyond their own moral responsibility in order 
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to construct an awareness of individual, social and cultural experience in order to 

be able to understand existential being. In this, the author stressed that 

understanding would therefore be time-limited and would require the synthesis of 

political, social and legal philosophy in order to question individual, group and 

ecological rights rather than taking on the traditional view of ethics which deals 

with formal obligation. One researcher that looks in more depth at this is D’Anjou 

(2010), who proposes that students should take on a Sartean perspective of ethics 

rather than a duty- or virtue-based approach. In describing this form of ethics, he 

proposes that it values authenticity which he concludes should become the centre 

of attention in design ethics. D’Anjou (2010) therefore points towards the 

importance of design education to address this by teaching design students to 

foster authenticity. D’Anjou states that beyond the learning processes of ethical 

reasoning, design students need to be taught to recognise the ethical arguments 

within the complexity of the design problem and within conflicting perspectives, 

whilst also being conscious of their own freedom to choose how to act in the 

design world.  

 

Leerberg, Riisberg & Boutrup (2010) take the consideration of ethics in design 

education further in speaking about the role of educators in teaching design 

responsibility. They first of all recognise the value of all of the ethical concepts 

provided above and promote responsible design as an attitude towards design that 

is holistic in acting in a sustainable and reflective manner that uses ethical 

reflective practice. They define a responsible designer as someone who questions 

assumptions, impacts, lifecycles and who tests ideas whilst producing alternatives. 

In this, they promote the stance that teaching responsible design is about 

developing students’ awareness of how designers create value and meaning 

(Leerberg, Riisberg & Boutrup, 2010). Because of this, they feel that design 

educators should refrain from presenting ideologies to students and should not 

teach the idea of the existence of utopia. However, in reviewing this, Thomas & 

Lamm (2012) found that education programmes can be effective in raising 

students’ awareness of environmental issues and impacts within business 

activities but that they weren’t as successful in stimulating students’ critical 

reflection on their existing values and principles (Cramer, 2005). 
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Sonneveld (2016) goes on to try and tackle this issue of design ethics within 

education by coming up with a set of six skills which students require for effective 

ethical decision-making. The first of which is ethical sensitivity which builds 

students’ abilities to recognise situations in which moral values are relevant and 

where they realise that their outputs have implications on not only the intended 

user but all stakeholders. Ethical analysis skills involve students’ capability to 

systematically and holistically analyse ethical aspects of a situation by creating an 

overview of the facts, the stakeholders and their rights, needs and values. Ethical 

creativity then enables students to creatively handle ethical issues within the act of 

designing. Ethical judgement allows students to build an informed moral 

judgement of the situation. Ethical decision-making skills deal with utilising this 

judgement to make decisions and to inform behaviour and ethical argumentation 

then allows students to be able to communicate and justify the ethical aspects of 

their design process. This provides a basic theoretical understanding of the skills 

required however the principles and practices of ethical design still remain unclear 

from a practical point of view. Though Sonneveld (2016) presented a clear 

theoretical framework in terms of ethics in design, it was her practical findings 

which presented the most valuable insight. In exploring responsibility and ethics 

from a design education perspective, Sonneveld (2016) established that because 

ethics is currently being taught as a separate course, it is up to the students to 

address it in their projects or not which often leads to a poor awareness of ethics 

in design projects.  

 

2.3.4 Section Summary  

At the start of the century, Findeli (2001) made a case for improved design 

education in respect to design ethics. He pointed out that the state of design was 

affected by the underlying nature and philosophical underpinnings of the practice 

and the industry based on three pillars. These were the materialistic underlying 

metaphysics, reliance on positivist methods of enquiry and an agnostic, dualist 

worldview which he felt had led to design that used economic factors as the almost 

exclusive evaluation criterion for design (Findeli 2001). Findeli pointed out that the 

user was considered a mere customer, there was an overemphasis on the 

material product, obsolescence was designed and a code of ethics originated in a 

culture of business contracts and agreements. The author pointed out that there 
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was no reason for designers to resign themselves to these characteristics any 

longer and so laid down foundations for a better future for design education.  

In this, he placed emphasis on the potential for complex systems theory to be 

implemented within design, and focussed on the need to open up the boundaries 

of the domain to include other important aspects of the world in which design is 

practiced. This seems to have been undertaken to some extent in the recent years 

in looking back at the literature around multidisciplinary and transdisciplinary 

working, however Sonneveld (2016) still feels that design ethics is not integrated 

within the realms of design education. 

 

In returning to Fry (2009), he presented one of the main arguments that justifies 

the researcher’s decision to undertake research within the design education 

domain. As well as concluding that design ethics is underdeveloped, he stated that 

its consideration within design education was minimal. In addressing this further, 

Sonneveld (2016) identified that aspects of ethics do exist but that they are mainly 

addressed as a separate course within design curriculums and are delivered as 

add-ons or electives. Despite Sonneveld emphasising that these specific topics 

are now more integrated within the common sense of design, she recognised that 

an awareness of design ethics is becoming increasingly important and identifies 

that a fully integrated approached to ethics in the design curriculum is yet to be 

developed. This was the same conclusion drawn by Leerberg, Riisberg & Boutrop 

(2010). In summarising the points found, multiple authors (Thackara, 2005; 

Manzini, 2006; Haug, 2017) recognise the impact that design and the consumer 

society have had on the environment and the megatrends affecting today’s world. 

All authors however point towards a more ethical and responsible form of design 

as a solution. As a whole though, the researcher found little evidence of research 

studies investigating the integration of ethics and responsibility within the project-

based practices of UK-based design programmes, despite a synthesis of ethics 

and design being deemed important for many years. Keitsch (2012) in his analysis 

of Papanek’s (1971) work, one of the pioneers of the earlier principles associated 

with socially- and ecologically-responsible design, found that design was a 

meaningful activity, bridging human needs, culture and ecology. He stressed that 

design education should develop students’ skills, talents and a knowledge of 

theories in combination with a philosophical understanding of the ethics and 

values intrinsic to design methods in order to enable designers to understand the 
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moral, political and social obligations of the profession (Keitsch, 2012). In 

reviewing the recent literature which looks to promote design education for dealing 

with the complexity of the 21st Century, such as the work of Holmlid & Arvola 

(2007) and Bohemia, Borja de Mozota & Collina (2011), there is still a lack of focus 

on creating ethical design education that is capable of dealing with modern-day 

complexity.  

 

2.4 Focussing The Research  

Though design-led innovation is promoted as the future of the design field (Wrigley 

& Bucolo, 2011), the researcher proposes that as well as a focus on business 

strategy and human-centred problem solving, there is an equal need for concern 

for environmental sustainability, as backed up by the seminal authors of design 

sustainability (Fry, 2009; McDonough & Braungart, 2002; Manzini, 2006; 

Thackara, 2005). In looking for opportunities for research that would work towards 

this, the researcher responds to a multitude of gaps in knowledge coming out of 

the literature. This first occlusion justifies the requirement for the addition of 

‘responsibility’ as a means of emphasising the ethical intentions where this study is 

concerned. In proposing a new definition, one of Responsible Design-Led 

Innovation, which combines the ethical and responsible principles found 

concerning design, social innovation, sustainability and creativity, the researcher 

focuses on both the intentions and the considerations required:  

 

Responsible Design-Led Innovation (RDI) involves deliberative and 

transparent collaboration between multidisciplinary stakeholders towards 

ethical and sustainable transformation. RDI utilises a holistic approach 

towards a preferable future and incorporates the anticipation and equal 

consideration of societal, environmental and economic impacts throughout 

the innovation output’s full life cycle. The entity produced from RDI 

processes must be accepted by its intended audience after implementation 

for it to be deemed as such.   

 

This study recognises the need for such a focus in order to provide an improved 

response to the challenges associated with the 21st Century that are proposed by 

numerous authors. The decision to situate the research within the design 
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education domain came out of the finding that design education is failing to keep 

up with the demand for skills to tackle these sorts of challenges. Despite the view 

that a more ethical and responsible form of design can ‘design the way out’ of the 

challenges the world is facing, a lack of research around the implementation of 

design ethics in practice was found which is even more lacking in design 

education. This was backed up by Fry (2009) who stated that ethics is integral to 

design but that design ethics is ‘massively underdeveloped and even in its crudest 

forms remains marginal within design education’ (Fry, 2009, p.3). 

 

In reflecting on Haug’s (2017) perspective, the researcher agrees that teaching 

students an ethical imperative is just as important as teaching the knowledge and 

skills to apply ethical design as without this imperative they may not be motivated 

to undertake ethical design through the application of skills. This author 

emphasises that within sustainable design education attention is given to 

environmental impacts rather than sustainable behaviour and social issues 

(Lofthouse, 2013). The author brings attention to a potential criticism that although 

design ethics may already be applied within some aspects of educational practice, 

extensive discussion is lacking within the literature. By combining Haug’s (2017) 

views of sustainable design education lacking social focus, Manzini’s (2006) 

reviews of design practice lacking sustainability focus and Wrigley’s (2017) view of 

design-led innovation focussing on business strategy, the researcher finds a lack 

of design practice which encompasses the three areas of social ethics, 

sustainability ethics and business ethics equally. Coupling this with the need to 

educate designers to reflect on their own ethical practice by increasing their moral 

responsibility, it seems that there is a large gap that needs to be bridged. The 

integration of ethics and design would promote an opportunity to foster the 

development of professional skills for dealing with the complex ethical challenges 

associated with the modern world.    

 

2.5 Evaluating Educative Practice  

In reading the work of Clements (2008), who created a Curriculum Research 

Framework, that provides four foundations of research for use in curriculum 

development, the researcher was able to gain an understanding into education-

based research. The first establishes, an a priori foundation for the curriculum and 
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encourages researchers to draw implications from existing research so that what 

is known can be applied to the anticipated curriculum. This is not really possible 

across this research as there is little knowledge regarding applied design ethics in 

education. The second involves a subject matter a prior foundation concerning 

curricular components to be developed in accordance with student’s thinking 

within a domain. Tyler’s (1949) view that concepts and procedures of the domain, 

for example those being investigated here, should be a central role in the subject-

matter domain which justifies this research aligning with a subject matter a priori 

foundation. The third activity concentrates on conducting formative evaluation of 

research in order to refine and improve the curriculum’s effectiveness which is 

undertaken to some extent within the latter stages of this project and the final 

activity involves summative evaluation to provide evidence for claims of 

educational effectiveness. In looking in more depth at subject matter a priori 

foundations, Schwandt (2002), presented evidence that socially-determined values 

and goals are important determinants of a curriculum and that research of this type 

should involve as much as possible all of the interested parties (Van Oers, 2003), 

should build from students’ past and current experiences (Dewey, 1976) and on 

student’s future development (Clements, 2007). This provides justification for 

using documentation alongside student and lecturer interviews within the data 

collection methods associated with this study.  

 

Van den Akker (2007) also goes on to describe different types of investigation in 

conducting research within the educational domain. The research sets out to 

undertake a preliminary investigation which the author describes as an intensive 

and systematic preliminary investigation of curriculum tasks, problems and context 

and promotes the use of case studies for this sense.  

 

In understanding this in more detail, Van den Akker, Fasoglio & Mulder (2010) 

provides some understanding around the study of curriculum representations as 

shown in the figure on the next page.  
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Figure 2: Van den Akker, Fasoglio & Mulder’s (2010) curriculum representations 

This study looks to understand multiple aspects of these. First of all, it seeks to 

understand the ideal intended curriculum representations in providing elements of 

understanding around how applied design ethics should be taught. It then looks at 

the formal/written intended curriculum representations within the documentation 

analysis, the perceived implemented curriculum representations from lecturers’ 

perspectives and the experiential attained curriculum representations as perceived 

by the students. This study attempts to synthesise the insights gained across 

these in order to understand current practices and principles within practice-based 

projects associated with design programmes.   

 

In returning to the design literature to look for ways to present this information, 

Lawson (2006) spoke about modelling design practice through a set of guiding 

principles, which will be spoken about in more depth in Chapter 4. This was also 

backed up by Findeli (2001), with design ethics in mind, when he proposed a new 

perspective of design, where the purpose of design must be considered as a 

horizon and as a guiding set of values that can be referred to when making 

decisions or evaluating a proposed output. This prompted the researcher to 

develop a set of guiding principles for designers to be able to utilise in guiding their 

practice to be more responsible. This was also determined to be suitable by 

Wrigley’s (2017) research. She concluded that despite researchers calling for a 

comprehensive approach to DLI within academia current research had focused on 

individual case studies, approaches and isolated outcomes which had led to a lack 

of provision of overarching guidance for the governance of DLI programmes. 

Keeley et al. (2013) found that educational coverage of DLI issues had emerged 

but had provided little detail in regards to a uniting set of rules for how DLI should 

be executed. In looking back at the existing literature on responsible innovation a 
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framework was provided which offered additional justification to the 

appropriateness of this form of presentation.     

 

2.6 Existing Frameworks  

In looking to provide an understanding of education-based design-led innovation 

practices and principles that align with the notion of responsibility and ethics, the 

researcher felt that the most presentable form of output would be a framework as it 

would allow the research audience to comprehend and navigate all of the different 

elements quickly and easily. On first starting the study, the only frameworks 

existing within this domain were that of Stilgoe, Owen & MacNaghten (2013), and 

other associated authors who produced several variations of the same framework 

due to it being in a state of development at the time. As the study has progressed 

more and more frameworks within the realms of the study have been developed 

though all are situated within different fields or have been developed for different 

purposes. None looked to understand project-based design-led innovation practice 

through a responsible lens using multiple case studies in the design education 

domain. Upon investigating these further, few of the authors of these frameworks 

document their methodologies and so failed to provide the researcher with 

comparative cases to be able to review her methodological choices against. The 

framework for responsible innovation will now be discussed below with the 

frameworks which emerged during the study’s duration being discussed in more 

detail in later chapters. It must be emphasised that the only framework which had 

any influence on the creation of the framework formed as an output was the 

Framework for Responsible Innovation shown below. Because this study took on a 

grounded approach, the researcher remained diligent in ensuring to the best of her 

ability that the data was driving the emerging theory and not the existing literature. 

This will be discussed in further chapters. 

 

2.6.1 Framework for Responsible Innovation 

In exploring the area of responsible-design led innovation, no research was found 

to exist. The closest concept at the start of the study was that of responsible 

innovation which was focussed within the science and technology field. In looking 
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to understand this area further, the researcher took on a literature review and 

found that the eminent researchers in the responsible innovation field, Jack 

Stilgoe, Richard Owen and Phil MacNaghten, in collaboration with the Engineering 

and Physical Sciences Research Council (EPSRC) had synthesised and refined 

multiple versions of a framework for Responsible Innovation (2013) and had 

promoted this as having potential viability for use in other realms. The Framework 

for Responsible Innovation is based upon four dimensions: Anticipation, 

Reflexivity, Inclusion and Responsiveness. An alternative system of criteria is 

published on the EPSRC’s website, and is written by the authors discussed in 

accordance with the framework for RI. This system uses the headings of 

Anticipate, Reflect, Engage and Act. The first two dimensions are the same here; 

however, the latter two have changed. The ideas behind these seem to roughly 

translate into the same processes as the Inclusion and Responsiveness sections. 

RRI Tools, a European Union funded project, also adopts these four themes in 

their processes however they use different titles and combine Anticipation and 

Reflexivity, whilst using an additional concept of openness and transparency. This 

additional criterion here reflects the business community’s move towards an 

increase in transparency especially concerning improved Corporate Social 

Responsibility (CSR) due to the expanding literature which deems CSR to be 

commercially beneficial. The RRI Tools project, funded by the European Union’s 

Seventh Framework Programme, which ran from 2007-2013 suggested that 

responsible innovation processes should be Diverse and Inclusive, Anticipative 

and Reflective, Open and Transparent, and Responsive and Adaptive to Change. 

 

Within the existing literature surrounding RI, including Stilgoe, Owen & 

Macnaghten (2013) Owen, Bessant & Heintz (2013) and Von Schomberg (2011), 

two matters arise. First of all, a scientific emphasis has been taken despite the 

authors themselves suggesting an applicability to alternative fields which they 

leave unexplored. The second issue is that as Fisher (2016) discusses, 

frameworks detailing RI are difficult to implement as innovation involves navigating 

opposing constructs and complexity in trying to materialise ideals. The current 

frameworks set out ideals and give relevant practices, which broadly lack 

relevance to the design field, but lack explicit evidence of where RI has been 

undertaken in practice. Only a few of the practices such as foresight, scenarios, 

horizon scanning, multidisciplinary collaboration and user-centred design held 
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strong relevance to design. The existing frameworks are all rather basic and 

therefore seem to lack the holistic approach which Owen et al. (2013) themselves 

state is required for Responsible Innovation. This seems to limit the usefulness 

and value of the existing frameworks especially when trying to apply the principles 

in practice. Though, the existing concepts are generally based around more 

scientific and technological fields and do lack complexity, their underlying values 

are very applicable to design practice and could be implemented in order to 

promote a socially democratic model of moral and ethical innovation. Currently, 

there is very little research looking at how these principles are applied in practice 

and so this research aims to start to resolve this gap whilst extending the 

framework for increased value providing readers with further understanding of the 

topic. Stilgoe, Owen & Macnaghten (2013) themselves state that “it is necessary to 

draw connections both between the dimensions” which provides justification for 

investigating relationships between the dimensions found in the case studies 

associated with this thesis.   

 

2.7 Responsible Innovation and Design Thinking  

In reviewing the existing literature concerning the implementation of design-led 

innovation within Responsible Innovation practice, only one research study was 

found which was conducted by Pavie & Carthy (2015). Within this study, the 

researchers investigated the definition of responsible innovation with a number of 

stakeholders from the banking and insurance sector and developed a process for 

implementing design thinking into responsible innovation using a three-pronged 

approach. Their approach firstly consists of questioning solutions in their response 

to specific consumer needs, secondly involves monitoring the direct impacts of the 

innovation throughout its entire lifecycle to ensure that negative impacts are 

identified and that corrective action can be taken and finally considers the indirect 

impacts of innovation in terms of the triple bottom line. Whilst the authors deemed 

that this presented an appropriate process for implementing design thinking within 

responsible innovation in industry, in responding to Loo (2013) the researcher 

realised that it would be inappropriate to attempt to implement this model within 

design education because of the differences in design ethics between different 

paradigms. Loo (2013) brought the researchers’ attention to the fact that Wrigley’s 

(2017) implementation of human-centred design isn’t necessarily to be judged as 
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unethical by the criteria set out within design education due to these differences. 

Because of these differences associated with projects based in industrial and 

educational settings, Bennet, Harper & Hedburg (2002) emphasise that limitations 

of authenticity need to be recognised. Differences include practices used, 

designers’ level of skill, and purpose, with industrial purpose being the 

implementation of innovation and educational purpose being learning (Bennet, 

Harper & Hedberg, 2002). Research based on the methodologies of existing 

studies was therefore limited to those within educational settings due to the 

possibility that distinct differences in ethical and responsible project-based 

practices were present between educational and professional practice. Pavie & 

Carthy’s (2015) conclusion here was that design thinking has become an integral 

part of the innovation process, which therefore calls for its implementation within 

education as students need to be prepared to utilise these approaches within 

industry once they graduate. Another conclusion formed from their study was that 

design thinking presented an effective tool for developing responsible products 

and services which focus on a balance between human needs, business needs 

and technical needs whilst also linking to responsibility issues and wicked 

problems. The researcher therefore sees the potential for responsibility to be 

embedded within design education in the hope that it will enable three ethical 

aspects found in the literature, social needs, sustainability and moral responsibility 

to be balanced within this domain whilst also presenting the opportunity to solve 

wicked problems.   

 

2.8 Chapter Summary  

At the start of this chapter the researcher discussed the justification behind 

undertaking a literature review, in order to scope the field and develop a focussed 

research enquiry. In doing so she found multiple gaps, the first of which was found 

early in the research and showed a general lack of knowledge around the practical 

implementation of Responsible Innovation with only Stilgoe, Owen & MacNaghten 

(2013) reviewing the science and technology case study through which the 

framework had been partially developed. In initially reading the Responsible 

Innovation literature, situated within the science and technology field, the 

researcher saw some elements such as a focus on inclusion, echoing the shift in 

recent design practice. This inspired the researcher to look for research combining 
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the two concepts and brought to light a lack of research in this arena. Another gap 

in knowledge was found within the integration of design-led innovation into 

responsible innovation with the researcher determining that current design-led 

innovation practices focus on human-centred design for competitive advantage 

rather than for the intention of creating social innovation in itself. The only study 

which combined the two fields was the work of Pavie & Carthy who integrated 

elements of design thinking into responsible innovation within the banking and 

insurance sector. This study provided insights as to the importance of impacts and 

consequences however provided an overall model rather than the guiding 

principles which the researcher determined to be the best approach to helping 

students to develop design expertise based on knowledge provided by Lawson 

(2006), Wrigley (2017) and Keeley et al. (2013). No research studies existed 

looking at the integration of responsible innovation practices and principles within 

educational contexts and the practices and principles of responsible innovation in 

themselves lacked detail. The final gap in the literature presented a lack of 

knowledge surrounding the practical implementation of ethics within the design 

field in general as well as within design education. Despite research looking at the 

implementation of ethics into design education going back to the later decades of 

the 20th Century, for example Findeli (2001), and a stream of more recent studies, 

for example Lilley & Lofthouse (2010) and Kirkman, Fu & Lee (2017), the general 

consensus was that few courses fully integrated the values of ethics and 

responsibility into design education. These insights, coupled with universities’ 

perceived capability to be able to deal with design graduates’ skills gap (Hall & 

Velez-Colby, 2011) led the researcher to explore responsible innovation and 

elements of ethics and responsibility from a higher education perspective. All of 

these opportunities have led the researcher to develop a research enquiry which 

combines the different areas required in looking to undertake an opportunity to 

explore the practices and principles utilised within design education.  The 

methodological choices will now be discussed.    
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CHAPTER 3: METHODOLOGY 

 

Mills et. al (2006) emphasise that to ensure a strong research design, a researcher 

must choose a research paradigm that is congruent with their beliefs about the 

nature of reality, this chapter therefore starts with a discussion regarding the 

researcher’s ontological and epistemological perspectives including her theoretical 

perspective. It will then go on to explore her choice of research methodology, 

constructivist grounded theory and the research approach, a collective case study 

used to undertake the enquiry towards answering the research questions set out in 

the introduction. In responding to these questions, the researcher sought to create 

a conceptual framework for Responsible Design-Led Innovation as an output to 

understand the practices and principles utilised within UK-based design-led 

innovation postgraduate programmes that align with an understanding of 

Responsible Innovation. Reflections around the researchers’ philosophical 

perspective will now be detailed.  

 

3.1 Philosophical Perspective 

3.1.1 Ontology and Epistemology  

Before conducting any aspect of the research, it was important for the researcher 

to take into consideration her beliefs surrounding the nature of knowledge and any 

implications this may have had on the decisions made during the research 

process. In researching this area further, a wide range of sources were found 

which all showed different frameworks surrounding epistemology, ontology and 

theoretical perspectives. Here the researcher has referred mostly to Crotty’s 

(1998) four elements of research design however within the theoretical perspective 

element, concerning approaches used to gain knowledge, she used Creswell’s 

four worldviews (2013) due to their ease of use and clarity in providing a 

framework for discussion. The researcher agrees with Crotty (1998) in the 

purposeful omission of ontology from the research process due to the mutual 

dependency and difficulty associated with conceptually distinguishing the two 

principles. Crotty (1998) states that to talk about epistemology, the construction of 

meaning, is to talk about ontology, the construction of a meaningful reality. 
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Figure 3: Four elements of research design (Crotty, 1998) 

In first of all looking from an epistemological perspective, Crotty proposes three 

main epistemologies along with different variants. These are objectivism, 

constructionism, also referred to as constructivism in more recent research, and 

subjectivism.  To understand the researcher’s views about how we know what we 

know these will briefly be discussed.  

 

Objectivism reflects the idea that there is one absolute truth and that objects exist 

regardless of consciousness of their existence. Subjectivism on the other hand 

takes the opposite stance and determines that meaning is imposed on the object 

by the subject and is created through anything other than interaction between the 

subject and object for example from dreams or religious beliefs etc. The 

epistemology which is relevant to this study however is constructivism which 

emphasises the fact that there is no absolute truth and that meaning comes into 

existence and is constructed through engagement with realities in our world. This 

means that different people construct meaning in different ways even when 

studying the same phenomena. This epistemology is therefore often invoked by 

researchers undertaking qualitative research.     
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The researcher believes that reality needs to be interpreted in order to discover its 

underlying meaning. The researcher therefore sees potential for the conceptual 

framework produced as the output of this research, to be consciously developed 

and improved as a tool that could be applied to curriculums to encourage a deeper 

consideration of responsibility in design and design education whilst also being 

used by students to guide their project-based practice. The theoretical perspective 

of this research understood through Creswell’s (2013) four philosophical 

worldviews will now be discussed.  

 

3.1.2 Theoretical Perspective  

Creswell (2014) suggests that there are four philosophical worldviews which he 

describes using Guba’s words as “a basic set of beliefs that guide action” (Guba, 

1990, p.17 cited in Creswell, 2014 p.6) which aligns well with Crotty’s concept of 

theoretical perspectives.  

 

 

Figure 4: Types of worldviews (Creswell, 2014) 

Whilst forming this research, the researcher recognised a belief in two of 

Creswell’s ‘worldviews’. In going into more detail here, the researcher aligned 

more with the overall view of pragmatism which allows researchers to draw upon 

actions, situations and consequences to provide solutions to problems by 

implementing the research tools which they feel would do the best job. This 

reflects the researcher’s ‘natural’ tendencies, which she believes to come from her 

design background where appropriate tools are selected or adapted depending on 

the needs of the task. In reflecting on her view of building knowledge and 
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understanding from a more internal perspective, rather than in the use of tools and 

methods, she believes in the premise of the constructivist worldview which 

proposes that individuals construct their own subjective meanings of knowledge by 

engaging with the world and with other individuals (Creswell, 2008). Pragmatism 

aligns partially within this view in that it rejects the ideas set out in the interpretivist 

philosophy which promotes the freedom to interpret our experiences however we 

see fit (Morgan, 2014) and focuses on socially-constructed knowledge to 

determine the usually predictable consequences of actions. This reflects 

Creswell’s views that pragmatism encompasses aspects of all the other 

worldviews and suggests for the researcher to use the methods which they feel 

are most suitable for the job at hand. He deems that pragmatists do not identify 

specifically with one system of philosophy and that they use mixed methods to 

engage in research activities whilst using their freedom to decide which methods, 

techniques and procedures suit their needs and purposes. The constructivist 

approach focusses on the viewpoint that there are a wide variety of different 

interpretations which individuals have constructed in their minds using their 

previous knowledge of social experiences and individual perspectives (May & 

Williams, 2002; Counsell, 2009). Creswell (2008) stated that within constructivist 

enquiries, researchers rely on the participants’ views of the situation or subject 

being studied in order to inductively generate a theory by looking for the 

complexity of views rather than narrowing meanings into a few categories or ideas. 

Crotty (1998) identified three considerations for undertaking research using the 

constructivist view. Firstly, that questioning within the research methods should be 

broad, general and open-ended in order to allow the participants to share their 

views enabling the researcher to listen carefully to what people say or do. 

Secondly, qualitative researchers seek to understand the context or setting of the 

participants through visiting the context and gathering information personally whilst 

recognising their own subjective interpretations. Thirdly, that qualitative research is 

largely inductive, with the researcher generating meaning from the data collected 

in the field. In reflecting on these considerations, the study reviewed secondary 

data in the form of a literature review, in order to scope the research area. Here 

the researcher’s own interpretation of Responsible Innovation and its relevance to 

the design field and design education was initially constructed. This worldview 

then held significance during an initial scoping questionnaire where design-led 

innovation students gave their own interpretations of the topic which they had 
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constructed by working within specific educational contexts. The participants were 

asked to reflect on their individual understandings of the term ‘Responsible 

Innovation’ as well as their previous educational experiences which the researcher 

compiled in order to build her own understanding of where additional research was 

required. In further stages of the research, the researcher used intensive 

interviews which used broad, open-ended questions, to uncover participant’s 

meanings surrounding responsible innovation and their project-based practices. 

This worldview was also relevant when creating the RDI framework which is the 

main output of this study as it was created utilising constructed knowledge from 

multiple participants’ interpretations and experiences. The research methodology 

associated with this enquiry will now be explained.  

 

3.2 Grounded Theory  

The researcher started the investigation with a brief literature review to understand 

where research existed and where gaps were present in the Responsible 

Innovation field. This enabled the researcher to narrow the focus to understanding 

ethical and responsible project-based practices and principles utilised within 

design education settings and to design an appropriate research design based on 

this. The researcher reviewed the literature around methodology and research 

design to be able to make informed choices of the best approach to take here. In 

response to Yee’s (2007) view that designers learn design through projects, the 

researcher needed to understand how project-based practice could further be 

understood. This generated a challenge within the research as Jarvis (2018) found 

that there is a lack of methodological research that enables practical analysis of 

project practices. This author promoted a practice-focused form of constructivist 

grounded theory which upon further investigation, the researcher determined 

would suit the research questions. Charmaz (2014) the author responsible for 

adapting the more traditional forms of grounded theory into constructivist grounded 

theory, promoted her version as one offering flexibility in terms of methods used. 

Because Charmaz (2006) is the seminal author within the field, her research is 

cited throughout the methodological discussion with the researcher also reading 

around the literature in order to gain an understanding of further arguments and 

adaptations. One limitation of this study is that the researcher was not familiar with 

grounded theory as a methodological design and so the literature was heavily 
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used. This made the process of designing the research time-consuming as the 

researcher made the best efforts to immerse herself within the constructivist 

grounded theory field through undertaking short courses and joining relevant 

research communities on social media sites. On gaining an initial understanding 

the researcher realised that the constructivist grounded theory paradigm aligned 

well with her philosophical perspectives which assume that reality cannot be 

objectively discovered rather ‘people, including researchers, construct the realities 

in which they participate’ (Bryant & Charmaz, 2007 p.607). In this, Charmaz 

encourages researchers to utilize their previous experience and knowledge in 

constructing theories. She presented key characteristics of the constructivist 

grounded theory and implied that grounded theorists:  

 

 

Figure 5: Key characteristics of constructivist grounded theory 

In exploring this further, the author points out that grounded theory scholars differ 

in their opinions as to the extent to which these characteristics are required for a 

study to be determined as grounded theory. For example, Charmaz believes that 

the necessary requirements are characteristics one to five but Hood (2007) on the 

other hand believes these to be characteristics one to seven. This study looked to 

include as many of these aspects as possible within the time constraints and 

where time limited progress, the researcher offered the next steps required in the 

conclusion. In looking at Charmaz’s thoughts regarding research approaches 

associated with constructivist grounded theory, she determined that studies could 

take any approach ranging from highly interpretative to structured positivist. Here, 

she explained that interpretative analyses attempt to describe, explain and 

understand experiences using ‘inside’ knowledge by capturing the situations, 

thoughts, feelings, actions, intentions and beliefs of participants whereas the 
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positivist approach uses the researchers’ interpretations and assumptions based 

on participants’ observed behaviour. The researcher felt that because the articles 

of study were the practices and principles being used by the participants i.e. 

actions, beliefs, values and intentions, the more interpretivist view was most 

applicable to the thesis. Because of this the researcher took an inductive approach 

that “let the data lead to the emergence of concepts” (Yin, 2011, p.93) whereby the 

data collected influenced the research focus and direction going forward.  

 

The diagram set out below provides the inductive approach used in grounded 

theory to build theory from data.    

 

 
 

Figure 6: Visual representation of a grounded theory (Tweed & Charmaz, 2012) 

This will be referred back to at relevant points over the next two chapters. Before 

the researcher describes the research methods, the theory behind some of the 

crucial considerations for constructivist grounded theory which were reflected upon 

and used within this study will first be explained in order to ensure clarity for the 

reader.    
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3.2.1 Theoretical Sensitivity  

According to Corbin & Strauss (1990) theoretical sensitivity is a construct that 

combines the researcher’s level of insight, their ability to grasp the nuances and 

complexity of the participant’s words and actions and to construct meaning from 

participant data and a capacity to separate relevant insights from insignificant 

insights. Traditional grounded theory emphasises that researchers should start 

with a blank slate approach to the research topic with as few preconceptions and 

predetermined ideas as possible in order to remain sensitive to the data without 

having them filtered through pre-existing hypotheses and biases (Glaser, 1978). 

Reliance on the emerging data is said to increase a researchers’ theoretical 

sensitivity (Mills, Bonner & Francis, 2006). The alternative, more constructivist 

forms of grounded theory argue against this and follow Charmaz’s (2006) 

recommendation to utilise existing works with an open mind enabling researchers 

to start the research with some knowledge of the context and the research 

problem. Timonen, Foley & Conlon (2018) emphasise that the premise of 

constructivist grounded theory is to remain open to the world as it is encountered 

through the data by not forcing data to fit theoretical views but stress that this is 

able to be done with an awareness of existing theories. A more constructivist form 

of grounded theory has been used in this study as explained further on in the 

chapter, existing literature was used in a reflective manner. Strauss & Corbin 

(1998) have advocated for the use of techniques that stimulate the researchers’ 

reflection about the data to enhance sensitivity rather than having to rely on 

gathering more data. In justifying this the authors state that “Theorising is the act 

of constructing … from data an explanatory scheme that systematically integrates 

various concepts through statements of relationship” (Strauss & Corbin, 1998, p. 

25) and that theories are made up of interpretations made from perspectives 

researched by researchers. In this study, the researcher used a literature review to 

scope the project and although she didn’t use the literature again until the end of 

the study, she used reflective thinking and reflection on personal experience and 

knowledge throughout.    

 

3.2.2 Theoretical Sampling  

Theoretical sampling is a common feature within grounded theory research, 

though not one of the five deemed necessary by Charmaz (2006). The purpose of 



 

54 
 

theoretical sampling is to enable the researcher to respond to leads in the data 

requiring relevant information from new participants or material. It responds to 

concepts emerging out of the data in order to determine further data collection 

whilst making sampling open and flexible in order to drive the next round of data 

collection. The use of theoretical sampling aids the evolving theory and ensures 

that the final theory is grounded in the data. Rather than being used to verify or 

test hypotheses about concepts, theoretical sampling seeks additional information 

in order to saturate categories under development, to identify relationships and 

highlight gaps. Opportunities for theoretical sampling were considered within the 

design methods but due to time constraints, these were not able to be used within 

the stages of the enquiry documented in the study. Instead, theoretical sampling is 

discussed further within the conclusion where the researcher presents its 

applicability in designing the next phases required for this research enquiry. 

 

3.2.3 Constant Comparative Methods  

Glaser & Strauss (1967) introduced the concept of constant comparison as a 

method of moving beyond describing data to enable a conceptual framework to be 

developed systematically by constantly comparing different levels of code 

emerging (Birks & Mills, 2015). In reflecting on the emergence of the theory, in 

order to maintain theoretical sensitivity, the researcher used constant comparison 

of the data emerging. This involved reflecting on similarities and differences 

between the initial codes, between the focussed codes, between the two levels of 

code, and within the relationships occurring which allowed the researcher to 

ground the theory, the framework presented in the study, in the participant’s 

experiences. Memos and diagrams were a means of keeping an audit trail of this.   

 

3.2.4 Memo-Writing and Diagramming  

The methods used to ensure that the researcher kept a critical perspective on the 

data throughout the data analysis were memo-writing and diagramming. Memo-

writing is a written means of reflecting on insights coming out of analysis and 

diagrams are a visual device used to portray potential relationships.  
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In constructivist grounded theory, Charmaz (2006) sets out six guidelines to follow:  

 

1. Write a memo for each initial code, focussed category or relationship 

2. Provide evidence to support definitions and claims 

3. Interrogate codes through questioning  

4. Use comparisons between data sources, initial codes and focussed codes  

5. Use raw data 

6. Identify gaps and areas for follow up  

 

In utilising these processes, at the end of each interview, the researcher created 

memos, some of which are embedded throughout the thesis, reflecting on the 

different practices and principles described. These reflections were then utilised as 

a reflective tool to refine the initial codes as the data analysis progressed enabling 

her to go back and recode where aspects were missed in the early interviews 

whilst allowing her to see similarities, differences and relationships between the 

codes to allow focussed codes to reflect the data emerging. Here the researcher 

also reflected on her extant knowledge and experiences to maintain a high level of 

criticality and to utilise the concept of theoretical sensitivity throughout. At the end 

of each coding cycle, the researcher undertook diagramming to understand the 

relationships appearing in order to construct her own understanding of the theory 

developing. An example of this can be seen below which shows the initial codes 

sorted into focussed codes where some initial codes had started to show 

interconnectivity between multiple focussed codes.  

 

  

Figure 7: Example of diagramming 
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This acted as an additional tool of reflection as it enabled the researcher to visually 

see where links were being made and enabled her to pose questions. Both of 

these methods allowed the researcher to use constant comparative analysis 

throughout.  

 

3.2.5 Grounded Theory for Framework Creation  

In looking at the current literature seeking to understand elements of ethics and 

responsibility within educational contexts of design-led innovation, the researcher 

saw a lack of research that explored the project-based practices of students. 

Where research did exist, it was either theoretical or pursued knowledge around 

teaching practices and efficiency of curriculum design.  Here, Findeli (2001) 

emphasised the need for the creation of a guiding set of values for a new 

perspective of design: 

 

 “In the new perspective, however, the purpose of design must be 

considered as a horizon, as a guiding set of values, and as an axiological 

landscape to which one always must refer when taking a decision or 

evaluating a proposition within the design project, and not as an ideal goal 

to be reached in the more or less near future” (Findeli, 2001, p.13) 

 

Combining this with Lawson & Dorst’s (2013) views on design expertise, the 

researcher felt that the creation of a framework would be the best approach to 

understand aspects of ethics and responsibility in design. Lawson & Dorst (2013) 

propose that designers create their own guiding principles, overarching interests 

and values acquired over time, in responding to the open-ended and poorly 

specified nature of design problems. The authors propose that these potentially 

start to form in the designer’s education and include limitless possibilities with 

some designers having principles based on form, technology or sustainability or 

even processes used to undertake projects for example through collaboration. 

They emphasise that projects are created using guiding principles and that 

projects, in turn, become a vehicle for further developing these. The authors 

believe that guiding principles are a form of collective experience built within teams 

which the researcher feels is indicative that guiding principles can be formed within 

the collaborative design projects used in many design programmes. Design 



 

57 
 

projects therefore became a criterion for case study selection which will be 

discussed in more detail below. In response to these insights, the researcher 

decided to produce a set of guided principles in the form of a framework as the 

outcome to this piece of work because it would allow aspects of Responsible 

Design-Led Innovation to be clearly mapped out and would provide flexibility for 

further adaptations and alternate uses in the future. Potential future uses could 

include its utilisation within organisations conducting Responsible Design-Led 

Innovation, use as a tool of reflection iteratively within projects or as an evaluation 

tool at the end of projects.   

 

An important point for consideration here is that the research topic is at a very 

early stage. Timonen, Foley & Conlon (2018) point out that grounded theory 

research does not require a complete theory as is often supposed, instead the 

most common output is greater clarity through theory that is relevant, integrated, 

open to revision and modifiable. This research therefore intended to create an 

initial conceptual framework for Responsible Design-Led Innovation with the 

encouragement for further research to be undertaken to improve it. Though 

constructivist grounded theory was the methodology used here, the research 

approach utilised within this was a collective case study which will now be 

discussed.  

  

3.3 Case Study Approach 

After exploring a wide range of qualitative research approaches appropriate for 

use within a constructivist paradigm, which recognises multiple realities (Creswell 

2008), the researcher decided to use a case study approach as this would allow 

for the generation of a conceptual framework showing current practices and 

principles of responsible innovation through in-depth exploration of educational 

cases.  

 

In first reviewing the literature around case studies, the researcher used Hyett, 

Kenny & Dickson-Swift (2014) as a reference. This research article provided 

critical review of the case study methodology used in a number of case studies 

which allowed the researcher to understand and discuss her methodological 

justification whilst also understanding and avoiding some common issues present 
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in case study research. These authors identified two strands of case study 

research. The first associated with Yin (2012) within more post-positivist studies 

and the second associated with Stake (1995) and Merriam (2009) which was 

applicable to constructivist epistemologies. In reviewing the research enquiry and 

its intentions, the researcher understood that the work did not align to Yin’s post-

positivist view because this embraces the view of objectivity which the researcher 

disagrees with in terms of the understanding of concepts and looks to make 

generalisations whilst also examining the case within its real world setting which 

this enquiry was unable to do. The constructivist case study methodology 

describes investigation and analysis of a single or collective case, intended to 

capture the complexity of the object of study in a particularistic, descriptive and 

heuristic way usually using multiple methods (Stake, 1995; Merriam, 2009). These 

authors promote the use of quantitative and qualitative methods within case study 

research whilst determining that qualitative case studies should make use of 

inductive reasoning and interpretation rather than concentrating on the deductive 

testing of hypotheses as Yin describes. Merriam’s view that reality is constructed 

inter-subjectively through socially- and experientially- developed meanings and 

understandings aligns best with the research at hand and provides justification for 

the involvement of multiple institutions. This constructivist strand promotes the use 

of source triangulation, and methods such as interviews and descriptive, content 

and thematic analysis in order to conduct such investigations which justifies the 

methods taken. Stake provides three types of case study here; intrinsic, 

instrumental and collective. The first, examines one case in its own right, for 

example asking a particular question about one person such as “What design 

practices does Student A use in order to undertake Responsible Innovation?”. An 

instrumental case study however examines a select few participants in order to 

observe a pattern of behaviour in order to refine a theory or advance 

understanding for example “What practices do students from Course A use to 

undertake Responsible Innovation?”. The last type of case study is a collective 

case study which makes use of several cases in order to provide more 

generalizable data from a larger population. Using the same example, the 

research question would ask “What practices do design-led students from multiple 

institutions use to undertake Responsible Innovation?”.  
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A collective, or multiple, case study design was chosen as this was best suited to 

the study which looked to capture the potentially diverse nature of practices and 

principles currently being used within different educational programmes which 

align to Responsible Innovation. This type of case study aligns with the 

constructivist nature of the study in trying to build an understanding of replicated 

patterns of practices and principles to provide a robust theoretical proposition 

rather than trying to compare these in the different institutions (Campbell, 1975; 

Gülseçen & Kubat, 2006). Because of this constructive nature, the case studies 

did not need to be directly comparable, for example using projects within the same 

size or sector of organisation, because the researcher was looking to build 

understanding of practices and principles used. Instead, the researcher felt that a 

diverse range of projects would produce an adaptable framework for a variety of 

purposes and projects. Here the individual data sets are combined for quintain 

analysis, whereby rather than focussing on separate data sets, the data from each 

case study are integrated and analysed as a whole and the results are presented 

as a collective case study (Mills, Durepos & Wiebe, 2010). 

 

Though this combination of approaches is not necessarily widely used within the 

existing literature, prominent grounded theory researchers, Melanie Birks, Karen 

Hoare and Jane Mills in Birks, Hoare & Mills (2019) stated that it is possible to use 

grounded theory methods to varying degrees in other frameworks and cited 

Harrison (2018) as a successful example where the two approaches were merged. 

They stress here the importance of correctly applying all of the essential grounded 

theory methods to result in the generation of a theory. One study that did go some 

way to utilising a similar grounded theory approach was Maher et al (2018) who 

provided two insights. Firstly, they provide justification that the methods in this 

study, interviews, documentation analysis and examination of existing theoretical 

accounts in the form of the literature, are applicable for use in combination with 

each other within a grounded theory approach. Secondly, they show that 

constructivist grounded theory is an appropriate methodology for investigating 

design practice as their grounded theory case study detailed a research project 

that aimed to explore the research process of designers and their understanding of 

and approach to research. Case study methodology and the specific case study 

design will now be explored in more detail.  
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In validating this approach in terms of the research topic, Cousin (2005) provides 

strong evidence of the applicability of case study methodology to educational and 

pedagogical research whilst Teegavarapu, Summers & Mocko (2008) agree that a 

case study approach is suitable for conducting design research despite there 

being no accepted systematic case study approach within the field. In response to 

this, Teegavarapu, Summers & Mocko (2008) provided their own research stages 

which have been used as a framework to help the reader to navigate the design of 

this investigation. The first of these, define and design, involves identifying and 

defining the research problem, building theory, selecting cases and defining the 

data collection protocol. The second research stage, prepare, collect and analyse 

involves preparing and conducting the case studies and collecting and analysing 

the individual research data. The final research stage, analyse and conclude 

involves drawing cross case conclusions, comparing results with existing theory, 

modifying the theory and writing up the research. The diagram below shows how 

the grounded theory approach is integrated into these stages within the study.  

 

 

Figure 8: Summary of research design 
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In looking at the different stages proposed by Tweed & Charmaz (2012) in relation 

to this study, within the theory building stage, the framework was also validated 

and used to review students’ practice. Within these stages, the researcher used a 

validation questionnaire to assess the validity of the proposed framework and 

undertook an extensive review to understand the implementation of the elements 

of the framework within the case studies in more depth. Now that the 

methodological frameworks and approaches have been set out, the specific 

methods used to achieve these will now be presented.  

 

 

CHAPTER 4: METHODS  

 

This chapter explores the research design utilised in this constructivist grounded 

theory study in responding to the research questions created within the initial 

stages of the study which are presented again below alongside summaries of the 

data methods used for reader clarity.  The chapter will detail the data collection 

and data analysis methods alongside the sampling strategies used which will be 

presented under the three research stages of Teegavarapu, Summers & Mocko 

(2008) described in Chapter 3. These will be documented in chronological order in 

order to ensure reader clarity. The researcher will then go on to explain the 

processes and analysis methods used in testing the framework which made up 

part of the second research stage and will conclude by detailing those for the 

validation questionnaires. The chapter concludes with a small section on the 

ethical considerations of the study alongside a critical evaluation of the 

methodological rigor achieved by the methodology. The research aim, questions 

and objectives will now be provided.  

 

4.1 Research Aim, Questions and Objectives  

The aim of this grounded research enquiry is to conduct a collective case study to 

develop understanding around project-based practices and principles that support 

Responsible Innovation in UK-based design-led innovation postgraduate 

programmes. As an outcome of this aim, the study proposes a framework 

illustrating how responsible design-led innovation is currently being undertaken in 
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multiple universities across the UK. In looking to satisfy this aim, research 

questions and objectives were formed. This thesis hopes to encourage other 

design students, academics, researchers and practitioners to understand how they 

are currently undertaking responsible design-led innovation in relation to existing 

design-led innovation programmes. The study has two questions which are:  

 

1. What practices and principles utilised within UK-based design-led 

innovation postgraduate programmes align with an understanding of 

Responsible Innovation? 

 

2. To what extent do current UK-based postgraduate design-led innovation 

programmes and their curriculums consider, value or undertake aspects of 

Responsible Design-Led Innovation? 

 

In attempting to answer these research questions, separate objectives were 

formed: 

 

1. To contribute to the literature by providing a clearer understanding of 

Responsible Innovation within the design field 

2. To understand the extent to which Responsible Design-Led Innovation is 

currently considered, valued and undertaken within four UK-based 

postgraduate design-led innovation programmes 

3. To create a framework showing the guiding principles and practices of 

Responsible Design-Led Innovation within four UK-based postgraduate 

design-led innovation programmes 

4. To identify similarities and differences between ethical and responsible 

practices and principles currently used within design practice and those in 

the existing literature 

5. To demonstrate how the framework could be implemented for 

undergraduate, postgraduate and industry audiences  

 

In exploring the constructivist grounded theory approach in more detail, in terms of 

the methods and processes involved, there are a lot of different considerations 

associated with constructivist grounded theory as well as a high level of freedom. 

The most common approach Charmaz (2006) defined to be intensive interviewing 
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but also noted the relevance of documentation analysis and ethnographic 

approaches. The emphasis here is on gathering rich data with thick description 

such as the methods mentioned above or participants’ written personal accounts.  

The researchers’ choices were based upon her desire to gain a variety of views 

from all of the actors within the different courses. In order to gain a holistic view of 

the practices and principles being used or expected to be used within 

programmes, the researcher therefore conducted document analysis of any 

available programme documents including programme and module specifications 

alongside interviews with students and lecturers. The table below provides the 

plan set out for achieving each of these objectives. 
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Table 2: Research objectives, methods, resources, outcomes and success criteria 

Objective Method Resources  Outcome Success Criteria 
To contribute to the literature by providing 
a clearer understanding of Responsible 
Innovation within the design field (RQ1) 

Initial Literature 
Review 

Journals, 
books and 
other 
academic 
sources   

Literature 
Review Chapter  

-Produce a robust definition of Responsible Design 
Led Innovation in the context of the research 
-To assess the current state of the RI literature and 
look for any gaps where knowledge does not 
currently exist 
To establish student’s views of RI as a topic and 
within their educational experience in order to look for 
gaps in knowledge  

Initial 
Questionnaire 

Student 
Participants, 
Google Forms   

Initial Data  

To create a framework showing the 
guiding principles and practices of 
Responsible Design-Led Innovation within 
four UK-based postgraduate design-led 
innovation programmes (RQ1) 

Interviews, 
Documentation  
Analysis  
 
 

Lecturers, 
students and 
documents 

Extended 
framework 
developed  

- The creation of a framework through engagement 
with educational programmes 
 
 

To understand the extent to which 
Responsible Design-Led Innovation is 
currently considered, valued and 
undertaken within four UK-based 
postgraduate design-led innovation 
programmes (RQ2) 

Review of 
Practice 
Validation 
Questionnaires 

Framework  
Interview 
Transcripts & 
Documents 
Google Forms  

Project-based 
practice and 
coding reviewed  
and results and 
framework 
validated 

-To understand the extent to which RI is being 
implemented in the project-based practice of the four 
institutions 
- To gain validation as to the different themes and 
codes of the framework and the extent to which they 
are considered within the courses 

To demonstrate how the framework could 
be implemented for undergraduate, 
postgraduate and industry audiences   

Interviews Canvases  
Participants   

Indicative 
Examples 
Canvas 
Development 

-To provide indicative examples of how the 
responsible design-led innovation canvas was utilised 
and developed by undergraduate, postgraduate and 
industry representatives  

-To identify practices and principles 
currently used in the design field which 
are relevant to elements of Responsible 
Innovation based on existing literature 
(RQ1) 
-To contribute to the literature by 
providing a clearer understanding of 
Responsible Innovation within the design 
field (RQ1) 

Literature 
Review  

Access to 
journals, 
books and 
other sources 
via the 
internet and 
library. 

Thesis 
Written Up 

- To understand the extent to which the framework 
relates to existing theory and practice 
- Thesis written up 
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Table 3: Research stages, methods, contributions and success criteria 

RESEARCH DESIGN 

Research 
Stage  

Data 
Collection 
Method 

Data 
Analysis 
Method 

Contribution Success 

Research 
Stage 1: 
Define 
and 
Design 

Initial 
Literature 
Review 

Meta-
Synthesis 

Research topic narrowed and Responsible 
Innovation defined using a design-led 
innovation lens. 

Creation of a robust definition of Responsible Design 
Led Innovation and understanding of its relationship 
between the literature and the research focus 

Initial 
Questionnaire 

Quantitative 
Analysis & 
Thematic 
Coding 

Research topic narrowed and Responsible 
Innovation defined using a design-led 
innovation lens. 

Identification of where the research should provide its 
original contribution to knowledge.  

Research 
Stage 2: 
Prepare, 
Collect & 
Analyse 

Documentation 
Analysis 

Thematic & 
Magnitude 
Coding 

Framework for Responsible Design-Led 
Innovation created using thematic coding and 
magnitude coding of the documents and 
transcripts of several sources from multiple 
cases. 
Understand relationships between codes of 
framework 

The creation of a reliable and accurate framework 
through engagement with educational programmes 
 

Interviews Thematic & 
Magnitude 
Coding 

Review of 
Practice 

Quantitative 
Analysis & 
Qualitative 
Analysis 

Analysis of most prominent themes occurring 
across the universities 

A good understanding of the practices and principles 
aligning with the most prominent codes  

Research 
Stage 3: 
Analyse 
and 
Conclude 

Validation 
Questionnaire 

Quantitative 
Analysis 

Seek validation from programme leaders, 
lecturers and postgraduate students in order to 
assess the generalisability, usefulness and 
accessibility of the framework. 

Validation received and suggestions for improvement 
suggested for future research.    

Indicative 
Examples 

Qualitative 
Analysis 

To demonstrate how the framework could be 
implemented as a canvas with undergraduate, 
postgraduate and industry audiences 

Indicative examples of framework implementation  
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The diagram below presents the research methods in a more condensed manner.   

 

 

Figure 9: Research stages and respective methods 

The three research stages will now be explored in more detail with the diagram 

below acting as a point of reference to ensure reader clarity. 

Thesis Write-Up

Indicative Examples  - Qualitative Analysis 

Canvas Usage by Undergraduate, Postgraduate and Industrial Participants

Framework Validation - Quantitative Analysis

Validation Questionnaire with Participants from Case Studies

RESEARCH STAGE 3: ANAYLSE AND CONCLUDE

Review of Practice - Qualitative Analysis

Qualitative Reflection on the Most Prominent Themes 

Review of Practice - Quantitative Analysis 

Evidence Ratings Relationships Coded

Framework Creation - Iterative Open Coding

Initial Coding Focussed Codes

Collectve Case Study: 4 Universities - Qualitative Data Collection

Lecturer Interviews Student Interviews

Collective Case Study: 4 Universities - Qualitative  Data Collecion

Documentation Analysis

RESEARCH STAGE 2: PREPARE, COLLECT AND ANALYSE

Research Questions & Research Design

Initial Questionnaire - Thematic Analysis & Quantitative Analysis

Design-Led Innovation Students

Literature Review - Qualitative Data Collection

Ethics & Responsibility Design-Led Innovation Design Eduation

RESEARCH STAGE 1: DEFINE & DESIGN
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4.2 Research Stage 1: Define & Design  

As briefly spoken about above in Chapter 3, Research Stage 1, consisted of two 

data collection methods which led to the creation of the research questions and 

the research design defined above. First, the literature review and second the 

initial questionnaire. Considerations regarding the use of the literature were 

important due to the conflicting views held within the grounded theory field. The 

theory around the use of literature reviews in grounded theory will therefore first be 

discussed with the understanding from this then being applied to the specific study 

and the initial questionnaire will then be detailed.    

 

4.2.1 Literature Review  

In other types of studies, a literature review would normally be used from the start 

of a project, to scope the literature and to define a research topic and would 

provide the researcher with a constant source of information throughout the study 

until its conclusion. Within grounded theory however, the treatment of the literature 

is a cause of conflict (Thornberg, 2012).  Traditional grounded theory emphasises 

that the use of existing literature prior to data collection creates biases through 

pre-conceived concepts hindering the theory development process (Glaser, 1978). 

On the other hand, the more modern versions of grounded theory believe that it is 

unlikely that researchers will approach a topic without being exposed to the 

literature or without having previous experience with the topic area (Charmaz, 

2006). Where Glaser (1978) states that it is necessary to use any existing 

literature after data collection and analysis, Charmaz takes on a more flexible and 

pragmatic view that the researcher should determine the timeline of literature 

reviews based upon the approach which would best suit the specific research 

enquiry. The argument frequently used within academic grounded theory studies is 

that a review of the existing literature is necessary to allow the researcher to make 

an original contribution to knowledge which is normally a requirement to writing a 

thesis or a dissertation. The researcher agrees with this use of extant literature, in 

scoping the field for gaps in the knowledge in order to be able to provide an 

original contribution as does Thornberg (2012). Alemu et al (2017) reflects that 

reviewing the existing literature enables the researcher to highlight the conceptual 

background whilst also helping to situate the developed theory within existing 
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literature areas in the discussion chapter. Charmaz (2006) goes on to 

acknowledge that existing literature can be used to refine, extend or revise existing 

theories as long as the literature is undertaken critically with reflection on 

theoretical sensitivity, which was spoken about above. In accordance with this, the 

researcher took time at the start of the enquiry to scope the field using a literature 

review, in order to try and provide an original yet valuable contribution within this 

research. This focussed upon existing knowledge of the aspects of responsibility 

and ethics relevant to the design field and the design education domain. This 

review of the related literature was therefore considered important for scoping the 

research area and defining the research questions in the first instance.  

 

4.2.2 Initial Questionnaire  

In taking on the reflective stance required by the grounded theory approach, the 

researcher set out to test the findings of Fry (2009), Leerberg, Riisberg & Boutrop 

(2010) and Sonneveld (2016) regarding the underdeveloped and fragmented state 

of ethics within design education. In exploring this from quite a broad perspective, 

a questionnaire, shown in Appendix 3, was designed to gather the perspectives of 

recent and current design-led innovation students. The questionnaire was made 

up of three open ended questions which explored students’ perspectives of the 

definition of responsible innovation, relevant methods and the ways they felt 

designers should be responsible. The fourth question used a multiple-choice 

design to allow students to identify aspects of their educational experience they 

felt were missing. These topics were based upon the main topics coming from the 

initial literature review around ethics and responsibility in design. 

 

4.2.2.1 Sample Selection  

The use of purposive sampling is recommended for use in constructivist grounded 

theory in order to ensure that researchers intentionally utilise participants and data 

sources that are best suited to answer the research questions (Tie, Birks & 

Francis, 2019). Because design-led innovation was predicted by Wrigley & 

Buccolo (2011) to be the future of design education, the researcher set out to 

identify courses whose programmes reflected this in the hope of finding best 

practice. The sample selection criteria were therefore created using insights from 
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the initial literature review surrounding the characteristics of design-led innovation 

programmes, as provided in the table below: 

 

 Case Study Selection Criteria 

1 Design-Led Innovation Approach Towards Preferable Futures 

2 Collaborative Team-Working 

3 Live Project Work 

4 Reflective Practice  
 

Table 4: Sample selection criteria 

Because undergraduate courses were found to be producing students with a skills 

gap (Hall & Velez-Colby, 2011), the researcher deemed that it would be more 

appropriate to select students with a higher degree of design experience as she 

was looking to observe examples of best project-based practice. Postgraduate 

courses also provided a better fit in terms of the work of Martins & Martins (2002) 

and Martins & Terblache (2003) as undergraduate courses were found to be more 

structured, less flexible, less self-directed and have a higher sense of hierarchy 

which were seen as less conducive of design thinking. This was evidenced by The 

Quality Assurance Agency for Higher Education (2014) which states that 

postgraduate students “demonstrate self-direction and originality in tackling and 

solving problems, and act autonomously in planning and implementing tasks at a 

professional or equivalent level”. This element of self-direction was not evident 

within the undergraduate descriptors which appears to be due to the different 

levels of intellectual demand, complexity, depth of learning and learner autonomy 

associated with particular levels of learning and achievement (The Quality 

Assurance Agency for Higher Education, 2014). 

 

Courses were initially identified based upon an internet search, using the search 

terms “Design-Led Innovation Masters UK” and “Responsible Innovation Masters 

UK” which the researcher conducted in order to find relevant postgraduate courses 

in the UK. The first three pages of search results were scanned and the 

researcher followed the links to assess the eligibility of each course using the 

insights gained from the literature review as described above. Universities were 

only selected to be contacted if they used the .ac.uk domain name. This selection 

criterion was used because of the strict eligibility rules put in place by Janet/Jisc, 

the UK's education and research network, that restricts the domain usage to only 
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allow organisations whose ‘core mission is tertiary education and/or public 

research bodies’ who provide a ‘high quality of provision’. This choice ensured that 

the researcher selected courses from universities which were recognised for the 

quality of their educational provision. The university websites were then reviewed 

in order to gain a sense of whether the programme fit the selection criteria.  

 

Out of 17 different programmes found, only one programme, Multidisciplinary 

Innovation at Northumbria University, used the term responsible innovation. The 

researcher therefore decided to use this programme as she felt that this would 

provide expert sampling. One limitation here is the sample size with only the 

students of one programme being selected. This was justified because the 

researcher wanted to capture the opinions of students who were familiar with the 

concept of responsible innovation and the researcher could not get a sense of the 

expertise of students from other institutions from reviewing the websites. In order 

to deal with this however the researcher used the current and multiple previous 

cohorts to gain a larger sample size. 85 current and former Multidisciplinary 

Innovation students were asked to complete the questionnaire using an online 

survey tool. Out of the 85 students contacted directly via email and social media 

using class lists, there was a 41.2% response rate, with respondents coming from 

three different cohorts and having studied 25 different courses, covering 12 

different cities in 7 countries within their undergraduate studies. This sample 

therefore allowed the researcher the opportunity to understand the course using a 

large variety of perspectives.   

 

4.2.2.2 Initial Questionnaire Data Analysis  

The initial questionnaire was conducted using an online survey tool and included 

three open-ended questions around responsible innovation, its processes and the 

role of the designer. The open-ended questions were analysed using thematic 

coding, an example of which is shown in Appendix 4, a process which is described 

in more detail in the following sections. The fourth question asked students to 

identify, from a list, educational topics that they felt were missing from their 

educational experience and therefore used quantitative analysis.  
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4.2.2.3 Initial Questionnaire Findings  

In analysing this initial questionnaire data, three key findings were found which 

further informed the research direction. Firstly, the dimensions presented in 

Stilgoe, Owen & MacNaghten’s (2013) framework of Responsible Innovation 

strongly emerged from the students’ definitions of responsible innovation 

suggesting the dimensions hold a high level of viability and applicability within the 

design-led innovation field. Secondly, findings suggested design-specific methods 

that students felt could be used to undertake responsible innovation. In reflecting 

back on Stilgoe Owen & MacNaghten’s work, the descriptions of practices and 

principles given under the dimensions of RI in the existing framework did not fully 

cover those which emerged from the students’ data. This provided further 

justification for a specific research enquiry designed to understand these in more 

detail. Finally, that several topics of design education, which were found to be 

relevant to responsible design-led innovation within the literature, were perceived 

by the students as missing or requiring more attention within their educational 

experiences.  

 

Additional insights were also gained from two of the participants which provided 

further justification for embedding ethics within design education. One student who 

provided their own response, felt that their education missed content on 

maintaining healthy, ethical and transparent supply chains and went on to explain 

that this had prevented them from starting their own business. This provides an 

additional argument to encourage programme leaders to consider their 

responsibility as education providers, as suggested by Tatum (2004), and the 

impacts that this can have on students if they are not provided with a holistic 

curriculum which satisfies their needs and desires. Another student here explained 

that even though they felt that impacts and consequences, megatrends and 

sustainability were missing from their education, they had sought this information 

elsewhere and so had still considered these in their education. This seems to 

suggest that the student had realised the importance of these aspects enough to 

seek out the information themselves and to then apply the aspects to their 

practice. This reflects Sonneveld’s (2016) conclusion that ethics is not yet fully 

integrated within design education which means that it is up to the students to 

address ethical concerns within their own projects or not.  
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As discussed above, because this data was taken from only one educational 

programme, the sample size could have been quite small. In minimising this 

limitation, the researcher used recent students as well as current students to 

provide a larger sample. Another limitation could be presented in the design of the 

last question about topics missing from the participants’ education. It was difficult 

to design as the researcher felt an open question would have put limitless 

boundaries on the responses which would have made it more difficult for the 

students to think about the potential topics missing. This could have resulted in 

students’ failing to think of ethical topics as design topics, following Sonneveld’s 

(2016) findings regarding the current lack of integration of ethics within design. On 

the other hand, in providing students with a select number of options, it may have 

created a bias whereby they felt that they should pick a response. The researcher 

tried to limit the likelihood of bias by providing the option for participants to input 

their own answers whilst also giving them an option to state that they were 

satisfied with their education. On reflection it may have been more beneficial to 

use a Likert Scale to avoid any biases created by the question.  

 

The overall finding here was therefore that participants realised the importance of 

RI values but had not been taught many aspects concerned with its 

implementation. This conclusion validated the literature findings and prompted the 

researcher’s decision to continue to focus the study within an educational context. 

Because of the lacking of educational knowledge around ethics and responsibility, 

and in response to Findeli (2001), the researcher felt that the creation of a 

framework of guiding principles would be an appropriate research response. 

Research Stage 2 which dealt with the creation of this framework will now be 

discussed. 

 

4.3 Research Stage 2: Prepare, Collect and Analyse  

This research stage looked to create the RDI framework, containing guiding 

principles for considering Responsible Design-Led Innovation. Constructivist 

grounded theory was found to be the most appropriate research approach for this 

and so the researcher reviewed the methodological literature to understand 

appropriate methods for this approach. Tweed & Charmaz (2012) determined that 

typically textual material has been the primary form of data in constructivist 
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grounded theory studies including interview transcripts, written documents and 

diaries. After careful consideration, the researcher decided to use interviews and 

documentation analysis.    

 

4.3.1 Case Study Selection  

At the start of the research, the researcher came to the conclusion that an 

enhanced understanding of responsibility from a design-led innovation perspective 

was required within design education. The initial questionnaires provided further 

justification finding that recent students realised the importance of RI values but 

felt their educational experiences had failed to provide them with knowledge 

around some of the critical aspects associated with ethics. The researcher 

therefore decided to conduct a study that examined design institutions’ practices 

and principles to develop further understanding of best practices. The researcher 

felt that educational contexts would be more accessible in terms of participants 

and documents over industrial organisations who are often bound by non-

disclosure agreements. 

 

As with the sample selection for the initial questionnaire, the researcher 

established that design-led innovation programmes were the most suitable to use 

in order to gain further data around ethical and responsible elements of design. 

The researcher therefore used the same sampling strategy set out above to gain 

further data. The list of universities, produced from the initial search that satisfied 

these criteria, was used to find the contact details of programme leaders who were 

then sent out a ‘Request for Participation’, shown in Appendix 5. These were 

asked to reply if they felt that their educational programmes fitted the selection 

criteria. Overall, 27 programme leaders from 17 universities were contacted, 13 

replied and 10 of which passed on the request for participation to their lecturers 

and students. Out of these universities, the researcher was able to gain access to 

at least two lecturers and at least four students from four of the courses. The 

researcher felt that this would be a manageable sample size because this would 

allow an in-depth investigation without the researcher being overwhelmed by the 

volume of data. The summaries of the four universities are provided below:   
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Case 
Study Site 

Location Documentation Population Sample 
Used 

University 
1 

North East 
England 

1 Programme Specification  
3 Module Specifications 
9 learning outcomes 

9 Lecturers 
12 Students 

2 Lecturers 
4 Students 

University 
2 

Western 
Lowlands 
Scotland 

1 Programme Specification 
7 Module Specifications 
6 learning outcomes 

13 Lecturers 
37 Students 

University 
3 

East Midlands 
England 

1 Programme Specification 
10 Module Specifications 
20 learning outcomes 

11 Lecturers 
24 Students 

University 
4 

London 
England 

1 Programme Specification 
5 Module Specifications 
9 learning outcomes 

8 Lecturers  
12 Students 

 

Table 5: Case study summary 

An opportunity for theoretical sampling arose towards the end of the research 

whereby the researcher felt that additional investigation involving students with 

expertise in more specific design practices would have enabled the framework to 

be further explored however time was limited. This therefore presents a limitation 

which is quite frequently seen in doctoral grounded theory studies (Joseph, Keller 

& Ainsworth, 2016).  

 

4.3.2 Triangulation  

In conducting the case studies, two types of triangulation were used. Firstly, data 

source triangulation (Patton, 2002) and secondly, methodological triangulation in a 

within-method form (Casey & Murphy, 2009). From a data source triangulation 

point of view, Mills, Durepos & Wiebe (2010) state that looking at different types of 

data within a single organisation allows more complete understanding of a 

concept. The researcher set out to analyse the perspectives of the programme 

documents, lecturers and students whilst also using data triangulation across four 

case study sites which provided two benefits. Firstly, it allowed the researcher to 

gain a robust understanding of RDI practices and principles being used in design-

led innovation programmes from multiple perspectives. Secondly, it provides a 

higher degree of confidence in the research data as opposed to using a single 

data source leading to a relatively high degree of validity (Thurmond, 2001). In 

terms of within-method triangulation, two methods were used simultaneously and 

informed the creation of the framework as the research progressed. These were 
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documentation analysis and participant interviews which were both analysed using 

thematic analysis, more specifically open and focussed coding. The programme 

documentation, included programme specifications and module specifications, 

whilst interviews were conducted with both lecturers and students associated with 

the courses in order to gain a robust understanding from several perspectives. 

Heale & Forbes (2013) state that one limitation of triangulation can occur in 

assuming that sources are comparable. In this case however, the researcher 

believes that because each data source gives an additional layer of description to 

the case study, in understanding the presence of the different aspects of RDI and 

the links made between these, triangulation benefits the study. Another limitation 

is that the data analysis stages were time-consuming because of the large amount 

of data gathered which the researcher was able to partially minimise in adapting 

the data analysis process to be more selective towards the end of the study 

whereby only the most prominent code was reviewed in an in-depth manner.  

 

4.3.3 Documentation Analysis  

Document analysis is a systematic procedure for reviewing and evaluating printed 

and electronic documents in order to elicit meaning, gain understanding, and 

develop empirical knowledge (Corbin & Strauss, 2008). Analytical procedures 

within documentation analysis include finding, selecting, appraising (making sense 

of), and synthesising data into themes and categories through thematic or content 

analysis (Labuschagne, 2003). The documents used within this study included 

programme and module specifications from design-led innovation courses which 

were selected using the sample selection criteria discussed above.  

 

In undertaking the documentation analysis across the four institutions within the 

collective case study, the researcher analysed each set of documents as soon as 

possible starting with the documents from University 1 and used constant 

comparative analysis as each set of documents were coded and analysed.  
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Figure 10: Documentation analysis outline 

The researcher used memos to reflect on the key learning points and questions 

arising from each data set before moving onto the next.   

 

In undertaking the initial coding stage, thematic analysis was undertaken and the 

codes that emerged were synthesised with those appearing in the initial 

questionnaires in order to design the interview questions. Appendix 6 provides a 

table showing the excerpts from the initial questionnaires and the documents 

which were used as insights to form each of the interview questions. These 

processes will be described further below. 

 

4.3.4 Intensive Interviews  

Due to the nature of the enquiry, where the researcher was looking to understand 

practices and principles used within project-based practices across several 

institutions, the researcher chose to use intensive interviewing. This is a method 

that allows those wanting to understand a topic to do so using participants who 

have the relevant experience to ‘shine a light on it’ (Charmaz, 2004). Charmaz 

(2004) stated that this approach was congruent with constructivist grounded theory 

whilst Lofland & Lofland (1995) proposed it as an appropriate method for 

interpretive enquiry. Because the researcher wanted to understand students’ 

practice, the experts most suited to the study were students undertaking project-

based practice, and lecturers supporting them. The in-depth interviews explored 

the participants’ interpretation of ethics and responsibility within design-led 

innovation projects associated with the course that they were studying or that they 

taught on. The researcher used semi-structured interviews containing open-ended 

questions. In designing well thought out questions, the researcher referred to the 

work of McNamara (2009) who suggested that wording should be open-ended, 

clear and as neutral as possible, with questions asked one at a time. The 

researcher carefully designed questions to allow the participants to explore the 
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different themes and to discuss these in terms of their practice-based projects 

whilst also allowing the researcher the opportunity to direct the conversation and 

to ensure that the participant remained on topic. The interview questions can be 

found in Appendix 7.  

 

The participants were asked a series of different questions in order to draw out the 

participants’ perspective of definitions, processes, practices, views, beliefs and 

values (Charmaz, 2014). The first section acted as a means to gain participants’ 

general opinions of the course whilst acting as a buffering stage to allow the 

participants to feel comfortable talking to the researcher. The next set of questions 

asked the student participants to speak about their most recent project in order to 

elicit data on the practices and principles which they had utilised. These questions 

were rather broad in asking about the brief, how they felt they had created value 

and the practices used. The lecturers weren’t asked these questions as the 

researcher felt that they may not have enough knowledge of projects to be able to 

answer these in detail. Instead, the lecturers were each asked two sets of 

questions about the dimensions of responsible innovation, with the four 

dimensions split between the lecturers. The students were also asked about one 

set of these questions each. These questions were split up between the 

participants in order to reduce the lengths of interviews. The researcher felt 

lengthy interviews could discourage participants from participating due to the large 

time commitment whilst potentially affecting the quality of responses as the 

participants started to tire towards the end of the interviews. An important aspect 

that must be emphasised is that the interviews were designed using the data 

gained from the initial questionnaires and the documentation analysis and not from 

the extant literature. The insights gathered from these two sources enabled the 

researcher to realise early on that the dimensions of responsible innovation were 

emerging from the data though she remained critical about this to ensure that did 

not create bias within the data collection and analysis stages. The final section 

asked participants to define responsible innovation and then reflect on the 

responsible innovation aspects of their course in relation to the researcher’s own 

definition. The questions became more and more focussed on responsibility as the 

interviews progressed as to not influence the participants to answer in a specific 

way which could have led to responder bias.  

 



 

78 
 

A pilot interview was intentionally not used here as this was not compatible with 

the constructive nature of the research methodology. Charmaz (2018) identified 

that undertaking pilot interviews could cause the interviewer to be influenced by 

emerging concepts. In implementing the interview, video calling was used, due to 

the researcher’s mobility issues, being in a wheelchair, at the time of data 

collection. In trying to understand the limitations and benefits of this over face-to-

face interviewing, the researcher referred to the work of Iacono, Symonds & Brown 

(2016) who concluded that despite video calling reducing the social contact and 

connection, and having the potential for technical issues, video interviews tended 

to last longer and the data gathering ability was comparable to face-to-face 

interviews. In responding to the potential for a decrease in social connection, the 

interviewer took the time to introduce herself and find out a little bit about each 

participant before the interviews began. The use of online interviewing also 

provided an additional benefit in that case selection was not then limited by 

geography which allowed for more participation requests to be sent out. The 

interview analysis techniques will now be discussed.  

 

4.3.5 Interview Analysis  

In order to analyse the data gathered from the interviews, each interview was 

transcribed using denaturalised transcription (Bucholtz, 2000). This removed 

idiosyncratic elements of speech such as stutters, pauses and involuntary 

vocalisations whilst also correcting any grammatical mistakes for example those 

made by a participant who is undertaking the interview in a second language. The 

important aspects of the interviews were the practices and principles being 

described and therefore informational content was favoured over the emotional 

content of the interviews. From this sense, corrections and omissions should not 

affect the findings (Oliver, Serovich & Mason, 2005). The coding processes, which 

were the same as those used in the documentation analysis will now be explained.        

 

4.3.6 Coding  

The coding procedures for the study were lengthy and rather complex though they 

broadly followed the two steps set out by Charmaz (2006) as shown using Kenny 

& Fourie’s (2015) diagram of constructivist grounded theory coding.  
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Figure 11: Coding outline 

Coding procedures followed the flexible guidelines set out by Charmaz (2006) 

whose approach used more interpretation, intuition and was more impressionistic 

than those associated with the other forms of grounded theory. In describing the 

use of interview analysis as an approach, Hallberg (2006) describes that research 

rarely culminates output of a prognostic theory but rather a theory that shows the 

researchers’ interpretation of categories, conditions, conceptual relationships and 

consequences within the social context. In reflecting on this, this is appropriate for 

use here as the researcher sought to produce a framework of categories, guiding 

principles and guidelines for implementing ethical principles into practice.    

 

Open coding of the documents and the interviews was undertaken in an inductive 

manner to determine the initial codes whereby important phrases were labelled 

using process codes and values codes to allow the researcher to start to look for 

patterns within the data. Process codes, are gerunds or -ing words, which reflect 

actions and values codes, reflect values, attitudes and beliefs (Saldana, 2016). 

This was undertaken to determine observable and conceptual practices, actions, 

beliefs, values or perspectives in the data and constituted the more superficial 

form of the initial codes, examples of which can be seen in Appendix 8 whilst 

retaining as much closeness to the data as possible. Starting with more superficial 

codes in the initial rounds the researcher was able to use an iterative approach to 

continually recode any new data emerging as more of an understanding was 

gained where it might have previously been missed. As the coding cycles 

progressed, the researcher was able to identify patterns, similarities and 

differences in between the codes which enabled their further development and 

refinement. Because there were seven sets of data across four universities this 

was an extremely time-consuming activity and so memoing and diagramming were 

important to aid in the constant comparison of codes. In coming to the end of the 
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initial coding process, the researcher was able to synthesise the initial codes to 

form a set of initial guiding principles based on the practices and principles that 

participants were advocating. An example of this is shown below in the chain of 

evidence from the initial guiding principle which is now identified as Anticipation 

2b, though at the time this label wasn’t decided upon as the focussed codes hadn’t 

yet been created.  

 

Initial Guiding 
Principle 
Created 

Superficial 
Initial 
Codes 

Extracts 

Identifying 
imminent 
change 
through trends 
analysis and 
horizon 
scanning   

Understanding 
horizons 
Predicted 
Change 
Identifying 
Emerging 
Trends 
  

in the aspects of innovation horizons, local, national and 
global policies, and knowledge and transformation 
economies; predicted all the ways that women were 
likely to change their career paths; would need older 
people and women to remain in the workforce to 
support the ageing population; looking into 10 or 15 
years’ time using trends; we identified trends analysis; 
to understand emerging trends; analysed trends in 
physical activity; trends that are already happening that 
really tell us that something is changing 

Table 6: Example of chain of evidence of coding 

Once the initial guiding principles had been developed, the researcher looked to 

formulate these into focussed codes. In responding to Charmaz’s (2006) view, she 

proposed that in focussed coding researchers take on more directed, selective and 

conceptual levels of coding in comparing data with data and then data with codes. 

She explained that after establishing strong analytic directions using initial coding, 

focussed coding synthesises the most significant or frequent codes in order to 

develop codes which explain larger segments of data. The researcher used 

memoing and diagramming here in order to categorise the initial codes into a set 

of focussed codes that seemed to reflect the participants’ views and practices.   
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In undertaking this process, the researcher came to a realisation which she felt 

could provide further opportunity to explore the data which is described in an 

excerpt from her methodological memo below: 

 

In aiming to understand the practices and principles further, the researcher 

decided to use further coding to undertake a review of practice. The aim of this 

further investigation was to establish a more extensive understanding of the most 

prominent initial codes used across the programmes. This further investigation 

was justified by Charmaz (2006) who pointed out that in engaging in focussed 

coding researchers will select the most useful initial codes and test them against 

extensive data. The researcher took on a more deductive approach in doing this 

through a review of project based-practice which will now be described and acted 

as the main means of understanding the interrelationships existing between 

codes.   

 

4.4 Review of Project-Based Practice  

In conducting a more in-depth review of the methodological literature, the 

researcher determined that magnitude coding would enable her to further examine 

the extent to which each of the initial codes were cited across the case study sites 

dependent on the participants’ level of evidence. This responds to the idea that 

“information from codes [can] be used in the quantitative follow-up or for specific, 

significant statements or quotes from participants” (Creswell & Plano Clark, 2007, 

p.145). Saldana (2016) describes how magnitude coding can be used to 

In reflecting on the initial coding undertaken so far, where the documentation provided practices 
and principles that students will, or at least, should undertake, participants in the interviews 
have spoken about practices and principles in a variety of ways. Some evidence has been 
given in a very detailed manner where students or their lecturers speak about using specific 
practices or principles within specific projects, others are less specific and just mention that they 
have used practices without going into more detail to back up their justification or intentions in 
doing so. In exploring this further, it seems that the participants also refer to practices and 
principles that they know to be important but that they don’t used whilst some participants state 
they haven’t used practices. Interestingly other participants provide seemingly contradictory 
statements when speaking about particular codes. This would be an interesting opportunity for 
further exploration within data processes. An additional point being made here is that upon 
reviewing some of the transcripts from the view of the focussed codes, there seems to be 
obvious relationships standing out. An additional exploration of the data could provide an 
additional chance to explore these in more detail.  
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“quantitize” qualitative data for statistical analysis by assigning numerical codes to 

represent values of a scale in order to supplement analysis though he recognises 

that methodological purists may object to this.  

 

In order to do this, once the focussed codes had been developed, the researcher 

returned to the data and deductively recoded the data using the initial codes which 

she felt aligned well under the focussed codes as more specific guidelines.  As a 

result, she was able to produce categorised transcriptions which sorted the 

excerpts from each university under the principles. Excerpts from the University 1 

Students’ Categorised Transcriptions are presented as an example of this in 

Appendix 9. These summaries could then be utilised to provide two measures. 

The first analysis process used here was magnitude coding based on ‘evidence 

levels’. The second analysis method used in the review of project-based practice 

within a second iterative cycle of coding looked to explore the relationships 

occurring between the focussed codes. Both of these processes will now be 

explained. 

 

4.4.1 Evidence Levels Data Analysis Process  

The researcher used magnitude coding to assign ‘evidence levels’ from 0, for 

excerpts where sources gave evidence that the code was not present to 3, where 

detailed and specific evidence of a code’s presence was given. These evidence 

levels are shown in the table below alongside examples.  

 

Level Description Example 

O – Not 
Present 

Practice, method or principle specified as 
not being used and no evidence provided 
to suggest it is important or evidence 
provided to contradict this 

We didn’t use stakeholder mapping 
and only concentrated on the target 
market set out by the brief as other 
stakeholders weren’t important 

1 -Aware 
Practice, method or principle specified as 
not being used but evidence provided to 
suggest it is important 

We should have used stakeholder 
mapping but we didn’t 

2 – Non-
Specific 

Practice, method or principle specified as 
being used but no detailed example given 

We used stakeholder mapping 

3 – 
Specific 

Practice, method or principle specified as 
being used and a detailed example of use 
given  
 

In the future of paper project, we 
used stakeholder mapping in order to 
identify the different people that we 
needed to try and engage with and 
then got in contact with as many 
people as we could from that 

 

Table 7: Description and examples of evidence levels 
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An example of this is given from University 1 Student 3’s excerpts:  

 

Identifying and working to satisfy client aspirations (f) - The third one I 

can think of is we were working with a local charity that were working with 

SEND students, as in special educational needs and disabled children in 

finding employment (3) 

 

This particular project required us to look at the environmental and 

economic impact of renovating this area and turning it into some sort of 

heritage site (3) 

 

You're working with a group of people and it is very client-oriented (2) 

 

In reviewing this extract, readers can see that it is possible for a participant to give 

multiple different examples that an initial code exists within their course and that 

these examples can present a range of different evidence levels. This participant 

gives two specific examples, scoring two evidence level 3’s, of the initial code from 

their SEND project and their heritage site project whilst also giving a non-specific 

example which scores an evidence level 2. Where the researcher could see that 

the participant spoke about a specific instance twice, this was only recorded once 

in an attempt to reduce the likelihood of scores being unduly inflated. This data 

was placed into excel spreadsheets for each source which were then combined to 

produce totals for each university, totals for the documents, lecturers and students 

and an overall total. Despite Saldana (2016) encouraging the use of magnitude 

coding within qualitative data he didn’t provide any means of analysing this. The 

most appropriate method that the researcher could find was to calculate a 

weighted average for each initial code.  Weighted averages are usually used 

within the analysis of Likert scale data by assigning a numerical scale to each of 

the increments and then multiplying these by the number of sources citing them. 

The typical practice for doing this is to assign numerical weights to the increments 

in consecutive order starting at one (Pimentel, 2019). Because the researcher had 

a category whereby the code was stated not to be present, the weights were 

initially coded in consecutive increments starting at zero. Upon starting to analyse 

the data however, she found issues with this. In looking at the example below, 

which uses two hypothetical codes, this would have ranked Initial Code 2, which 



 

84 
 

showed one instance of a general example and one instance showing that the 

principle wasn’t used, higher than Initial Code 1 with one general example which 

therefore didn’t provide a representative ranking system.   

 

 Not 
Present 

Aware General 
Example 

Specific 
Example  

Weighted 
Average 

Initial Code 1 0 0 1 0 3 

Initial Code 2 1 0 1 0 4 

Table 8: Example of weighted average 

In order to reduce the bias created by this, the researcher therefore reassigned the 

“Not Present” increment as a -2. In this way, the positive and negative examples 

cancel themselves out. In algebraic terms, where the number of threes cited for an 

initial code was A, the number of twos was B, the number of ones was C and the 

number of zeros was D, the calculation used was 3A+2B+1C-2D. Though there is 

still likely to be some bias in this calculation the researcher tested this and felt it 

better reflected the most prominent themes from each site. The researcher 

presents a novel approach to dealing with this data which may have still created 

bias and is therefore a potential limitation to the study. In responding to this, she 

felt that further validation of the framework was required and so designed the 

validation questionnaire. 

 

4.4.2 Relationship Data Analysis Process  

In reviewing the categorised transcriptions, the researcher was able to undertake 

an audit to identify the relationships occurring between codes in participants’ 

specific excerpts by understanding the different codes assigned to the same 

excerpt. The relationships cited by each participant were recorded into an excel 

spreadsheet which again enabled totals per university, totals for source type and 

totals overall to be produced. This enabled the researcher to understand how 

many of the participants had cited each relationship. Relationship maps were also 

produced to allow a visual representation of the relationships per university and 

overall, for ease of analysis. Again, this only produced a sense of the likelihood 

that the relationship was present based upon the data collected and couldn’t 

determine the extent to which the relationship existed. The validation 
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questionnaires provided an opportunity to gain data based on this however this 

provides an opportunity for future enquiry.  

 

4.5 Research Stage 3: Analyse and Conclude  

Once the reoccurring themes had been understood and the framework was 

created, the researcher sought to validate her findings and so undertook a 

validation questionnaire. Further analysis was then undertaken using the results 

collated from the different analysis processes which had provided insights as to 

the most prevalent codes cited by participants and the documents. This was done 

in order to further understand participants’ views of Responsible Innovation as well 

as to understand strengths, weaknesses and possible areas of improvement 

associated with project-based practice. In terms of the project-based practice 

element of this research, the researcher used tables to categorise and sort the 

excerpts into stakeholder groups, methods and motivations. The findings of which 

will be discussed in the next chapter, Chapter 5. 

 

4.5.1 Validation Questionnaire  

Once the interviews had been analysed and the initial and the focussed codes had 

emerged, the researcher sought to gain evidence to validate their presence within 

the design institutions. The importance of this stage was to ensure that the 

research output presented a sound and valuable contribution to knowledge within 

the design education domain. In doing this, the questionnaire sought to validate 

two things, firstly the presence of a number of initial codes, which represented the 

more specific aspects of the guiding principles and second to validate the 

occurrence of the interrelationships that had started to emerge from the data. 

When designing the validation questionnaire, the researcher considered bias and 

realised that positive framing could affect the responses however because the 

researcher was attempting to validate the presence of codes or the relationships 

between codes, negative framing would have made the questions sound unnatural 

and confusing especially when the relationship questions were already rather 

lengthy. Instead, a numerical scale was used in combination with carefully 

selected language to try and reduce the likelihood of encouraging participants 
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towards selecting a positive answer. Rather than asking students whether or not a 

code was present, the question asked the extent to which it was present and used 

a numerical scale containing 0 in an attempt to make them comfortable and open 

to the idea that a lower rating was an acceptable response. In order to gather as 

wide a range of results as possible, the researcher used random sampling in order 

to produce four different questionnaires which were assigned randomly to the 

different institutions. An example of one of the validation questionnaires is 

provided within Appendix 10.  

 

4.5.1.1 Validation Questionnaire Analysis  

In order to test the validity of the initial and focussed codes which had emerged 

from the documentation and interview analysis, a validation questionnaire was 

designed to assess both the reported strengths of the initial codes and the 

strength of interrelationships between the focussed codes. Participant selection 

here was based on the original sampling strategy involving the four universities 

because the researcher wanted to go back and confirm her understanding of the 

participants’ perspectives in order to ensure her subjectivity within the data 

analysis process had not reduced the validity of her findings. 

 

In one half of the questionnaire, the participants were asked the extent to which 

certain initial codes were present within their respective courses. Because 217 

initial codes existed, different codes were selected for each university using a 

random number generator to provide an unbiased selection whilst ensuring a wide 

spread of the data. The researcher wanted to cover as many different initial codes 

within the questionnaire as possible so that as many codes as possible were able 

to be assessed for validity and because the universities weren’t being compared 

this allowed the researcher to ask participants to rate a wider range of codes. Data 

analysis was then undertaken by comparing students’ and lecturers’ quantitative 

data back to the interview findings. It is important to emphasise here that the 

interviews only sought to assess the presence of initial codes based upon 

evidence given within the interview questions whereas the validation 

questionnaires asked the participants to provide a numerical value to show the 

extent to which initial codes were consciously considered across the entire course. 

The numerical scaled responses started at 0, not present at all, and progressed to 
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10, highly embedded throughout the course. This then allowed the researcher to 

calculate an average score across the participants responding.  

 

The second part of the questionnaire asked participants to rank the strength of 

interrelationships between specific codes. Again, a random number generator was 

used to select these due to the volume of relationships that existed between the 

23 focussed codes. A numerical scale was also used here to allow the participants 

to select the extent to which they felt the interrelationship existed on the course. 

The researcher then analysed these results against the number of participants 

citing these to assess the extent to which the relationships cited within the 

interviews were reported in the questionnaire. 

 

Because of the inductive nature of the research, the combination of findings from 

the previous data analysis processes allowed the researcher to identify three of 

the most prominent themes appearing across the measurements which provided 

the researcher with an opportunity to undertake more in-depth qualitative analysis.  

 

4.5.2 Indicative Examples    

Once the framework had been created, the researcher sought to understand how 

the framework could be implemented for a range of different audiences in order to 

demonstrate the framework’s wider capabilities. The researcher therefore sought 

to understand how the framework could be utilised by undergraduate, 

postgraduate and industrial audiences in order to provide indicative examples of 

implementation. Within this, the researcher activated the framework by presenting 

representatives from each of the three groups with a responsible design-led 

innovation canvas, also referred to as the RDI canvas, derived from the RDI 

framework. Purposive sampling was used to recruit participants in that participants 

needed to have recently undertaken an undergraduate, postgraduate or 

workplace-based design project. This aspect of the research was made up of two 

stages, the first involved written reflection and the second involved interviews. 

During these two stages the participants were provided with the RDI canvas, 

asked to utilise this to reflect on a recent design project and to then provide 

feedback as to its usefulness. The first stage allowed the researcher to test the 

initial prototype of the RDI canvas with the second stage involving an iterative 
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development process whereby the canvas was adapted utilising the feedback from 

each participant prior to data collection with the next participant. Unfortunately, 

due to the time constraints of this study, it was not possible to apply these across 

complete projects, in real time, in line with the RDI canvas’s intended use. 

 

4.6 Measure of Rigour  

In order to ensure the research was undertaken in a rigorous way, the researcher 

followed well-established methods of constructivist grounded theory. In looking at 

the literature on rigor, trustworthiness is considered the most appropriate criterion 

for evaluating rigour within qualitative research (Maher et al. 2018). Guba & 

Lincoln (1989) created four criteria for ensuring this in a research design; 

credibility, transferability, dependability and confirmability. Credibility ensures the 

study measures what is intended and portrays a true reflection of the reality of 

participants. In this study, a questionnaire was designed in order to validate the 

occurrence of themes once they had emerged in order for the researcher to be 

able to assess the credibility of the coding. Transferability refers to the extent to 

which findings can be transferred to other contexts or settings. In this research, the 

researcher used multiple case studies to try and increase the likelihood of 

transferability whilst also providing readers with the capability to make judgements 

of this themselves by providing as detailed case descriptions as possible. The 

design activity which was undertaken at the end of the project, once the framework 

had been developed, also allowed the researcher to understand the frameworks’ 

capabilities within different educational and industrial contexts. Dependability 

ensures the process is described in sufficient detail to enable another researcher 

to repeat the work therefore requiring an audit trail. The researcher has provided 

as much detail as possible in terms of data collection and analysis methods in 

order to ensure this and has followed a rather typical constructivist grounded 

theory process. Confirmability focuses on minimizing investigator bias by 

acknowledging assumptions and subjectivities. The researcher has reflected on 

biases throughout whilst also taking steps to minimise bias by thinking critically, 

using constant comparison and using memo-writing to explicitly acknowledge 

where previous knowledge and experience were used in decision-making 

throughout the research. Constructivist grounded theory is based on the 
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interpretivist nature of findings and so the researcher has provided as much of an 

audit trail as possible in order to make explicit the strategic decisions made and 

how the analysis has developed throughout. As well as undertaking the research 

in a rigorous manner, the researcher was also required to undertake the research 

to the highest of ethical standards. The ethical considerations associated with the 

work will now be discussed. 

  

4.7 Ethical Considerations  

In ensuring that the research was undertaken in an ethical way, the Northumbria 

University’s ethics guidelines and relevant UK legislation including the Data 

Protection Act (2018) were conformed to and ethical approval was gained using 

the university’s Ethics Approval system. Here, the researcher ensured that she 

was being transparent, gained informed consent, ensured the anonymity of 

participants, and also made them aware of their right to withdraw.  

 

4.7.1 Transparency  

It was vital that the research was conducted in a way that made participants 

comfortable with research proceedings. In order to do this, each step of the 

research was explained clearly and no information was hidden. A briefing was 

given to all participants, before any parts of the research were conducted, in either 

written or verbal form.  

 

The first instance where this was required was during the initial questionnaire to 

recent design innovation students. Here, the students were contacted via social 

media to briefly explain the purpose of the questionnaire and then a full brief was 

given once the student had clicked on the link to access the questionnaire. The 

brief explained who the researcher was, what the aims of the questionnaire were, 

and ensured that the participants were fully aware of their rights concerning 

withdrawal, consent and data gathering.  

 

The following stages of the research project were also undertaken in the most 

open and honest manner possible. This transparency could have been seen as a 
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limitation when conducting the interviews as the lecturers and students were made 

aware that the researcher was aiming to study responsible innovation and the 

participants could have felt that the researcher was scrutinising their relevant 

programmes to see whether they could be considered as responsible. This could 

have discouraged the participants from taking part in the study. They also may 

have adapted their responses to questions in order to make their programmes look 

more responsible. When considering this, this may have provided useful data 

because the participants may have made the researcher aware of examples of 

responsible innovation practice which are not necessarily their normal practices 

but still serve the purpose of giving insight into existing practices which would fit 

within the framework.  

 

In order to maximise the transparency of the work, all participants were offered the 

option to be kept informed about the research’s progress. During briefing sessions, 

participants were given an email address which they were told they can contact 

the researcher via, once the study had been completed. Because of the length of 

the project, this date was rather far away in time and so those participants who 

wanted access to the findings may have forgotten about the study in the 

meantime. To try and prevent this, the researcher asked participants to contact her 

at any time between data collection and submission with their request for 

information and made sure to keep a list of contact details.  

 

At every stage of the research, it was vital to ensure that the participants were 

aware of their rights as research participants. The researcher explained these as 

thoroughly as possible at every data collection point and guided participants to 

relevant documentation before gaining their informed consent. By ensuring that 

the research was conducted using full transparency, it made it easier to gain 

informed consent from participants.  

 

4.7.2 Informed Consent  

Throughout this research, all parties involved have been briefed prior to 

participation in order to ensure that the participants understood the procedures 

and aims of the research, as discussed in the ‘Transparency’ section of this 
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chapter. This allowed them to determine whether or not they wanted to give 

consent to become a participant and for their data to be used in the research.  

Consent was sought for the initial questionnaire in a specific section of the online 

questionnaires. This section directly asked the participants to make sure that they 

had read and understood the brief before selecting whether or not to give informed 

consent. If the individual consented then the questionnaire proceeded to show the 

next sections involving the questions and if the individual did not consent, the 

questionnaire took them straight to the ‘submit’ page and no responses to the 

actual questions were recorded. All participants who submitted the questionnaire 

during the initial stage gave informed consent. The postgraduate students and 

lecturers also gave their informed consent for their interview data to be used to 

gain feedback to assist in the creation of the RDI framework. The researcher 

gained this consent by using a consent form which explained what the study’s 

aims were and how the interview data was to be used. A gatekeeper was used to 

act on behalf of each university and all four universities gave consent to the data 

of their lecturers and students to be used as long as clients were kept anonymous. 

Because of Northumbria University’s policy regarding the uploading of student 

theses to the open access research link, this anonymity was vital. 

 

4.7.3 Anonymity  

All participants and academic institutions were made anonymous and each were 

given a code for identification. No sensitive personal data was gathered however 

personal data in the form of participants’ email addresses were collected in case a 

participant requested to be kept informed of the research. This also allowed the 

researcher to identify each participant’s individual data in case they decided to 

withdraw from the study. Anonymity was also used as a means of reducing the risk 

of participants feeling coerced into providing favourable responses in the eyes of 

teaching staff or their universities. This allowed participants to provide open and 

honest responses without the fear of any backlash which could be associated with 

providing negative responses. Anonymity holds relevance to the Data Protection 

Act (1998) which also had to be conformed to when storing the data as is 

discussed in the section below.  
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4.7.4 Data Protection  

All personal data gathered from participants and organisations during this study 

had to comply with the Data Protection Act 2018 and Northumbria University’s 

Data Protection Guidelines. The collection, storage, use, transfer and disposal of 

the research data all had to be considered. In reviewing Northumbria’s Data 

Protection Policy and the relevant documentation, three principles were 

established. These were purpose, fairness and transparency and stated that 

personal data must only be used for a clear and legitimate purpose and that 

participants should be allowed to know where their data is being used. 

Northumbria University’s policy refers to the eight principles of data protection 

provided in Schedule 1 of the Data Protection Act 2018 which can be found in 

Appendix 4. The considerations of these eight principles will now be discussed.  

 

Personal data, defined as the data of each participant rather than sensitive 

personal data, was processed fairly and lawfully during all data collection and 

handling stages of this research and as seen in the informed consent section of 

the chapter, all participants have given informed consent for their personal data to 

be processed and for raw data gathered to be published. The personal data used 

in this study will be destroyed shortly after submission and will only be processed 

for the purposes set out in the briefs which have been given to the participants, 

solely for this research study. All personal data which was gathered was relevant 

to the research topic and did not require excessive detail. No personal data was 

changed and should therefore remain accurate. This was not required to be kept 

up to date because of the relatively short time period between processing and 

utilising the data. Data subjects were given details on how to access their personal 

data if desired. The personal data which was gathered was immediately 

anonymised and was stored on the university’s computer system in order to 

reduce the risk of unauthorised or unlawful processing of the personal data. This 

also provided protection against accidental loss or damage as the university 

systems are backed up regularly. As you can see the data in the findings section is 

completely anonymised and no sensitive personal data has been published. 

Where participants’ data has been published, mostly in transcriptions, this has 

again been anonymised. 
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4.7.5 Commercial Confidentiality  

Because of the nature of the research, the researcher had some access to 

commercially sensitive information due to the student projects being situated 

within external commercial domains. Here, the researcher conformed to 

Northumbria University’s ethics guidelines surrounding this type of issue. Access 

to such commercially sensitive information places the research in the Amber risk 

category, as defined by Northumbria University’s definitions. In order to protect the 

organisations whose projects were being described within this study, measures 

were taken to ensure that all commercial data was presented in an anonymous 

manner and gatekeepers were asked whether or not any non-disclosure 

agreements had been signed. There was only one instance where a student spoke 

about signing a non-disclosure agreement because of the relevance of doing so in 

terms of ethics however the student did not speak in detail regarding the specific 

project and so this part of the conversation was preserved within the data because 

of its relevance to the aspects of Responsible Design-Led Innovation.  

 

4.7.6 Right to Withdraw  

During the briefing of each data collection method, participants were made aware 

of their right to withdraw at any time. Under this right, if any participant contacted 

the researcher, using the email address she had provided, requesting to withdraw 

before the time of thesis publication, their data would have been destroyed as 

soon as possible and none of their data findings would have been used.  

 

4.8 Chapter Summary  

This chapter presented the methods used within the constructivist grounded theory 

research design for sample selection, data collection and data analysis of the 

collective case study. The initial stage defined the research topic and provided 

both evidence and data which was used to design the approach. The second 

stage used documentation analysis to gain an initial understanding of the different 

programmes studied, the findings of which were coupled with the data from the 

initial questionnaire to design the interviews. Semi-structured interviews with 
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lecturers and students were then undertaken which alongside the document 

analysis provided the primary data for this study. The analytical processes of 

coding and methods used to review students’ project-based practice were also 

described. The details of the validation questionnaire and the design activity used 

to provide indicative examples of framework usage in different contexts were then 

given. The chapter ended by detailing ethical considerations as well as providing a 

discussion on the measure of rigour. 

 

 

CHAPTER 5: FINDINGS  

 

This chapter provides the research findings from the study. To ensure reader 

clarity, the chapter has been split into two separate sections. The first relates to 

the conceptual framework which was created as an output using a grounded 

theory approach. The second section deals with the findings from a review of 

practice undertaken which assessed the extent to which the students were utilising 

aspects of the framework in their projects. Framework creation will now be 

discussed. 

 

FINDINGS SECTION ONE: FRAMEWORK CREATION 

In the first section, the framework’s main constructs, the guiding principles formed 

using focussed coding, will first be presented utilising excerpts from interviews and 

the documents to illustrate different findings. The researcher must point out that 

minor editing was used to ensure readability for example where participants 

repeated a word, where they paused to take thought or where they repeated the 

researcher’s question. Some participants weren’t using their native language 

within their interviews and so minor corrections to grammar were also made to 

ensure reader clarity. Where square brackets are used these indicate that the 

researcher has added words for clarity for example in adding topics which were 

being referred to but were not mentioned in the specific sentence cited. The 

complete framework containing the initial codes can be found within Appendix 11. 

Again, as recommended in the introduction, the researcher feels that readers will 
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benefit from printing this Appendix in order to be able to easily refer back to the 

codes. 

 

5.1 The Framework for Responsible Design-Led Innovation 

The Framework for Responsible Design-Led Innovation, or the RDI Framework, 

was created as a response to the first research question which looked to 

understand the practices and principles utilised within UK-based design-led 

innovation postgraduate programmes that align with an understanding of 

Responsible Innovation. This was created through the use of a grounded theory 

approach using a collective case study by iteratively coding and constantly 

comparing data gathered from course documentation and interview transcripts. 

The framework consists of four themes which emerged from the data but echoed 

the dimensions of Stilgoe, Owen & MacNaghten’s (2013) framework for 

Responsible Innovation; Anticipation, Reflexivity, Inclusion and Responsiveness. 

These four themes were found to be made up of 23 guiding principles with five 

guiding principles sitting under the Anticipation theme and six principles 

associated with each of the other three themes. These are presented in the table 

on the next page:  
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Figure 12: The Framework for Responsible Design-Led Innovation 

It must be noted that the labels which feature within the table do not hold any 

significance. These have only been assigned in order to ensure reader clarity 

throughout the findings section and therefore do not denote that the guiding 

principles ought to be considered in any particular order. Due to the sheer volume 

of the data, the four themes will first be introduced and then their most prominent 

constructs as determined by participants will be presented. Other guiding 

principles will also be discussed if they present an original contribution to 
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knowledge, having not been discussed in the existing Responsible Innovation 

literature.   

 

5.1.1 Anticipation  

In analysing the participants’ perspectives of ethics and responsibility within 

project-based practice, five key themes which related to futures-thinking emerged: 

preferable futures; probable futures; alternative futures; impacts and 

consequences; and longer-term futures. Across these themes, Anticipation 1, 

preferable futures, was cited as one of the primary intentions of projects in relation 

to responsible innovation whilst Anticipation 3, alternative futures and Anticipation 

4, impacts and consequences were also highly cited. Some of the prominent 

findings for these will be presented below alongside those from Anticipation 5, 

longer term futures and second-order responsibility which was not presented in the 

existing framework of Responsible Innovation and therefore presents an original 

contribution to the area of Responsible Innovation.  

 

5.1.1.1 Positive Societal Futures   

The Anticipation 1 guiding principle asks designers to identify and articulate 

stakeholder preferences, aspirations and needs in order to create positive, societal 

futures. Some main findings emerged considering the use of preferable futures as 

an ethical construct within project-based practice. First, a socially-positive impact 

was considered as a critical foundation of responsible innovation within the 

Anticipation 1 code as well as being highly evident in student’s projects where 

participants made links to Inclusion 4, which involves human-centred design and 

social innovation. University 2 Student 1 stated that:  

 

“Responsible Innovation […] involves us creating things which people 

actually need. We need to create things which are going to have a socially-

positive impact” (U2S1) 

 

In analysing the participants’ descriptions of student projects, the researcher found 

that in almost all of the projects, students sought to create social benefit. Further 

consideration revealed that even when projects weren’t typically situated within 
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social innovation contexts, students made a conscious effort to consider the 

associated social impacts. University 1 Student 4 provided an example of this:   

 

“Basically, it’s to investigate and explore what the future of paper can look 

like, more specifically paper currency so what we’re looking at is to develop 

theories or principles and opportunity spaces for further research for them 

to further interrogate it more […] We feel that they should do some type of 

initiative to encourage people to spend better, save better” (U1S4)  

 

This presents a direct link to Reflexivity 1, which considers project goals, as 

students were working to consciously deliver positive social impact as an explicit 

project goal within their projects. The second finding found that negotiation was an 

important aspect in creating a shared vision for the future by understanding a 

variety of stakeholder aspirations which provided connections to Inclusion 1, 

concerning the consideration of a variety of perspectives and Responsiveness 5, 

which asks designers to consider a need to negotiate. University 2 Student 2 

described this in more detail:  

 

“It’s all about user-led design and user-centred design and making sure that 

the users’ values and desires are met throughout that. It’s all about juggling 

stakeholders as well. That’s the sort of challenge throughout” (U2S2) 

 

Another finding showed that despite some students recognising the need to 

negotiate, they found it difficult to implement this. University 1 Student 2 found that 

this was difficult within their collaborative projects:   

 

“You’re trying to align everyone’s different objectives to that one goal which 

is really, really hard because you’ve got all these individuals who believe 

that everyone’s on the same level, but when you come to any kind of 

project, you’ve always got a hierarchy in a way […] It’s understanding 

human needs and it’s also juggling it with planetary, environmental needs 

and also looking at the organisation […] It’s being able to understand their 

constraints and prioritise what’s valuable to them and there’s always going 

to be a risk of what they feel is more important and some of that stuff 

getting left behind” (U1S2) 
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University 1 Lecturer 1 provided more insight as to the reasoning behind students’ 

focus on multiple stakeholders in stressing that one preferable future does not 

exist:   

 

“You can’t create a preferable future for all stakeholders but I think what 

students are taught is that there are pros and cons of any actions […] I think 

a preferable future is different to different people” (U1L1)  

 

The lecturer goes on to explain that students are therefore taught to weigh up the 

implications of their actions which evidences a further link to Anticipation 4, which 

concerns impacts and consequences. University 2 Student 2 promotes holistic 

thinking as a means for undertaking responsible innovation with preferable futures 

in mind:   

 

“Responsible innovation. Considering holistically, now and in the future 

where we go. Just being careful, considerate and aware of the current world 

that we live in and how we design to make a preferable world going 

forward” (U2S2) 

 

The main findings produced from the data presented in relation to Anticipation 1 

showed that social benefit was an explicit project goal associated with responsible 

innovation with the majority of student projects showing this in practice. This was 

found to require the use of holistic thinking and negotiation in order to align 

different stakeholder visions of preferable futures.  

 

5.1.1.2  Alternative Futures  

Anticipation 3 asks designers to anticipate alternative futures and their potential 

threats, risks, opportunities and requirements. This guiding principle was created 

in response to participants’ consideration of future possibilities which led students 

to think about their ethical considerations. Three findings emerged from this 

guiding principle. The first found that ethical considerations concerning future 

possibilities, were associated with holistic futures thinking and involved a degree of 

complexity. This presented a link to Reflexivity 3, which explores contextual 
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knowns, unknowns, assumptions and dilemmas. University 2 Lecturer 2 spoke 

about this in their definition of responsible innovation:  

 

“You really need to think in a wider system and I think things like complexity 

theory and network analysis allow ways to not predict the future but at least 

see the potential different futures” (U2L2) 

 

The second finding showed that ‘what if’ questions, or scenarios, were used as a 

method for realising ethical considerations. University 4 Student 2 spoke about this 

in their future of government project:  

 

“Like I said, we also tried to deal with that by developing what if questions 

which led us to ask what if the public were more active in the policymaking 

process? and what if the public had more power?” (U4S2)  

 

In this case, the ‘what if’ questions allowed the students to ideate around creating 

a more democratic system which linked to the preferable futures aspect of 

Anticipation 1, and concerned bottom-up forms of governance, as described in 

Inclusion 5. University 2 Student 3 however, used ‘what if’ questions to realise an 

element of their own ignorance:  

 

“One of them was ‘What if someone doesn’t have a bank account?’ which 

didn’t really occur to us but for example someone who is homeless or 

doesn’t have proof of address, they won’t be able to get a bank account, 

then how can they still use the service and generate some extra money. We 

began to design around that and think of alternative solutions” (U2S3) 

 

The use of what if questions in this case acted as a tool of reflection, linking to 

Reflexivity 2, which enabled the students to consider the pitfalls, or negative 

consequences of their concept and to revise this to make the solution more 

inclusive. This produced several direct references to other principles including 

Anticipation 4, which concerns impacts and consequences, Inclusion 4, which 

involves human-centred design and social innovation and Responsiveness 3, 

which asks designers to improve concepts through iteration.  
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SWOT analysis was also cited as a method for understanding possible futures but 

wasn’t described well as an overall concept. Instead, students spoke about 

opportunities and threats, or risks, individually. University 2 Student 3 related to 

this in their definition of responsible innovation: 

 

“I think that Responsible Innovation involves being able to create something 

that benefits different people without it harming other things whether it be 

people or animals or the environment and just taking into consideration and 

weighing out the risks versus the benefits to make an informed choice” 

(U2S3)  

 

The reference to an ‘informed choice’ provides a link to the contextual knowledge 

aspect of the Reflexivity 3 code, whilst the concept of negotiation, seen in 

Responsiveness 5, is also evidenced.  

   

The final finding from this guiding principle considered viability as an element for 

enhancing the user experience.  University 2 Lecturer 1 provided an example:  

 

“That’s a good example of the usefulness of a service blueprint. It shows you 

what you think you need to implement to enhance the user experience but 

also what you need behind the scenes in order for that to happen and be 

implemented successfully” (U2L1) 

 

The lecturer used the phrase ‘what you think you need’ here which recognises the 

dynamic nature of design and likelihood of change. The link also relates to the 

viability aspect mentioned in Responsiveness 6.  

 

Overall, this guiding principle found that future possibilities should be ideated 

around using holistic thinking and that the use of methods such as scenarios and 

SWOT analysis enabled students to develop knowledge of the contextual knowns 

and unknowns in order to make informed decisions. More specifically, students 

used these to identify opportunities and risks, to understand requirements and 

pitfalls in order to iterate proposals as well as to promote inclusion and viability.   
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5.1.1.3  Impacts and Consequences  

The Anticipation 4 guiding principle, which asks designers to anticipate intended 

and unintended impacts and consequences of existing solutions and proposed 

concepts throughout their lifecycles, was created in response to participants 

emphasising the need to consider the implications of both current solutions or 

designed proposals.  

 

The first finding associated with impacts and consequences was the need to 

reduce negative consequences. University 2 Lecturer 2 spoke about this in 

defining responsible innovation:  

 

“Innovation can have negative consequences on people so therefore you 

need to consider what those consequences might be” (U2L2) 

 

In providing further explanation, University 1 Student 1 proposed that negative 

impacts should be considered from multiple perspectives:  

 

“I think it would involve thinking about the consequences of the designs that 

we produce or the concepts that we have. ‘Would it harm anyone? Would it 

use up resources or be unethical? Perhaps. Thinking about not just the 

environment but also the user-perspective as well. Responsible as in 

‘Would that cause any negative consequences to them?’” (U1S1)  

 

The student points directly to a link with Reflexivity 5 in the mention of ethics and 

harm. The consideration of a variety of impacts was the most cited finding across 

the participants’ references to impacts and consequences with the use of holistic 

thinking to either consider the triple bottom line or PESTLE analysis, linking 

directly to Inclusion 1, as proposed by University 3 Lecturer 2: 

 

“I think Responsible Innovation for me is innovation filtered through social 

innovation principles and social innovation entails political, economic, 

social, technological, environmental and ethical and legal factors so it’s 

looking at the different kinds of impacts” (U3L2) 
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In considering these, University 2 Student 3 stated that there was a need to weigh 

up the risks versus the benefits, associated with Anticipation 3, in order to be able 

to make an informed choice:  

 

“I think that Responsible Innovation involves being able to create something 

that benefits different people without it harming other things whether it be 

people or animals or the environment and just taking into consideration and 

weighing out the risks versus the benefits to make an informed choice” 

(U2S3)  

 

The need for negotiation provides a direct link to Responsiveness 5. An interesting 

finding showed variation in students’ perspectives as to which triple bottom line or 

PESTLE impacts were important which will be discussed in more depth in the 

discussion. 

 

The last finding promoted a link to Anticipation 5 considering the longer term, 

sustained impacts which University 2 Student 4 provided evidence for:   

 

“It’s just being mindful of the impact that your design could have and the 

rolling effect that that could bring onto society in some way” (U2S4) 

 

University 1 Lecturer 1 combined a lot of the above insights together within their 

definition of Responsible Innovation:  

  

“I think it’s about those big global issues that we’re sat in and part of and 

then understanding the consequences of the innovation around those 

global issues at a country level, at an organisation level, at an individual 

level and recognising the trade-offs that you’re going to have to make” 

(U1L1) 

 

In summarising the findings within this guiding principle, lots of participants cited 

the consideration of impacts and consequences within their definitions of 

responsible innovation with emphasis on a balance between holistic 

consequences being required.  
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5.1.1.4 Distant Futures and Second-Order Responsibility  

The Anticipation 5 guiding principle encourages designers to build capacity for 

second-order responsibility and ensure that responsible decisions can be made 

into the distant future. It was created through the consideration of participants’ 

views about the longer-term futures associated with their projects and their focus 

on the longer-term vision when discussing responsible innovation. The second-

order responsibility aspect of the guiding principle was a novel concept in terms of 

responsible innovation.  

 

The Anticipation 5 guiding principle was referred to above, in the Anticipation 4 

section, when University 2 Student 4 spoke about the rolling effect that designs 

could bring onto society.  

 

This was also spoken about in terms of students’ practice by both lecturers from 

University 2. University 2 Lecturer 1 provided an example:  

 

“I think it is […] about giving them something back that they could use to 

perhaps implement some of the concepts that the students have come up 

with. I think it’s about making sure that you don’t just come in, do a project 

and go away again. You leave something there for the group to use should 

they so wish” (U2L1)    

 

The lecturer spoke about longer term impacts from the sense of students 

considering the impacts of their projects once they are no longer involved in 

projects. University 3 Student 1 also spoke about this in their architecture project:  

  

“We used these to emphasise that designers should be focussing on a 

human-centred design approach when designing buildings in order to 

promote a healthy lifestyle and collaborative working so although we 

weren’t really considering our impacts on our client past satisfying the brief, 

we were considering their impacts on their future clients” (U3S1) 
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University 1 Lecturer 2 also spoke about Responsible Innovation from a longer-

term perspective and provided a link to the self-critical evaluation aspect of 

Reflexivity 2:  

 

“I think if it’s more reflective, if it continually reappraises itself, if what we’re 

doing continually asks the question ‘Can we do it better?’, if we create 

within the organisational setting more of that long term reflection or review, 

that would feel like success” (U1L1)  

 

One theme that occurred here was designing for resilience which the University 1 

documentation evidenced as being something students should be considering:  

 

“You will learn how to help organisations and communities to anticipate, 

prepare for, and respond to change in order to survive and prosper” (U1 

Docs)  

 

Another finding which was produced under the Anticipation 5 guiding principle 

showed the evidence of second-order responsibility in encouraging others to be 

responsible. An example was given by University 4 Student 4:   

 

“The aim was to allow the council to create policies that worked towards 

citizens preferred futures by essentially using the data collected through the 

platform and enabling decision makers to implement the best options which 

lead to the desired outputs” (U4S2) 

 

The last finding under this guiding principle dealt with timescales. University 1 

Lecturer 1 spoke about Responsible Innovation considering the longer-term future:  

 

“So, it’s about that now but it’s also about the much longer term so when 

you’re thinking about a 50-year horizon and really starting to challenge 

some of those finer horizons” (U1L1) 

 

University 3 Lecturer 1 also provided evidence that students had worked on 

projects that looked quite far into the future:  
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“We’ve worked with the NHS, we’ve worked on sustainable transport 

issues, the future thinking of the world in 2050” (U3L1) 

 

Lecturers however pointed to difficulties associated with this. University 1 Lecturer 

1 found that clients weren’t concerned with the longer-term futures:  

 

“Most businesses aren’t looking beyond 5 years, actually 25 years would be 

great, 50 years would be really exciting so I think maybe there could be 

more challenge around that but I think we’re all a bit more immediate than 

that as individuals so that’s quite difficult I think”  

 

The lecturer added that students tend to consider the nearer future though they 

reflected on the fact that students still experienced difficulty in doing so:   

 

“[The project focussed on] the government in 2030 but it seemed like 

people were working with the year 2300. People actually felt that 2030 was 

very far but if you really do the math, it’s actually not that far and they were 

talking about how the elderly will be half-robotic” (U4L2) 

 

Within the Anticipation 5 guiding principle the finding was that responsible 

innovation should consider longer term futures by undertaking longer-term 

reflection of impacts and consequences and designing for resilience whilst 

fostering second-order responsibility.     

 

5.1.2 Reflexivity  

Six focussed codes were produced from the initial codes which were relevant to 

Reflexivity. The first concerned project goals and boundaries, the second was 

associated with self-reflection and self-referential critique and the third focussed 

on contextual knowledge. Other themes included the use and adaption of 

methods, ethics and sustainability, and validation and feedback. The Reflexivity 4, 

methods, guiding principle was the most prominent, followed by Reflexivity 1, 

which is considered in an in-depth manner in the second section of the findings 

and so was omitted from this section, whilst Reflexivity 6, validation and feedback, 
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was also highly evident. The Reflexivity 4 guiding principle is not discussed within 

this section due to an element of bias which is discussed in the next chapter.  

 

5.1.2.1 Validation & Feedback  

The Reflexivity 6 guiding principle advises designers to validate knowledge and gain 

feedback from a variety of internal and external sources. It was created due to its’ 

high level of consideration and use within students’ project-based practice.  

 

Two uses of Reflexivity 6 were found. The first finding showed that validation and 

feedback were utilised throughout the project process and the second finding 

showed that validation and feedback were gained as a means of evaluation. 

University 3 Lecturer 1 provides evidence of this within the context of student 

projects: 

 

“So, for most of the projects where you have another stakeholder, they will 

have at least two feedbacks. You would probably meet the stakeholder at 

least three times. The first time is when they provide you with the brief, the 

second time is this kind of interim feedback reflection and the final is at the 

end” (U3L1) 

 

One finding showed that within projects the students gained feedback in order to 

iterate and make improvements:  

 

“We go back to people and we ask them for their feedback about our ideas 

and try to incorporate their feedback into developing our final ideas” (U2S3)  

 

University 1 Student 2 used workshops and reviews to ensure that the project 

direction enabled the creation of meaningful value for stakeholders which provided 

evidence of a link between Reflexivity 6 and Inclusion 3, which promotes the use 

of multidisciplinary collaboration and participation:  

 

“We did validation throughout our final project, using workshops and 

reviews and ensured that we were steering in the right direction and that we 

were creating a meaningful product for the stakeholders” (U1S2)  
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The summative form of feedback was evidenced by University 2 Student 2:  

 

“We’ve done that to go back to stakeholders, or your audience and to 

qualify your proposal as appropriate” (U2S2) 

 

This was also considered by University 1 Lecturer 2:   

 

“Ok so there’s normally a disclosure activity which will be an event of some 

sort so it’s a show and tell, it’s an exit type workshop, it is evidence finding 

so there’s that immediate feedback” (U1L2)  

 

The main findings from this section showed that feedback and validation were 

used throughout projects and at the end of projects with a wide range of 

stakeholders including clients, peers, academics, experts and users.  

 

5.1.3 Inclusion  

Under this theme, six guiding principles emerged from participants’ data. 

Emphasis was placed on gaining an in-depth understanding of multiple and 

contrasting stakeholder perspectives both using empathy and ideation as well as 

through direct engagement with others. The ethical aim was that of social benefit 

and social innovation with bottom-up forms of governance also being considered 

as important.  

 

5.1.3.1 Multidisciplinary Co-Creation and Stakeholder Participation  

The Inclusion 3 guiding principle suggests that designers use multidisciplinary co-

creation and participatory design methods with a diverse range of stakeholders. 

The guiding principle was created from students’ wide use of multidisciplinary co-

creation and stakeholder participation. Within this guiding principle, two findings 

were shown.  

 

The first finding showed that students looked to include the perspectives of 

multiple different disciplines and expertise. University 2 Student 1 spoke about this 

both in terms of responsible innovation and within their projects: 
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“It is taking people from all aspects and all different disciplines to create 

new things and it basically proposes that soon there isn’t going to be so 

many different disciplines. Everything is going to be cross-disciplinary so I 

think the course is a good example of one of these first courses or 

programmes which is really cross-disciplinary. Even at the start of most 

projects, your stakeholders involved in the project will be from different 

disciplines but at the start of each project you essentially have a month to 

become well-cited in whatever area you are looking into. I think that the 

multidisciplinary, cross-disciplinary thing is the core of what design 

innovation is” (U2S1) 

 

Stakeholder participation was also used to varying degrees within the course from 

students interviewing citizens on the street to involving stakeholders within co-

creation processes which University 3 Lecturer 1 linked directly to ethical 

innovation:  

 

“I think we are big on co-design as well, although theoretical. I’m not sure 

how much of it we actually do but I think that we try to introduce co-design 

throughout. I think that co-design, especially if you do it well, it enables 

ethical innovation” (U3L1) 

 

One finding showed that participants felt that co-creation was an ethical element of 

responsible innovation. University 1 Student 3 mentioned this in their definition:  

 

“Responsible innovation also seems to evoke the idea that people that you 

bring on board or stakeholders are involved throughout the whole process 

or alternatively they deliver it and you are the facilitator of it” (U1S3)  

 

This student refers to engagement throughout the whole innovation process which 

makes a link back to the sustained relationship aspect of Inclusion 2.  

 

The main finding from this guiding principle is that responsible innovation includes 

elements of co-creation with a variety of different stakeholders.  
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5.1.3.2 Human-Centred Design & Social Innovation  

In the creation of the Inclusion 4 guiding principle asks designers to utilise 

empathic design, human centred design and social innovation to benefit for users 

and society. Social innovation and human-centred design were the most 

prominent themes with most of the students’ projects working to create positive 

social value. Within the guiding principle, four findings were found.  

  

The first finding showed that participants perceived social innovation to be one of 

the major defining factors of responsible innovation within design. A large 

proportion of participants mentioned social impact, social value and putting people 

at the centre. University 2 Student 3 also extended this in stating that it involves 

benefiting different people:   

 

“I think that Responsible Innovation involves being able to create something 

that benefits different people without it harming other things whether it be 

people or animals or the environment and just taking into consideration and 

weighing out the risks versus the benefits to make an informed choice” 

(U2S3)  

 

There was substantial evidence of students creating social innovation within 

projects with the students looking to tackle this even within projects that did not 

have social innovation as a goal, as discussed above.  

 

Two findings centred around the need to make innovation processes and outputs 

that are accessible for everyone. The first was shown within University 3 Lecturer 

2’s definition of responsible innovation:  

 

“It’s looking at a preferred future so initiating bottom-up movements or 

initiatives that basically include or democratise the processes of all the 

people involved” (U3L2) 

 

In also ensuring that outputs were accessible, the use of inclusive design 

principles were evident is some projects:  
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“So, for the ethical one the one that springs to mind is the project that we 

did with the SEND pupils to make sure that whatever outcome that we 

came out with was ethically sound in the sense that a) the students can 

actually do the thing that we’re actually advocating for, b) that it doesn’t 

actually leave anyone behind which is quite hard to do to have them both at 

the same time” (U1S3) 

 

The last finding from the guiding principle found that empathy was highly used in 

understanding stakeholders and looking to create benefits for them: 

 

“It’s a way of empathy. It’s one of the main things that I have learnt in being 

able to design for someone that’s not you and to be able to get into the 

shoes of the potential user and understand things from their perspectives. I 

think that’s one of the major things that I have learnt” (U3S3) 

 

University 2 Student 2 went further in an attempt to embody their users using 

roleplay:  

 

“Roleplay and acting, I have personally used that quite a lot in trying to put 

myself into someone’s shoes. I think that’s a very good tool. Actually, for 

this project, given that I’m working with amputees, I’m actually hoping to tie 

up my leg and pretend that I don’t actually have it so just in a way of 

empathy and understanding the person. I’ve actually done that as well with 

visually impaired people and we actually used goggles that emulated what 

it’s like to be blind essentially. That involved empathy from the acting side of 

it” (U2S2)  

 

Within this guiding principle, the main findings showed that social innovation is a 

major part of responsible innovation and that students are consciously looking to 

undertake this through providing positive social impact, ensuring accessibility and 

using empathy within the design process and within outputs.   
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5.1.4 Responsiveness  

The data presented six themes associated with responsible innovation concerning 

Responsiveness. These included societal challenges and megatrends, conforming 

to rules, regulation and legislation, improving solutions and creating contingency, 

responding to emerging knowledge, negotiating needs and tensions, and 

producing productive, adaptable, viable and resilient outputs. 

 

5.1.4.1 Societal Challenges and Megatrends  

The Responsiveness 1 guiding principle saw designers responding to emerging or 

anticipated grand societal challenges and megatrends. In looking at the data 

presented by participants, the findings showed that students’ projects were mostly 

either linked to these or looked to tackle these.  

 

In first looking at societal challenges, some of the students’ projects focussed on 

employability, mental health, public transport, carer support and fitness. University 

2 Lecturer 2 stressed that social change was the purpose of the programme’s 

existence:  

 

“I would hope that the students are motivated by the concept of societal 

change. It is what we’re here for. It is why the school and this programme 

exist” (U1L2) 

 

This was one of the main points emphasized throughout the interviews and the 

documentation presented a priority to create social benefit. Many of the students, 

including University 3 Student 2 spoke about social innovation and helping or 

creating value for society:  

 

“We took it more towards a societal direction because we were looking at 

how young families spend their free time and therefore maybe creating 

something that could impact their family life in a better way” (U3S2)  
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There was also a large amount evidence in the majority of the student projects of 

links to megatrends. University 1 Lecturer 1 emphasised that megatrends are 

highly embedded within the projects of the course:  

 

“I think there are some examples where we’ve worked on projects where 

megatrends are what the project is seeking to address, or what it relates to 

- We’ve probably covered all of them” (U1L1)  

 

The lecturer went on to emphasise the importance of negotiating impacts and 

consequences in relation to megatrends which evidences links between this 

guiding principle and Anticipation 4, involving impacts and consequences, and 

Responsiveness 5, associated with negotiation and tensions:    

 

“Understanding the consequences of the innovation around those global 

issues at a country level, at an organisation level, at an individual level and 

recognising the trade-offs that you’re going to have to make” (U1L1)   

 

Aspects of these three guiding principles are also seen within University 1 Student 

4’s definition of Responsible Innovation:  

 

“The equal consideration of the societal, environmental and economic 

impacts. That’s juggling the human needs and also the planetary needs and 

also understanding from the business perspective where they are going to 

make money” (U1S4)  

 

The main finding here is that this guiding principle is embedded within the aims of 

the projects that students are undertaking even when students are creating their 

own self-initiated projects.  Multiple sources presented the argument that all of the 

projects were related to either societal challenges, megatrends or both 

simultaneously. A clear link is therefore established between Responsiveness 1 

and Reflexivity 1 which concerns project goals, motivations and boundaries.    
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5.1.4.2 Responding to Emerging Stakeholder Insights 

The Responsiveness 4 guiding principle which saw students understand and 

respond to emerging perspectives, views, norms and values in order to provide 

authentic solutions and to satisfy stakeholder needs and insights.  

 

The first finding associated with this guiding principle was the emphasis on 

responding to needs shown in participants’ definition of responsible innovation 

which University 3 Lecturer 2 links to the co-creation aspect of Inclusion 3:  

 

“This is why we have co-creation as a very important design method 

because it ensures that what you are designing is answering and 

responding to their needs” (U3L2)  

 

Further findings based on needs showed an emphasis on responding to diverse 

needs using holistic thinking which University 1 Student extended towards more 

holistic consideration:     

 

“It’s understanding human needs and also juggling it with planetary, 

environmental needs and also looking at the organisation and what system 

they have in place and what changes they have to employ” (U1S4) 

 

University 1 Student 3 also added to this by providing evidence that Responsible 

Innovation involved taking stakeholder considerations into account:  

 

“Secondly, that any stakeholders within the delivery or change are brought 

along on the process and all considerations are brought on board” (U1S3)  

 

University 2 Student 3 made a link between Responsiveness 4 and the aspect of 

Reflexivity 6 associated with gaining feedback:   

 

“When we go back to people and we ask them for their feedback about our 

ideas and try to incorporate their feedback into developing our final ideas” 

(U2S3) 
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The final finding from this guiding principle concerns the aim of gaining 

stakeholder acceptance:  

 

“I think you are constantly looking for people to engage and accept 

whatever you’re doing and you’re always thinking that it has to be 

something which is economically viable and sustainable so I think that is a 

central ethos to all of it” (U2S1)  

 

Overall, the main finding is that participants believe that project outputs should 

respond to the needs and perspectives of stakeholders in order to create solutions 

which provide an element of authenticity in order to gain stakeholder acceptance.   

 

5.1.5 Section Summary  

In concluding the first section of the findings, the researcher has presented some 

of the data which led to the creation of the framework. This section therefore 

answered the first research question regarding the practices and principles utilised 

within UK-based design-led innovation postgraduate programmes that align with 

an understanding of Responsible Innovation. Due to the volume of ethical 

considerations undertaken across the different institutions not all of these could be 

presented. In this, one of the main findings which arose in the creation of the 

guiding principles was the strong interrelationships and areas of overlap that exist 

across the different guiding principles.  

  

In summarising the findings from this section, the researcher found that the 

majority of students’ project goals were centred around creating human-centred or 

societal benefit. In reviewing participants’ perspectives this seemed to come from 

an intrinsic motivation embedded within student’s values as described in part by 

University 4 Student 4:   

 

“We are always [responding to societal challenges]. I think as design 

students, you would struggle to find one of us who is passive and who 

doesn’t really care about what is going on around us. I think our cohort is 

mostly made up of worldly-wise millennials who have done a degree and 

we have an interest in social issues. Across the programme, I think 
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nowadays as students we are much more aware of these issues with things 

like Brexit coming around the corner and we are also a lot more invested 

due to the fact that we are now having to pay much more for our own 

education. I think in the majority of the projects that we are set we are able 

to make connections to societal challenges even if the brief doesn’t 

necessarily specify for us to interrogate them so the short answer is yes, we 

are very much aware of these challenges” (U4S4) 

  

In undertaking these societal challenges, students appear to be conscious of the 

decisions they are making and the ethical implications of their actions with 

emphasis being placed on the need to negotiate both impacts and aspirations in 

order to produce preferable futures which has been presented as the overarching 

aim of responsible innovation.    

 

Another finding that provided further justification for undertaking a review of 

practice came from University 3 Lecturer 2 who stated that students were in the 

very least trying to be responsible in their innovation practice. The researcher will 

now present the second section of findings which looked to explore the extent to 

which students were consciously considering aspects of ethics and responsibility 

within UK-based design-led innovation programmes.    

 

FINDINGS SECTION TWO: REVIEW OF PRACTICE  

This section provides a summary of the findings generated from the review of 

practice undertaken using the sites from the collective case study. In this section, 

firstly the quantitative findings will be presented in the form of the evidence rating 

results, which provide a measure of the strongest and weakest themes occurring 

across the documentation and the interviews. These will be presented alongside 

the relative validation scores. Next, the relationship findings will be presented 

which sought to understand links and overlaps between the different guiding 

principles. The validation scores relating to these will also be presented. At the 

end of this section, a summary will be presented synthesising the findings from the 

two quantitative measures and justifying the researcher’s decision to undertake 

further thematic investigation of Reflexivity 1d, which stood out as being the most 
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prevalent initial code across the case studies. The findings for this qualitative 

thematic analysis are then provided in the form of audit tables and description at 

the end of this chapter. These explore the relevant stakeholders, mechanisms and 

motivations concerned with the Reflexivity 1d code for each case study. As these 

are presented, relevant quantitative measures around relationships found between 

codes will also be provided in order to ensure reader clarity. 

 

5.2 Quantitative Findings - Evidence Scores 

Evidence scores were calculated from the initial codes which emerged from the 

documentation analysis and the transcripts of interviews. These were used to 

understand the prominence of each initial code for each source, each case study 

site and as a whole across the four programmes combined. It should be noted 

here that codes have been renamed in hindsight to allow the reader to understand 

which codes are being referred to. A first level of data findings for the evidence 

scores took shape in the form of a series of excel spreadsheets which were 

produced per data source to count the evidence levels associated with each initial 

code. These have not been provided due to the sheer size of this data set 

however this data was combined into a spreadsheet showing all of the overall 

evidence ratings which can be found in Appendix 11. The researcher will now 

provide the findings based on this data.  

 

5.2.1 Prominence of Guiding Principles  

In combining the weighted averages provided for each initial code, which made up 

the evidence ratings, the researcher was able to understand how many times and 

to what extent each guiding principle was cited which enabled her to produce a 

rank of the most to least prominent guiding principles as shown on the next page.  
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Prominence of Guiding Principles in Rank Order 

Guiding Principle 
Total 

Evidence 
Rating 

Ref 4: Understand, critique and adapt methods and tools to be most appropriate 
for the project 

963 

Ref 1: Question, define and review project goals and motivations and understand 
the contextual boundaries 

871 

Ref 6: Validate knowledge and gain feedback from a variety of internal and 
external sources 

838 

Ref 3: Assess and extend contextual and disciplinary knowledge by identifying 
and responding to gaps, uncertainties, areas of ignorance, assumptions, 
questions and dilemmas 

836 

Res 4: Understand and respond to emerging perspectives, views, norms and 
values in order to provide authentic solutions and to satisfy stakeholder needs 
and insights 

775 

Inc 3: Use multi-disciplinary co-creation and participatory design methods with a 
diverse range of stakeholders 

767 

Inc 4: Utilise empathic design, human centred design and social innovation to 
benefit for users and society 

620 

Ref 2: Regularly undertake self-critical evaluation and analyse team capabilities 
to understand subjectivities and limits of knowledge and control 

614 

Ant 1: Identify and articulate stakeholder preferences, aspirations and needs in 
order to create positive, societal futures 

600 

Ant 3: Anticipate alternative futures and their potential threats, risks, 
opportunities and requirements 

600 

Ant 4: Anticipate intended and unintended impacts and consequences of existing 
solutions and proposed concepts throughout their lifecycles 

565 

Res 1: Respond to emerging or anticipated grand societal challenges and 
megatrends 

429 

Inc 1: Identify and map as many stakeholders as possible including non-human 
stakeholders 

389 

Ref 5: Analyse the ethical dilemmas of the project and its outputs including those 
associated with social, environmental and organisational sustainability    

378 

Res 3: Adapt and improve existing outputs and proposals and create 
contingency wherever problems are identified or encountered 

351 

Inc 2: Facilitate a sustained, collaborative relationship with stakeholders which 
values openness and transparency 

290 

Res 5: Respond to design tensions and pain points and understand the need for 
negotiation 

269 

Ant 5: Build capacity for second-order responsibility and ensure that responsible 
decisions can be made into the distant future 

239 

Inc 5: Consider all existing levels and develop more democratic forms of 
governance including bottom-up models 

175 

Res 6: Create solutions that are productive, viable and resilient 161 

Inc 6: Create outputs aimed at informing and educating stakeholders 146 

Ant 2: Understand probable futures by considering continuation, imminent 
change and expected development 

116 

Res 2: Understand and conform to relevant policies, rules, regulations and 
legislation 

49 
 

Table 10: Prominence of guiding principles in rank order 

In looking at the prominence of the guiding principles, Reflexivity 4 concerning the 

understanding, application and adaptation of methods was cited as the most 
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prominent across the programmes gaining an overall weight average of 963.  

Across the 28 data sources, there were 130 instances in which examples were 

given that Reflexivity 4 initial codes had been evidenced in relation to specific 

projects. Alongside this, the participants and the documents provided an additional 

282 non-specific examples where Reflexivity 4 initial codes had been evidenced 

as considered in projects or within the programmes. There were 35 instances 

whereby participants or the documents noted the importance of Reflexivity 4 initial 

codes and 13 examples were given where participants or documents stated that 

Reflexivity 4 initial codes were not used. Reflexivity 1, which concerned the 

identification, definition and reviewing of project goals, was cited as the second 

most evident. Here, 178 specific examples were provided, 155 non-specific 

examples were given, 39 examples showed an awareness of Reflexivity 1’s 

importance and 6 examples specified that initial codes associated with Reflexivity 

were not used. Responsiveness 2, conforming to rules, regulation and legislation, 

was shown to be the least present guiding principle across the programmes. 

Participants supplied 8 specific examples whereby students had utilised codes 

under this guiding principle in their projects, as well as 13 examples of non-specific 

usage. There were 3 examples in which participants showed an awareness of the 

importance of this guiding principle and there were 2 instances where sources 

specified that the codes had not been considered.  

 

5.2.2 Prominence of Initial Codes  

In firstly looking at these combined evidence ratings, the initial codes were able to 

be placed in rank order to show the most prominent and least prominent codes 

cited across the interviews and the documentation. The table featured on the next 

page shows the top ten initial codes found across the four sites within the 

collective case study.  

 

 

 

 

 

 



 

120 
 

Top Ten Most Cited Codes Across All Four Case Studies 

Initial Code 
Overall 

Evidence 
Rating 

Ref 1d: identifying, defining and reviewing project goals 186 

Inc 1b: considering a variety of stakeholder perspectives  176 

Res 4b: understanding and reacting to emerging stakeholder perspectives, 
views, norms and values 

172 

Ref 1c: consciously attempting to create positive and responsible proposals 
and impacts  

158 

Inc 4c: using social innovation principles to create benefit for society  156 

Res 4c: adapting proposals and solutions to satisfy stakeholder needs and 
insights 

152 

Ref 3d: conducting primary research and extending contextual and 
disciplinary knowledge 

143 

Res 4e: ensuring authentic solutions using reliable methodological 
approaches and data sources 

138 

Ref 1a: identifying and exploring project boundaries  136 

Inc 1a: conducting stakeholder identification and mapping exercises  136 

Table 11: Top ten most cited codes across all four case studies 

In looking at these results, the Reflexivity 1, Inclusion 1 and Responsiveness 4 

guiding principles appear as recurring themes concluding that these were highly 

spoken about in the interviews and documents. In transferring these results into a 

bar chart provided below, it is possible to see that there is a sharp downwards 

gradient at the start of the graph which then turns into more of a steady decline 

after the top three initial codes. This shows that the Reflexivity 1d, Inclusion 1b 

and Responsiveness 4b codes were distinctly more prevalent than the rest of the 

initial codes with Reflexivity 1d standing out as significantly stronger.  
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Figure 13: Overall evidence ratings 

Due to the graph’s lack of detail, because of its intention in highlighting the large 

disparity between the top codes and the remaining codes, the table below shows 

the least cited codes resulting from the synthesis of all 28 participants’ data. This 

provides insight into the codes that were mentioned least within the documentation 

and the interviews and therefore may not be present across all of the programmes 

or projects.  

 

Least Cited Initial Codes Across All Four Case Studies 

Initial Code 
Overall 

Evidence 
Rating 

Ant 1h: identifying and working to satisfy university aspirations  3 

Ant 4i: understanding and manipulating intended legal impacts  3 

Ant 4j: understanding and manipulating unintended legal impacts 3 

Ant 4l: understanding and manipulating unintended political impacts 3 

Ant 4n: understanding and manipulating unintended economic 
impacts 

3 

Ref 5g: considering the design team’s/researcher’s ethical rights 2 

Inc 2k: using sustained collaboration with academics  2 

Inc 3y: providing feedback to peers 2 

Inc 6f: educating peers, academics and researchers indirectly 2 

Inc 6h: educating experts indirectly 2 

Ref 2j: showing commitment and respect within project teams -2 

Table 12: Least cited initial codes across all four case studies 
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From this, Anticipation 4 and Inclusion 5 codes occurred multiple times showing 

that these were the least prominent codes within the documents and the 

interviews. In investigating this in more detail from each case study’s perspective, 

the consistency of these results across the different institutions can be explored.  

 

The main finding showed that a lot of the codes which showed weaker evidence 

ratings concerned aspects of knowledge that the students were likely to be 

unaware of for example three of the initial codes involve unintended 

consequences and two initial codes concern educating different stakeholders in an 

indirect way. Because of the small amount of data available across these and 

because of the opportunity to gain learning from this aspect, these aspects will be 

discussed further below.  

 

In first looking at these unintended consequences, unintended legal consequences 

were not referred to by any of the universities. In terms of understanding 

unintended economic impacts however, though the participants from University 1, 

2 and 4 provide no examples, Student 1 from University 3 provided an example 

here, as cited in the extract below:  

 

“In terms of the economy, I suppose our guidelines would also be 

applicable there too because as well as benefiting the users of the space, 

they also promoted worker productivity which would be beneficial for the 

business” (U3S1) 

 

In using the words, I suppose, this student seems to be reflecting on the project in 

the moment and seems to suggest that this is not something that they considered 

within the project itself which therefore provides the evidence to suggest that the 

student is in fact referring to an unintended consequence here. This therefore 

points towards a possible area of improvement. In looking at Ant 4i, dealing with 

the intended legal impacts, there were no references to this made by any sources, 

again providing a potential area of improvement.   

 

From Ant 4l’s perspective looking at unintended politic impacts, only Student 2 

from University 4 provided evidence when they spoke about the potential for 

political activists to hack into their game in order to encourage decision makers to 
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implement policies that wouldn’t work in real life. The students therefore identified 

some more work was therefore required on the concept but stated that they ran 

out of time here. This therefore does suggest that in certain projects, students are 

looking to understand the unintended political impacts concerned with their 

products. Only participants from University 4 described one project within the 

politics field and would account for the low ranking here which also explains the 

low ranking of Anticipation 4k, the initial code associated with intended political 

impacts. There were no mentions of this code from any of the sources within 

University 1 or 2, though University 3 Lecturer 2 gives additional insight from their 

institution’s perspective here:  

 

“They have mostly responded to social and economic impacts. The political 

not so much. First, because they don’t have the knowledge of existing 

policies and regulations that govern or that enable and support or hinder 

certain innovations” (U3L2) 

 

This provides some reasoning behind the consideration of both the unintended 

and intended political impacts being so low within Case Study 3. University 4 was 

the only course to undertake a project which was primarily located within a political 

field. University 4 Student 2 spoke about this project when describing that they 

wanted to allow councils to create policies that worked towards citizens’ preferred 

futures by collecting data from citizens. University 4 Student 4 stated that in this 

project they aimed to give citizens more capability to frame issues, formulate 

questions and propose solutions by implementing citizen panels which they hoped 

to allow citizens to be more fairly and democratically represented and well-

represented. This general lack of knowledge around policies and regulations that 

govern, enable, support or hinder innovations could be an area for improvement in 

future responsible design-led innovation education. 

 

When looking at the indirect education of peers, academics, researchers and 

experts, it is assumed that this is something that the participants may not realise 

that they are doing by putting their work out into the world. It was therefore 

expected for these initial codes not to be mentioned per se but the initial codes 

were created in conjunction with other similar initial codes which then allowed the 

researcher to understand the possibility for these aspects. The researcher’s 
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justification here is that in creating their project documents and disseminating 

these, this may educate others as to responsible methods or solutions.  

 

In terms of Reflexivity 2j, showing commitment and respect in team working, only 

sources from University 1 and 4 discussed the code but took on two different 

perspectives. Within University 1, there seemed to be some tension existing 

between team members at some points throughout the course with two of the 

students discussing this. University 1 Student 2 spoke about the problem with their 

grading processes. The student explained that certain students had come to the 

realisation that they would achieve the same mark as their group mates no matter 

how much commitment they put into projects which led to a lack of contribution. 

This student pointed out that this made it hard to motivate those individuals to 

come in everyday and give the same amount of input as everyone else without 

pushing them away at the same time. The student also discussed that when 

certain individuals had managed or facilitated a project, they had saw a lack of 

respect amongst group members. University 1 Student 3 echoed this students’ 

perspective stating that some students didn’t approach the projects seriously with 

the student pointing out that there were times where they had to pick up the slack. 

The student felt that this came from a lack of understanding that the project that 

they were doing was serious and had to be delivered on time as well as a lack of 

understanding that it was beneficial as a learning opportunity. From University 4’s 

perspective, Student 2 provided some hints of similar issues in stating that group 

work required trust and that in one project the team separated into two groups in 

order to tackle the issue of people who don’t normally do much and just take 

advantage of the group work. The student felt that the course was very good at 

selecting students who would contribute but that there were still some of these 

people present within their cohort. University 4 Student 3 added to this in stating 

that they had had to learn tolerance in working with people that didn’t have the 

same thinking as them and pointed out that sometimes they would clash so the 

course had helped them to be more understanding of where people come from 

and of different ways of thinking. From these examples, it seems that there have 

been some issues with team working in both University 1 and 4 with the students 

from University 4 using this to adapt their working practices and collaboration skills 

but with the students from University 1 showing some difficulty in dealing with this.  
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When investigating Reflexivity 5g, considering the design teams and the 

researcher’s ethical rights, further, there was minimal mention of this across the 

sources with only University 1 Lecturer 2 explaining that the ethical consideration 

mostly looked at protecting individual rights rather than organisational rights. It 

might be that the lecturers complete the ethical procedures for the projects and 

that this hasn’t been mentioned much because it’s not necessarily part of the 

curriculum.  

 

From Anticipation 1h’s perspective surrounding identifying and working to satisfy 

university aspirations, a similar finding was discussed by lecturers from University 

2 and 3. Lecturer 1 from University 2 stated that the university hoped to produce 

not just people who are good designers but good citizens. This was echoed by 

Lecturer 1 from University 3 who emphasised that the value, for doing good, is 

embedded within the university and that they have a vision of being a good 

neighbour in the city. This may have been only mentioned a couple of times 

however this was an overarching theme throughout the case studies despite this 

not being related directly to university aspirations when mentioned.  

 

The overall finding associated with the least cited initial codes is that students are 

able to consider the codes where appropriate but that their consideration is 

dependent on the project’s context.  

 

5.2.3 Case Study Prominence  

In looking at the prominence occurring for the different institutions, in order to 

understand further results and not for comparative reasons, the researcher totalled 

the evidence ratings for all of the codes across all of the sources in each 

university. University 3 was cited as scoring the least overall evidence rating with 

University 4 providing the most evidence as a whole. The researcher must once 

again make it clear that this is dependent on the evidence provided within the 

interviews and cannot judge the programme in its entirety. The was a considerable 

difference, of 42.7% between these two scores. University 2 showed the second 

highest prevalence overall and University 1 was shown to rank third.    
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Source Total Evidence 
Score  

Uni 4 3508 

Uni 2 2519 

Uni 1 2391 

Uni 3 2008 

Table 13: Total evidence scores per case study 

Because of the difference in results, the researcher transferred all of the weighted 

averages into percentages. This was done by dividing the weighted averages by 

the score of the highest cited code across each source type in order to achieve a 

corrected score out of 100. This then allowed the consistency of the codes across 

the case studies to be reviewed in comparison to each other to understand the 

occurrence of the top codes in more detail. Where scores are provided in the 

section below, these will all refer to these corrected scores.  

 

5.2.4 Consistency Between Sources  

The bar chart below shows the evidence ratings shown by each university across 

the top cited codes. These were used to review the consistency across the results.  

 

 

Figure 14: Top ten most cited evidence ratings per university 
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The top three codes, Reflexivity 1d, Inclusion 1b and Responsiveness 4b, showed 

fair levels of consistency. In looking at the Reflexivity 1d initial code in more detail, 

three of the programmes provided evidence ratings above 75 with University 3 

providing Reflexivity 1d as the top cited code, scoring a corrected rating of 100, 

University 4 scoring 98.48 and University 2 scoring 78.95. Inclusion 1b, showed a 

fair level of consistency again with three of the universities providing evidence 

ratings above 75. The highest consistency across this code was seen between 

University 2 & 4 whereas University 1 ranked much higher and University 3 ranked 

slightly lower. Responsiveness 4c showed the most consistency across University 

2, 3 and 4 with University 1 scoring slightly lower. Some of the codes that followed 

these in the table showed less consistency in that larger gaps were starting to 

appear between the data sets and anomalies started to occur. An example here 

can be seen in the Responsiveness 4e code, which is cited as relatively high in 

prominence within three of the universities but is ranked much lower in University 

2. The most evidenced and consistent codes will now be investigated in more 

detail showing the ratings across the document, the lecturers and the students 

from each university.  

 

In reviewing the graph on the following page, the corrected evidence ratings are 

given for the documents, lecturers and students of each university, in relation to 

the most prominent initial code, Reflexivity 1d, which was concerned with 

identifying, defining and reviewing project goals.  
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Figure 15: Data source consistency comparison for Reflexivity 1d 

The documentation from University 2, 3 and 4 all cited Reflexivity 1d as the top 

code across the whole data set though the documents from University 1 rated this 

lower. There was a high level of consistency shown between the lecturers and a 

fairly high degree of consistency between the students, though the students from 

University 3 and 4 provided slightly stronger evidence than the rest of the sources. 

In looking across the different sources from each university, the University 1 

sources all agree in providing similar levels of evidence. The documents from 

University 2 provided a heightened evidence rating than the lecturers and the 

students who rated the evidence levels very closely. From University 3’s 

perspective, both the documents and the students cited Reflexivity 1d as the top 

initial code with the lecturers considering this to be slightly lower and from 

University 4’s perspective, the documents cited this code the highest with the 

lecturers showing the lowest rates. Overall, the results show a fair level of 

consistency with no obvious anomalies.  

 

In looking at the same results from Inclusion 1b’s perspective, slightly less 

consistency was shown between the sources compared to Reflexivity 1d, however 

levels of consistency were still relatively high compared to other initial codes. 
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Figure 16: Data source consistency comparison for Inclusion 1b 

In analysing this code, University 1 documents provide the strongest evidence 

ratings out of the documents, followed closely by University 2, with University 3 

and 4 showing weaker ratings. From the lecturers’ perspective, the ratings follow 

the same pattern. In terms of students, again University 1 showed the strongest 

rating within the Inclusion 1b code but this was followed closely by University 4 

then University 3 with University 2 being ranked as the weakest. In comparing 

across the sources of each university, across all of the source types University 1 

provided the most evidence with the lecturers citing Inclusion 1b as the top code. 

The University 2 documents and students agree to a similar level, with the 

University 2 lecturers providing a stronger rating. University 3 showed similar 

ratings across its sources though these were the weaker ratings out of the sample. 

The University 4 documents cited Inclusion 1b as being relatively weak compared 

to the lecturers and students who provide higher evidence ratings.   

 

Responsiveness 4b showed one of the highest consistency levels out of the higher 

rated initial codes.   
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Figure 17: Data source consistency comparison for Responsiveness 4b 

When exploring the Responsiveness 4b code across the documentation’s point of 

view, University 1, 2, and 4 show very similar results with University 3 showing a 

lower prominence. From a lecturer’s point of view, the lecturers from University3 

and 4 cited this code as fairly prominent with a good level of agreement whereas 

the University 1 and 2 lecturers cited the code as being quite weak and yet, 

showed a good level of agreement. The students provided the most consistent 

results with University 1,2 and 4 providing fairly prominent results and the students 

from University 3 ranking this as the top rated code. Across the universities, the 

documents cited the code most in University 1, followed closely by the students 

with the lecturers citing the code the least. From University 2’s perspective, the 

students showed the highest prominence followed by the documents and then the 

lecturers. In terms of University 3, there were very considerable gaps between the 

students and the documents with University 4 showing the most consistency 

across the sources. 

 

In terms of the consistency across the weaker codes, the table below has been 

created using the same scale as the table showing the least cited initial codes. 
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Figure 18: Least cited evidence ratings per code per case study 

The use of scale has been done intentionally in order to represent the high level of 

consistency between the different universities. Because of this high level of 

consistency and the small degrees of difference presented here, there is no need 

to analyse each of the sources within these universities as all of the universities 

are in agreement in terms of a lack of presence within the documents and 

interviews.  

   

Overall, there was a relatively high level of consistency shown across the different 

cases within both the stronger and weaker codes. Again, there was a high level of 

consistency across source types within each programme in terms of the stronger 

codes though the researcher didn’t analyse these in terms of the least cited codes. 

In comparing the ratings overall, the documents tended to show lower levels, likely 

to be caused by their static state as well as concentration on other aspects of the 

programme and curriculum besides projects including assessment and learning 

objectives. The lecturers however were able to respond to the interview questions 

and so were given more opportunity to talk about different aspects of responsible 

innovation. The lecturers and students both within and across case studies 

provided a high level of consistency.   

 

5.2.5 Validation Findings  

The validation findings relating to the evidence ratings were produced from a 

series of questionnaires which asked lecturers and students to rate out of ten, the 

extent to which a selection of the initial codes were consciously considered on 
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their courses. Because of the sheer volume of initial codes, with 217 existing, only 

a small sample of these were able to be tested with the participants. In looking at 

the participants’ validation scores for the initial codes which were ranked as the 

top ten most prevalent, it’s possible to understand the extent to which the 

participants validated some of the evidence findings.  

 

Validation Scores for the Most Cited Initial Codes 

Initial Code 
Total 
Rank 

Validation 
Average 

Ref 1d: identifying, defining and reviewing project goals 186 8.40 

Inc 1b: considering a variety of stakeholder perspectives  176 7.70 

Res 4b: understanding and reacting to emerging stakeholder 
perspectives, views, norms and values 

172 8.17 

Ref 1c: consciously attempting to create positive and responsible 
proposals and impacts  

158 8.90 

Inc 4c: using social innovation principles to create benefit for 
society  

156 9.00 

Res 4c: adapting proposals and solutions to satisfy stakeholder 
needs and insights 

152 7.33 

Ref 3d: conducting primary research and extending contextual and 
disciplinary knowledge 

143 N/A 

Res 4e: ensuring authentic solutions using reliable methodological 
approaches and data sources 

138 9.50 

Ref 1a: identifying and exploring project boundaries  136 N/A 

Inc 1a: conducting stakeholder identification and mapping 
exercises  

136 8.00 

Table 14: Validation scores for the most cited initial codes 

In looking at the initial codes with the higher evidence ratings, it’s possible to see 

that the participants rated these as being highly present within their courses, all 

achieving a strength of 7 or more, although they did not necessarily reflect the 

ranked order as found from the interviews and documentation analysis. Two of the 

initial codes were not present in the validation questionnaires, due to random 

selection processes, and so were not able to be validated.  

 

Validation Scores for the Least Cited Initial Codes 

Initial Code 
Overall Evidence 

Rating 
Validation 
Average 

Ant 1h: identifying and working to satisfy 
university aspirations  

3 6.75 

Ant 4i: understanding and manipulating intended 
legal impacts  

3 5.50 

Ant 4j: understanding and manipulating 
unintended legal impacts 

3 4.67 

Table 15: Validation scores for the least cited initial codes 
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In analysing the findings for the initial codes which achieved weaker evidence 

ratings, the validation results also reflected that these were the weaker aspects 

present on the course although they were still found to be relatively highly present.  

 

The finding here is therefore that the evidence ratings have given a fairly good 

reflection of the most prominent and least prominent initial codes. The most cited 

evidence ratings calculated from the interviews didn’t necessarily reflect the codes 

which gained the highest ratings from participants. This is potentially due to the 

fact that the interview design encouraged participants to speak about a specific 

selection of these. The researcher therefore stresses again that the numerical 

evidence ratings correlate to the practices and principles which were interrogated 

within the interviews and the documents and therefore only provide a snapshot of 

the programmes. They were therefore not meant to reflect the strength of the 

presence of different aspects across the entire courses rather the extent to which 

they were spoken about in the interviews.   

 

In looking at the average validation scores of the different initial codes analysed, it 

is possible to see that in rating the extent to which codes were consciously 

considered, the participants scored the majority of the initial codes as above 5, 

which suggests that the majority of the codes showed a high level of prominence 

of the courses with the lowest rated code, Responsiveness 1j, being rated 4 out of 

10.    
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Initial 
Code 

Average 
Validation 

Initial 
Code 

Average 
Validation 

Initial 
Code 

Average 
Validation 

Initial 
Code 

Average 
Validation 

Res 4e 9.50 Ref 4e 8.25 Ref 3b 7.33 Ant 1g 6.00 

Ant 5e 9.20 Ant 4o 8.20 Ref 2g 7.29 Ant 4e 6.00 

Inc 3g 9.00 Res 4b 8.17 Ant 5d 7.25 Inc 5a 5.80 

Inc 4c 9.00 Ant 2b 8.00 Ref 2m 7.20 Inc 1c 5.75 

Ref 2e 9.00 Inc 1a 8.00 Inc 5c 7.00 Res 5c 5.60 

Ref 3a 9.00 Inc 3u 8.00 Inc 6c 7.00 Res 2c 5.57 

Ref 4d 9.00 Inc 5b 8.00 Inc 6e 7.00 Ant 4i 5.50 

Ref 4h 9.00 Ref 4k 8.00 Res 2d 6.80 Ant 5f 5.50 

Ref 6c 9.00 Inc 1b 7.70 Ant 1h 6.75 Ref 5b 5.50 

Ref 1c 8.89 Ant 5c 7.67 Res 6b 6.75 Inc 6g 5.33 

Ref 2d 8.75 Inc 3t 7.67 Inc 5e 6.29 Res 5b 5.00 

Res 1e 8.50 Ref 4o 7.67 Ant 4k 6.25 Ant 4j 4.67 

Ref 1d 8.40 Res 4a 7.57 Res 1d 6.25 Inc 3f 4.50 

Res 4d 8.40 Ant 4m 7.40 Inc 2m 6.20 Res 1j 4.00 

Res 5a 8.38 Ref 5c 7.40 Ref 1i 6.20   

Ref 2h 8.29 Res 3b 7.33 Ref 3f 6.20   

Ref 3h 8.25 Res 4c 7.33 Ant 3b 6.14   

Table 16: Average validation scores per code in ranked order 

This table shows an additional finding as it provides evidence that on top of the fair 

validation levels associated with the most and least prominent initial codes coming 

out of the documentation analysis and the interviews, it’s possible to understand 

the strength of the validity of the initial codes as a whole. The results provided 

insight that all of the initial codes were validated to a relatively high degree by 

participants. None of the initial codes achieved an average of 0 which would have 

shown a lack of presence on any of the courses.  

 

The validation questionnaire provides insight into three initial codes which were 

rated as below average. These were Anticipation 4j, understanding and 

manipulating unintended legal impacts, Inclusion 3f, fostering co-creation outside 

of the course and Responsiveness 1j, considering community resilience and 

economic growth. The interview ratings agreed with the lower ranking of Inclusion 

3f however cited these other two codes as being relatively present. These will be 

discussed further in Chapter 6.  
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5.3 Quantitative Findings - Relationships  

The review of practice enabled the researcher to further explore the existence of 

relationships being cited by participants using an audit. These are presented using 

a relational map as advised by Urquhart (2017). In reviewing the relationship 

findings, the researcher was able to produce a number of diagrams to show the 

prevalence of relationships between the different guiding principles. The diagram 

below shows an overview of all of the relationships found which were cited by the 

participants and the documents. In looking at the key to the left, it’s possible to see 

how many of the 28 participants cited each relationship.  

  

 

Figure 19: Relationship map showing all relationships cited 

This data produced insights that led to the main finding regarding the relationships 

in between the guiding principles. The finding is that within a significant amount of 

the guiding principles, a high level of interconnectedness exists. In reviewing the 

diagram in more detail, it’s possible to see from the amount of dark green 

connectors that a significant proportion of the guiding principles were cited as 

being related to each other by at least 25 of the sources which provides a high 

confidence level. Exploring this in more detail, these relationships have been 

placed into their own diagram below for the reader to more easily understand. 
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Figure 20: Relationship map showing the relationships cited by all 28 participants 

The anticipation principles feature in the top right, the reflexivity principles in the 

bottom right, the inclusion principles within the bottom left and the responsiveness 

principles in the top left. In reviewing the population density of the connectors, the 

researcher was able to get a sense that the most popularly cited relationships sat 

within the reflexivity theme.  

 

Total Relationships per Theme 

Anticipation Reflexivity Inclusion Responsiveness 

Possible 2800 Possible 3276 Possible 3276 Possible 3276 

Actual 1958 Actual 2795 Actual 2263 Actual 2343 

Average 391.6 Average 465.8 Average 377.2 Average 390.5 

Figure 21: Total relationships per theme 

Taking this from a numerical perspective, the researcher calculated the total 

number of relationships cited by all participants per theme. In order to compare the 

relationships, because the Anticipation theme only consists of five guiding 

principles and the other themes consist of six, the use of mean averages was 

required. The findings from this confirmed that reflexivity relationships were the 

most prominent relationships cited with a significantly higher average than the 

other themes. Inclusion relationships were found to be the least cited on average.  
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In separating these up into the different guiding principles, the researcher was able 

to understand which showed the most and least relationships as cited by 

participants.  The matrix below shows the number of participants citing each 

relationship.  

 

 

Figure 22: Relationship matrix showing the number of sources citing each relationship 

From this, Reflexivity 3, concerning contextual knowledge, showed the most links 

to other guiding principles with Responsiveness 2, conforming to rules, regulations 

and legislation, showing the least. There were a multitude of different relationships 

which all 28 participants cited which in parts will be drawn upon in the discussion 

but the relationship between Anticipation 2, concerning probable futures and 

Inclusion 2 concerning the development of an open, transparent and sustained 

collaborative relationship, was the only relationship not to be referred to by any 

participant. This provided good confidence that a relationship doesn’t exist 

between these two principles. The validation scores for these results will now be 

provided.   

 

5.3.1 Validation Findings  

In looking at the relationship data from the validation results, some interesting 

results were found. The code which cited the highest degree of relationships within 

the interviews and the documents, Reflexivity 3, concerning contextual knowledge, 

Ant 1Ant 2Ant 3Ant 4Ant 5Ref 1 Ref 2 Ref 3 Ref 4 Ref 5 Ref 6 Inc 1 Inc 2 Inc 3 Inc 4 Inc 5 Inc 6 Res 1 Res 2 Res 3 Res 4 Res 5 Res 6

Ant 1 12 27 27 24 28 23 28 26 26 23 25 9 24 27 17 15 27 4 27 28 23 20 Ant 1 490

Ant 2 17 14 9 14 6 18 14 11 5 5 0 3 9 7 1 18 1 8 10 9 6 Ant 2 197

Ant 3 26 17 27 14 27 23 17 14 22 6 18 22 13 13 25 8 23 22 16 17 Ant 3 414

Ant 4 22 28 22 28 26 26 16 25 9 17 28 19 17 28 10 26 27 23 21 Ant 4 485

Ant 5 24 13 23 18 25 12 17 9 14 19 10 12 24 4 21 19 17 19 Ant 5 372

Ref 1 21 28 26 28 24 27 15 21 28 20 19 28 7 27 28 25 23 Ref 1 516

Ref 2 26 28 17 28 22 21 26 21 13 4 19 6 26 27 17 7 Ref 2 407

Ref 3 28 24 27 27 18 27 26 24 18 28 11 25 28 26 18 Ref 3 533

Ref 4 22 26 28 21 28 28 20 9 22 10 23 28 22 12 Ref 4 488

Ref 5 13 24 11 18 27 14 14 28 12 24 23 22 20 Ref 5 446

Ref 6 25 23 27 25 14 12 13 5 22 27 17 8 Ref 6 405

Inc 1 15 26 27 22 11 27 11 25 27 22 13 Inc 1 473

Inc 2 24 16 9 8 10 4 15 25 15 8 Inc 2 291

Inc 3 25 15 8 16 6 23 28 20 13 Inc 3 427

Inc 4 20 14 26 7 28 28 23 17 Inc 4 491

Inc 5 9 20 10 13 19 15 11 Inc 5 334

Inc 6 16 1 12 16 10 8 Inc 6 247

Res 1 13 26 24 24 21 Res 1 483

Res 2 5 11 4 3 Res 2 153

Res 3 24 21 20 Res 3 464

Res 4 24 19 Res 4 512

Res 5 16 Res 5 411

Res 6 Res 6 320

All Relationships Sources 

Citing (/616)
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was also cited as holding the strongest relationships within the validation 

questionnaire. This was closely followed by Responsiveness 6, which concerned 

viability and resilience, and fell within the middle of the interview results. In looking 

at the relationships that the participants rated as weakest, Responsiveness 2, 

conforming to rules, regulations and legislation, scored the lowest here again 

reflecting the results found in the interviews.  

 

Validation Results for Relationships 
Code Average 

Score 
Code Average 

Score 
Code Average 

Score 
Code Average 

Score 

Ant 1 8.14 Ref 1 7.31 Inc 1 7.20 Res 1 6.53 

Ant 2 6.52 Ref 2 7.15 Inc 2 7.72 Res 2 6.06 

Ant 3 8.48 Ref 3 8.85 Inc 3 8.43 Res 3 7.06 

Ant 4 7.33 Ref 4 6.57 Inc 4 7.95 Res 4 8.53 

Ant 5 7.20 Ref 5 6.28 Inc 5 7.86 Res 5 8.08 

  Ref 6 7.53 Inc 6 7.09 Res 6 8.64 

Table 17: Validation results for relationships 

When looking at the overall numerical values out of ten here though, the 

participants score all of the relationships rather highly, with the weakest 

Responsiveness 2 gaining an average relationship strength of 6.06 which reflects 

a high level of interconnectedness throughout the codes within the proposed 

framework. 

 

 

Table 18: Comparison between relationship scores 
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In referring back to the overall code averages here, the codes which showed a 

larger range between the relationship averages gained from the interviews and the 

relationships averages gained from the validation questionnaire, very much reflect 

the codes which scored low evidence ratings. Where the relationships were found 

to be high within the interviews, the validation results seem to reflect this. 

 

Code Average 

Rank 

Code Average 

Rank 

Code Average 

Rank 

Code Average 

Rank 

Ant 1 26.04 Ref 1 51.27 Inc 1 70.19 Res 1 22.86 

Ant 2 13.61 Ref 2 30.52 Inc 2 9.62 Res 2 8.24 

Ant 3 33.54 Ref 3 47.73 Inc 3 16.12 Res 3 35.58 

Ant 4 15.04 Ref 4 37.89 Inc 4 44.60 Res 4 57.96 

Ant 5 22.91 Ref 5 28.58 Inc 5 18.85 Res 5 34.03 

  Ref 6 29.80 Inc 6 8.17 Res 6 21.18 

Table 19: Relationship validation averages per guiding principle 

This adds weight to the hypothesis that the students were unable to speak about 

some relevant aspects of responsible innovation existing on the courses perhaps 

due to either the time constraints or the questions set out within the interviews 

which again justified the need to undertake the validation questionnaire. Again, 

this does seem to validate the large degree of interconnectedness between all of 

the different aspects set out in the proposed framework.  

  

5.4 Section Summary 

In reviewing the project-based practice associated with the universities in a more 

in-depth manner using magnitude coding backed up by validation questionnaires 

the researcher was able to gain an insight around the extent to which the guiding 

principles were consciously being considered. In synthesising the different 

elements across the evidence ratings, the main finding showed Reflexivity 1d, 

identifying, defining and reviewing project goals, stood out as being the most 

prominent, whilst showing high levels of consistency and achieving high validation 

scores.  A more in-depth thematic analysis for this initial code will now be 

provided. 
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5.5 Review of Practice: Reflexivity 1d  

In analysing, the Reflexivity 1d initial code, the researcher was able to undertake 

more extensive thematic analysis in order to understand how aspects of 

responsible innovation were implemented within the practices and principles 

associated with design projects within the four universities. Firstly, the evidence 

ratings and the relative validation rating will be provided. This will be followed by 

the relationship ratings and then the findings from the thematic analysis will be 

presented. 

 

5.5.1 Evidence Ratings  

In first of all, looking back at the raw data collected in order to calculate the total 

evidence ratings, the table below shows the results for Reflexivity 1d’s presence 

across the different institutions. 

 

Ref 1d Source Not 
Present 

Aware Present Specific Weighted  

Uni 1 Documents 0 0 4 0 8 

Lecturers 1 2 4 0 8 

Students 1 0 1 6 18 

Total 2 2 9 6 34 

Uni 2 Documents 0 0 3 0 6 

Lecturers 0 1 5 0 11 

Students 0 0 2 8 28 

Total 0 1 10 8 45 

Uni 3 Documents 0 0 4 0 8 

Lecturers 0 0 2 1 7 

Students 0 0 3 6 24 

Total 0 0 9 7 39 

Uni 4 Documents 0 0 6 0 12 

Lecturers 0 2 3 3 17 

Students 0 1 3 9 34 

Total 0 3 12 12 63 

Overall Total 2 6 40 33 181 

Table 20: Reflexivity 1d evidence ratings per case study 

The code was seen to be most evident within University 4, scoring a weighted 

average of 63 and least evidenced within University 1, where it scored a weighted 
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average of 34. In looking at this across the different source types, it’s possible to 

see that Reflexivity 1d was spoken about the most by the students who presented 

a weighted average of 104 and least across the documents which provided a 

weighted average of 34. 

 

Ref 1d Source Not 
Present 

Aware Present Specific Weighted  

Overall Documents 0 0 17 0 34 

Lecturers 1 5 14 4 43 

Students 1 1 9 29 104 

Total 2 6 40 33 181 

Table 21: Reflexivity 1d evidence ratings per source type 

The validation score relating to the evidence ratings which came from the 

validation questionnaire and showed the extent to which participants felt that 

Reflexivity 1d was consciously considered on their courses was 8.4 out of 10.  

 

5.5.2 Relationship Findings  

Within the data analysis processes, the researcher also analysed the different 

relationships occurring between different codes to establish where any 

interconnectedness existed. These results for the Reflexivity 1 guiding principles, 

the guiding principle in which the Reflexivity 1d initial code falls under can be seen 

in the table below. This shows how many of the different sources made 

connections between this and other codes. Due to the sheer volume of initial 

codes, the individual relationships were not analysed, rather the guiding principles 

which they fell under.  
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Figure 23: Frequency of Reflexivity 1 relationships cited by participants 

The initial codes which showed the most evidence of being connected to 

Reflexivity 1 were Anticipation 1, preferable futures, Anticipation 4, impacts and 

consequences and Reflexivity 3, revolving around contextual knowledge and 

uncertainties. As well as Reflexivity 5, ethical considerations and sustainability, 

Inclusion 4, concerning human-centred design and social innovation 

Responsiveness 1, societal challenges and megatrends and Responsiveness 4, 

responding to emerging stakeholder perspectives. All of these relationships were 

made by all 28 sources and participants. The weakest relationship was cited 

between Reflexivity 1 and Responsiveness 2 which involved conforming to rules, 

regulation and legislation with only seven participants suggesting a link.   

 

Out of these relationships, the participants were asked to rate the relationship 

between Reflexivity 1 and Reflexivity 3 which they rated as 8.5 out of 10.  
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5.5.3 Quantitative Results Summary  

From these results, it’s possible to see that Reflexivity 1d was cited as being most 

evident by the participants from University 4 and least evident by participants from 

University 1 with students citing this code the most and the documentation citing it 

the least. Seven codes covering the different dimensions were suggested to be 

strongly linked to the identification, definition and reviewing of project goals. Within 

the validation questionnaire both the existence of this code on the course and the 

relationship between Reflexivity 1 and Reflexivity 3 were rated strongly. The 

researcher will now present the findings from the qualitative review of practice.  

 

5.5.4 Reflexivity 1d: Identifying, defining and working towards project goals  

In looking at the Reflexivity 1d initial code in more detail the justification of its 

relevance to Responsible Innovation will first be discussed followed by specific 

elements found within the project-based practice within the case studies.  

 

5.5.4.1 Relevance to Responsible Innovation  

In investigating participants’ perspectives of Responsible Innovation, elements of 

Reflexivity 1d, concerning project goals, were present across all four case studies. 

Both students and lecturers heavily emphasised the creation of positive, social 

value, improvement or transformation as a major goal of Responsible Innovation, 

with three out of four case studies centring around principles of user-centred and 

human-centred design and some reflecting on the goal to address needs:  

  

“It’s not starting from the innovation itself but it’s looking at the end-user and 

really addressing their needs and problems and looking at being valuable 

and meaningful for the people being designed for” (U3L2)   

 

Other reoccurring aspects sought to prevent negative impacts and envision 

preferable futures which the University 2 students and University 3 lecturers 

directly referred to.  
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An additional overarching theme, cited by all case studies, which was reflected in 

participants’ mention of Responsible Innovation goals, considered the wider 

ecosystem through concepts including the triple bottom line, PESTLE analysis, 

whole ecosystem analysis, complexity theory, network analysis and megatrends. 

This macro perspective was not only considered using a wide approach but also a 

long-term approach with students and lecturers from University 2 emphasising the 

need for goals to consider the lasting or rolling impacts that proposals can bring to 

society.   

 

The final insight gained around Responsible Innovation goals was provided by 

University 3 Student 4 in stressing the potential for adaptability in responding to 

the dynamic nature of goals within projects: 

 

“It’s having a strategic direction that the innovation can be directed towards 

but being open to the environment and what’s happening in order to be 

flexible and responsive enough not to be tunnel-vision focussed on the 

strategic aim and to miss something” (U3S4)   

 

Participants evidenced the importance of project goals as an element of 

Responsible Innovation with the main arguments centring around positive, social 

impact, stakeholder needs and careful consideration of the whole ecosystem. In 

relating this back to the framework, there are clear links made between Reflexivity 

1 and a range of other codes as shown below.  
 

Code 
Sources 
Citing  

Ant 1: Identifying and articulating aspects of preferable futures 28 
Ant 4: Anticipating intended and unintended impacts and consequences of existing products 
and prototyped concepts throughout their lifecycles 

28 

Ant 5: Building capacity for second-order responsibility to ensure that responsible decisions 
can be made into the distant future 

24 

Ref 5: Analysing the ethical dilemmas associated with the project and considering the 
sustainability of concepts and associated consumer behaviours 28 

Inc 1: Identifying and mapping as many stakeholders as possible whilst taking the needs of 
non-human stakeholders into account 

27 

Inc 4: Utilising empathic design and human-centred design principles to support the 
development of social innovation capacity 

28 

Res 1: Responding to grand societal challenges and megatrends as they emerge or are 
anticipated 

28 

Res 4: Understanding and responding to emerging perspectives, views, norms and values in 
order to provide authentic solutions and to increase the likelihood of stakeholder acceptance 

28 

Table 22: Most cited Reflexivity 1 relationships 
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In looking at the number of sources that cited these relationships within the 

quantitative stages of the research, these links were found to be highly discussed 

by all 28 sources. The project-based practice within the programmes will now be 

discussed.  

 

5.5.4.2 Project-Based Practice  

In exploring aspects of ethics and responsibility within the practices and principles 

found to relate to Reflexivity 1d, the researcher examined the creators of project 

goals as well as the methods, tools, practices and processes utilised and the 

motivations used to develop and refine these. The stakeholder groups acting as 

originators here are presented in the audit table below.  

 

Creators 
University 1 University 2 University 3 University 4 

Total 
Docs Lect Stud Docs Lect Stud Docs Lect Stud Docs Lect Stud 

Academics x    X     x   3 

Client x x X x X X  x x x x x 11 

Students x x x x X X x x x x x x 12 

Total 3 2 2 2 3 2 1 2 2 3 2 2  

Table 23: Sources citing creators of project goals 

The prominence of live projects across all case studies and self-initiated projects 

within three programmes was found to account for the consistency discovered in 

clients and students holding responsibility for creating initial project goals. Where 

self-initiated projects, in which students created their own design briefs, clearly 

featured in Universities 2, 3 and 4, University 1 provided no evidence of these. 

Instead, students had opportunities to construct their own research objectives 

within the scope of a client brief. Academics, as originators, were the least cited 

amongst case studies with less agreement across the programmes. University 1 

documents provided evidence of the viability of academic-led research enquiries 

but out of all of the case studies, only University 1 Student 2 suggested that they 

worked for a lecturer as a client as a result of the original client pulling out. The 

student didn’t describe whether or not they worked to the original client’s brief. 

Where the lecturers spoke about their involvement as originators of project goals, 

they described that they agreed, or collaborated, with clients to set briefs, and with 
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students, to agree project proposals rather than creating project goals for the 

students themselves. 

 

In looking at methods or mechanisms involved with project goals across the 

different institutions, six categories were found which highly reflect student’s 

motivations in dealing with project goals.  

 

Method 
University 1 University 2 University 3 University 4 Total 
Docs Lect Stud Docs Lect Stud Docs Lect Stud Docs Lect Stud  

Brief & 
Briefing 

x x X x x x  x x X x x 11 

Project 
Scoping 

x x X x x X x x x X x x 12 

Megatrends & 
Wicked 
Problems 

x x X    x  x  x x 7 

Collaboration 
& Co-creation 

x x X x x X   x X x x 10 

Self-
Reflection 

 x X  x X x x x  x x 9 

Reporting & 
Pitching 

x x X  x X  x x  x x 9 

Review & 
Feedback  

x x X x x X  x x  x x 10 

Total 6 7 7 4 6 6 3 5 7 3 7 7  

Table 24: Sources citing methods associated with project goals 

All of the themes were quite frequently and consistently cited across the case 

studies, with the exception of megatrends and wicked problems which weren’t 

mentioned by University 2 sources and were evidenced by just over half of the 

source types. The most common method associated with project goals, mentioned 

across all of the sources within the different case studies, was project scoping 

involving the selection, framing, and communication of design project intentions. 

Project scoping was found to occur at different stages depending on goal 

originators. Within client projects, scoping occurred once the brief had been 

received, as backed up by University 1 Student 1:  

 

“Usually, in the research stage, when we get the brief, we would think of 

what questions we should be asking ourselves and then do some second-

hand research on that” (U1S1)  
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Within the self-initiated projects, across Universities 2,3 and 4, however scoping 

was used to develop project proposals and determine research directions. 

University 3 Student 4 backed this up: 

 

“We started off with the brief. We had a short brief from the client but we 

built on and developed our own after doing a little bit of research” (U3S4)  

 

Because the methods aligned with the motivations and practices, aspects of these 

will be further detailed below.  

 

Motivation 1 To understand pre-existing goals  

Motivation 2 To challenge pre-existing goals where appropriate 

Motivation 3 To define, develop and extend project goals 

Motivation 4  To use collaboration in the formation of project goals  

Motivation 5 To seek to create positive impact as an inherent goal 

Motivation 6 To use viability and feasibility as design criteria 

Motivation 7 To review value created against project goals  

Table 25: Motivations associated with project goals 

Motivation University 1 University 2 University 3 University 4 Total 
Docs Lect Stud Docs Lect Stud Docs Lect Stud Docs Lect Stud 

1 x X X  x X  X x  x x 9 

2  X   x X  X   x  5 

3 x X X x x X x X x X x x 12 

4  x X x x X   x X x x 9 

5 x x X x x X x X x X x x 12 

6 x  X  x X x  x   x 7 

7 x x X x x X x x x  x x 11 

Total 5 6 6 4 7 7 4 5 6 3 6 6  

Table 26: Sources citing motivations associated with project goals 

In terms of students’ practice in dealing with project goals, seven themes emerged 

which were found to align to the different methods which participants were citing. 

  

In considering the participants’ purposes behind their initial interactions with goals, 

in which they looked to understand, challenge and extend pre-existing or define 

new goals, one finding showed a direct acknowledgement to this through the 

pursuit of right research direction: 
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“We get them to look at where they are positioned right now and where they 

want to see that case going towards and that guides their strategic 

innovation opportunity and it helps them to justify based on their research 

why that is the right direction to go” (U3L2) 

 

Students reported that understanding the topic, the client, values and criteria 

stipulated in the brief enabled them to identify opportunities to create preferable 

futures, understand related societal issues and to produce an appropriate 

response. University 1 Student 3 however stressed that criteria set out in the briefs 

didn’t always necessitate value. The lecturers stressed their expectations for 

students to consider the second motivation, in challenging pre-existing goals, 

where appropriate. Findings showed mixed opinion in terms of the implementation 

of this motivation within the case studies. Lecturers from all universities 

emphasised students’ need to challenge clients and to respond to uncertainty 

where appropriate through communication, confident demonstration of knowledge 

and visual mapping. Another finding showed that when lecturers were asked about 

specific aspects of practice, for example scenarios and sustainability they stated 

that these were dependent on the brief. Their statements provided evidence that 

some students aren’t challenging the design criteria and the project boundaries set 

out by clients. The student opinions also took on the two stances. Two University 2 

students provided evidence of responding to clients’ unsuitable goals through 

research, ideating unknowns and understanding gaps in knowledge and the 

context but on the other hand University 3 Student 1 emphasised the importance 

of client management in not overstepping the mark in terms of the brief. As well as 

students challenging briefs, all sources within the case studies spoke about 

students extending pre-existing briefs or defining their own goals.  Many examples 

were provided across the universities here, one of which was given by University 2 

Lecturer 1 who suggested that students should be considering the triple bottom 

line even when not stipulated within the brief. Examples of where students defined 

their own target market, and research direction were particularly popular amongst 

the sources. Participants described multiple ways that they made decisions here 

including through research, case studies, stakeholder interaction, co-creation and 

feedback with University 1 Lecturer 1 making links here to Motivation 4, using 

collaboration to form goals, in emphasising that supervision-based support was 
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sometimes required to encourage students to understand issues outside of the 

brief:  

 

“I think they’re challenged a lot through supervision on that sort of stuff on a 

‘That’s great for this issue and that person but what about X, Y and Z?’ so I 

think that challenge probably comes through things like the supervision 

sessions and I think it’s quite easy to go down a very specific route and 

become focused on one particular track of work which can create some 

fantastic stuff but I think maybe sometimes what’s missing is that quick 

crosscheck within a group or a critical friend so that’s why the supervision 

works really well” (U1L1) 

 

Participants provided evidence that students work with experts, clients, academics 

and users in order to form project goals which satisfies the requirements set out in 

University 2 for students to work towards a specified goal that emerges from 

engagement with multiple stakeholders and collaborators. Lecturers and the 

students from this institution provided rationale here stating that it enabled 

students to understand who would benefit the most from proposals whilst gaining a 

holistic understanding of what society was looking for in a solution. This was 

echoed by the students from University 1 who suggested the use of workshops, 

reviews and supervisions to understand which research direction would prove 

most valuable and students from University 3 who promoted the use of anticipation 

within interviews, surveys and observations to understand what the users wanted 

or needed. Motivation 5, seeking to create positive impact as an inherent goal, 

was by far the most acknowledged motivation in terms of sheer volume and the 

breadth of different goals spoken about by participants. The documents focussed 

on positive, social impact speaking about concepts such as value creation, benefit 

and transformation but also gave more specific goals around tackling megatrends, 

wicked problems, economic and inclusive growth and community resilience. 

Aspects of these were echoed by both the lecturers and students with the 

emphasis being placed on the social aspect of positive impacts across the 

participants though many did also mention the triple bottom line and megatrends. 

In looking across student projects, as University 1, Lecturer 2 pointed out, ethical 

and sustainable goals were inherent within briefs. Students tackled projects 

around employability, inclusivity, economic growth, poverty and health and 
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wellbeing to name a few, all looking to deliver positive change. Despite these 

goals being associated with megatrends, these were the least mentioned method 

in terms of goals, which provides an opportunity for further exploration within the 

discussion.  A link was made between positive impact and viability as a project 

goal, Motivation 6, by the University 1 documents: 

 

“Students should respond to real-world global, megatrends and local 

challenges and to develop viable solutions to lead positive change in the 

world” (U1 Documents)  

 

As discussed above, University 1 Student 3, reflected the importance of viability as 

a goal when emphasising that the criteria set out in briefs didn’t ensure value 

creation in projects which students from University 3 and 4 also echo. In particular, 

this was found to concern stakeholders’ increased capacity to implement and 

sustain proposals by both lecturers and students from University 2 and a student 

from University 4. Despite University 4 Student 3 providing evidence of this being 

important, they also pointed out that this was not taught on their course: 

 

“I think because of the nature of service design some of the projects, I 

guess the first one wasn’t very you know ‘How are we going to continue in 

implementing this’ but I guess towards the middle of my studies I started 

considering more that design is just one thing but implementing it and 

actually making it happen is another phase that at least as students we’re 

not taught how to do but it’s something that needs to be done. Maybe if 

students were taught how to implement projects, they would design more 

viable” (U4S3) 

 

The student went on to define Responsible Innovation as balancing market 

feasibility, business viability and user desirability. A finding here is therefore that 

student had come to the realisation that viability is important, even though they 

had not been specifically taught about this within their lectures. In terms of the final 

motivation, reviewing value created against project goals, again there were mixed 

results. Participants pointed to a number of relevant methods being applicable 

here whilst describing some instances where students had failed to reflect on the 
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value they were creating. An interesting finding that came from University 4 

Student 4 showed the importance of reviewing value against goals due to the 

dynamic nature of data: 

 

“The tutors get us to revisit our data and insights as the project progresses 

to make sure we are still on the right track. The tutors encourage us to use 

current data and to keep checking that information hasn’t changed” (U4S4) 

 

This was echoed in University 1 Lecturer 2’s point that the ground is always 

capable of shifting. In looking at the methods associated with this motivation, 

participants cited self-reflection, presentations, reviews and feedback as 

mechanisms to ensure work is moving in the right direction and to validate benefits 

or understand pitfalls of proposed concepts. Lecturers from all universities 

provided evidence that students had not reviewed the value being created 

matching the thoughts of University 1 Lecturer 1:  

 

“One of the things that is perhaps missing is just checking in on those 

objectives and what is of value to the client in the very first instance, 

checking understanding and understanding where the value is in the project 

for the client, for a greater good, for the individual, so it’s perhaps not as 

overt enough” (U1L1)    

 

One finding here was that having good intentions and using methods in an attempt 

to ensure value creation does not always lead to value creation. In looking at 

University 1 Student 3’s project, they employed the use of presentations, 

collaboration and feedback to ensure value with mixed results. Reflecting on their 

concepts within their automated vehicle project, the student deemed that one of 

the concepts was feasible and that the other failed to solve the problem at hand 

whilst being unviable and unfeasible and suffering from a lack of testing to 

determine user desirability. They pointed out that a third concept had been created 

but when reflecting on the value it created against project goals, it was considered 

unsuitable which led the students to stop working on this particular proposal. Many 

valuable insights have been gained from these findings which will now be 

summarised below.      
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5.5.5 Section Summary  

In summarising the findings here, clear links were found between project goals 

and Responsible Innovation with responsible goals seeking to achieve positive, 

social impact and to respond, in a human-centred way to stakeholder needs. This 

positive, social impact aspect was promoted by participants as being highly 

considered within their projects. Specific projects goals sought to provide positive 

impacts based upon megatrends though the audit of the methods found that this 

was the least cited method used where the intention was to create project goals. 

Participants also emphasised the need for careful consideration of the whole 

ecosystem with specific focus on both the wider and longer-term impacts being 

created. Findings also showed the dynamic nature of project goals in being 

adaptable to changing environments and contexts.  

 

From a project-based practice perspective, students and clients as originators 

were prominent across all cases with students acting as originators both upon 

creating their own briefs, except in University 1, as well as in determining research 

directions within the scope of existing briefs. Academics, rather than forming 

project goals however, played a collaborative or vetting role within the creation of 

goals though this was cited less by the different sources. In terms of methods, 

insights gained around briefs and project scoping allowed the researcher to 

understand that multiple levels of goal setting are relevant at different stages of 

projects. A variety of perspectives were found concerning motivations. The least 

cited motivation which showed mixed opinion across sources, centred around 

challenging pre-existing goals. Despite one student stressing that criteria within 

design briefs can’t guarantee value, there was evidence that students did not 

consider topics or issues outside the confines of the brief even though the majority 

of sources felt that client goals should be challenged where appropriate. An 

additional concern around value was found in reference to self-reflection and 

review. These were found to be important mechanisms of Reflexivity 1d in the 

pursuit of value though evidence showed that even when students consciously 

worked to validate their concepts in such ways, outputs lacking viability and 

feasibility were still being created within the case studies. Certain insights gained 

from the findings will now be explored further within the discussion chapter.   
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CHAPTER 6: DISCUSSION 

 

The previous chapter presented two sets of findings from the documentation 

analysis, the interviews and the validation questionnaires. The first section 

understood the aspects of ethics and responsibility shown within students’ project-

based practice and the second section reviewed practice to understand from the 

data provided, the extent to which students are undertaking these aspects within 

their programmes. The purpose of this chapter is to explain the final findings of 

Chapter 5 in order to explicitly describe how this thesis provides an original 

contribution to knowledge. In presenting the discussion, the framework’s main 

themes and most prominent constructs will be given first with comparison to the 

existing framework of Responsible Innovation embedded within this. The RDI 

framework will then be compared to the other frameworks which have arisen 

during the time frame of this study. Following on from this, the researcher will then 

situate the theory in relation to existing design practice and knowledge. The 

discussion will then turn to the review of students’ practice and provide insights 

gained from the findings relating to the presence of the different codes across the 

collective case study sites. Specific findings concentrating on the most prominent 

code, based around the identification, definition and reviewing of project goals, will 

then be explored. Findings from the review will be presented alongside the existing 

theory and will be situated within the existing literature of applied ethics. The 

discussion will also go on to explore some barriers of responsible innovation, a 

potential intention-behaviour gap and some pedagogic issues which were found 

during the study. 

 

6.1 The Framework of Responsible Design-Led Innovation 

As discussed previously, the researcher was already aware of the Framework for 

Responsible Innovation produced by Stilgoe, Owen & MacNaghten in 2013, from 

the initial literature review. On coming to the end of the study however, the 

researcher went back to review the manner in which elements of the existing 

knowledge that sat within this, aligned with, or differed from, the emerging 

principles contained within the Framework for Responsible Design-Led Innovation, 

the output of this thesis. This is also referred to as the RDI framework.   
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The researcher recognised early on in the study, within the initial questionnaire, 

that the students’ emerging data was clearly describing the four dimensions 

associated with Stilgoe, Owen & MacNaghten’s (2013) framework of Responsible 

Innovation. In the initial stages of the study, she remained critical in including 

these themes within the RDI framework; however, as the data emerged from first 

the documentation and then the interviews, the themes were found to be deeply 

embedded within participants’ views. The different elements of the framework for 

Responsible Innovation will be drawn out as the researcher discusses the findings 

however the most significant difference between the two is shown in the 

researchers’ focus within the design industry, over the science and technology 

field of the existing framework, and within the significantly higher level of detail 

which makes up the different guiding principles of the proposed framework.     

 

6.1.1 Anticipation  

In creating the anticipation theme within the RDI Framework, the data which 

emerged reflected similar themes within Stilgoe, Owen & MacNaghten’s (2013) 

framework of Responsible Innovation. From an anticipation point of view, the 

authors explicitly suggested that a futures-oriented approach to responsibility is 

required within their anticipation theme, an emphasis on which, the researcher 

found to also be evident within participants’ views of responsible innovation. The 

authors presented the argument that the current form of responsibility used is a 

consequentialist form based on hindsight which they feel does not provide a 

reasonable guide for the future. Stilgoe, Owen & MacNaghten (2013) spoke about 

responsible innovation taking care of the future by understanding what is likely, 

plausible and possible and considering consequences. This shows a direct 

alignment with Anticipation 2,3 and 4 of the RDI framework. Multiple participants 

spoke about being careful in their considerations which presents evidence of 

showing some level of moral responsibility. They spoke about this in terms of 

consciously working to design a preferable future which shows a futures-thinking 

form of consequentialism is currently being used. Stilgoe, Owen & MacNaghten 

(2013) also discuss shaping desirable futures and organising resources towards 

these which shows the presence of Anticipation 1. There seems to be a difference 

between the priority given to desirable futures within the existing framework and 

the framework created in this study however, as the authors of the existing 
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framework only mentioned the idea of desirable futures twice whereas preferable 

futures were highly reflected within the participants’ views in this study. In 

reviewing the data, Anticipation 1 was found to be highly present within students’ 

definitions of Responsible innovation and was ranked the most prominent out of all 

of the anticipation guiding principles within students’ practice. Students spoke 

about preferable futures in deciding on self-initiated projects, on determining the 

direction of client projects, within ideation in order to understand what success 

looked like for stakeholders, within prototyping and refinement stages and also 

when talking about feedback and client satisfaction. In speaking about both 

desirable and possible futures in more depth, Stilgoe, Owen & MacNaghten (2013) 

spoke about the need to open up discussion of future social worlds and therefore 

linked Anticipation 1 and Anticipation 3 to Inclusion 3, concerning multidisciplinary 

collaboration and stakeholder participation. In reviewing the extent to which these 

relationships were evident within this study, the researcher is able to draw upon 

the relationship results from the review of practice. From this, 24 out of 28 

participants made a link between Anticipation 1, preferable futures and Inclusion 3, 

multidisciplinary collaboration and stakeholder participation, and 18 participants 

made a link between Inclusion 3 and Anticipation 3, probable futures which shows 

a good confidence level that these relationships are in fact present. The authors 

go on to also make a link between Inclusion 3 and Anticipation 4, impacts and 

consequences, which the researcher found 17 participants agreed with again 

presenting a good confidence level. The use of anticipation within students’ 

project-based practices therefore highly reflects the consequentialist branch of 

ethics. In considering this in more detail, students’ most considered the 

particularistic form of consequentialism in that they were looking to target specific 

groups of people.  

 

In looking at the RDI framework, longer term-futures came out as a significant 

theme which within Stilgoe, Owen & MacNaghten’s work there seemed to be less 

of a focus on as these were only mentioned indirectly. Where the authors did 

directly mention aspects of Anticipation 5, they spoke about considering second-

order responsibility in ensuring that responsible choices can be made into the 

future. The researcher went back to add this term to her framework as this 

intention had emerged within students’ projects however the researcher was 

uncertain of how to refer to this. In particular, this was considered in students’ 
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projects through encouraging clients to consider their own impacts and 

consequences into the future and by providing clients with the power to implement 

the solutions which students had created.  

 

In reviewing the literature of anticipation within the design field, there is a lot of 

research around foresight available, though a wide variety of this is based upon 

speculative and fictional futures where concepts involve types of narrative or 

prototyping. Practices include design fiction, design futurescaping, future fabbing 

and forms of critical design such as speculative design and radical design 

(Malpass, 2012). Though these practices embed some of the ethical undertones 

coming out of this study in terms of the use of scenarios to envisage the effect of 

current impacts on futures and to educate stakeholders to be more conscious of 

these (Jakobsone, 2017), these act to provoke awareness of issues concerning 

the future rather than directly acting to problem solve. One ethical insight that 

Jakobsone (2017) did stress however, was that applying critical design in an 

ethical manner could benefit design education and practice and that this needs to 

start with students’ realisation of their capabilities to shape preferable futures. The 

researcher believes that this applies to all design futures and not just critical 

design. This realisation was present within some students as University 2 Student 

2 evidences within their definition of Responsible Innovation:  

 

“[Responsible Innovation is] considering holistically, now and in the future 

where we go. Just being careful, considerate and aware of the current world 

that we live in and how we design to make a preferable world going 

forward” (U2S2)  

 

The researcher goes further to present the argument that students are starting to 

realise the role of designers’ in having a responsibility to create futures which 

University 4 Student 2 reflects on:   

 

“A preferable future I agree I don’t think it is something that is going to 

happen, you just create it and the way you create it is the way it’s going to 

be if it gets traction of course or you can see some way of how to do it” 

(U4S2)  
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This therefore suggests that at least some design education institutions have 

already started to make progress towards embedding ethical sensitivity within 

students in this way.  

 

In looking at existing work within the design field that focuses on anticipation, 

Buhring’s (2019) work on design-inspired foresight was reviewed. This author 

responded to the limited knowledge concerning designers’ consideration for longer 

term desirable futures. He reflected on Hancock & Bezold’s (1994) futures cone, 

promoting the benefits of using probable, possible and plausible futures, also 

echoed in the RDI framework, to track trends against scenarios but placed 

emphasis on the envisaging of preferable futures. This reflects the perspectives of 

this study’s participants in that they used some of the foresight methods that the 

author spoke about. Visualisation, prototyping, trends analysis, experts and 

megatrends were used by participants with their focus always on creating benefit, 

value and positive impact which suggests that the findings align well with this 

author’s thinking. Buhring (2019) goes on to present the potential for implementing 

strategic design methods to deal with horizons up to 15 years in advance and to 

enable interdisciplinary teams to engage with, prepare for and shape desirable 

futures negotiated by a wide range of stakeholders. This alignment likely comes 

from the fact that design-led innovation has its foundations within strategic design 

principles.  

 

Overall, the anticipation dimension of the RDI framework fits well with the existing 

literature in the field though it provides extra insights and structure and places 

emphasis on other elements that are yet to have received much attention in the 

field.  

 

6.1.2 Reflexivity 

In producing the reflexivity theme, again the data revealed the existence of similar 

themes to that of Stilgoe, Owen & MacNaghten’s (2013) framework particularly the 

elements of self-referential critique, contextual knowns and unknowns and the 

consideration of ethics.  
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Within the framework for Responsible Innovation, the authors call for increased 

institutional reflexivity, with the RDI framework this was reflected in the Reflexivity 

2 guiding principle which concerned self-referential critique both from an individual 

perspective, and a team perspective. Because the RDI framework was built within 

educational contexts, the students were less able to affect institutional reflexivity 

however, they did speak about ensuring professionalism when dealing with client 

projects for example, in conforming to non-disclosure agreements. One of the 

students also spoke about being trusted as a representative of the university and 

so there is an element of this within the educational context. Stilgoe, Owen & 

MacNaghten (2013) focussed on the purposes and motivations of innovation 

projects, reflecting the researcher’s Reflexivity 1 guiding principle surrounding 

project goals. Within this the authors make a link to Inclusion 4, human-centred 

design and social innovation in setting out that innovation should be within the 

public interest however they do not stress this to the same extent as it exists within 

the RDI framework. This was a significant theme reflected within this research 

whereby Reflexivity 1 was highly linked to both Anticipation 1, preferable futures 

and Inclusion 4. In looking at the review of practice, all 28 participants cited both of 

these relationships. Reflexivity 4, which concentrated on the use of methods, was 

novel to the RDI framework and was not noted within Stilgoe, Owen & 

MacNaghten’s framework for Responsible Innovation. In the RDI framework this 

focussed on the understanding, use and adaptation of the different design 

methods which were most suitable to the job at hand. The most cited element 

however which occurred only in the RDI framework was that of Reflexivity 6 which 

looked to gain feedback and validation from both internal and external 

stakeholders. This was found to be used significantly in a more formative way 

within students’ practice to ensure that they were creating value throughout the 

projects’ timeline to enable them to make changes to their projects to better suit 

stakeholders’ perspectives. It was also used at the end of their projects in a more 

summative manner to ensure that propositions held value. 

 

In looking at existing work within the field of reflexivity and its relation to design, 

Schön’s (1983) work promotes the use of reflection-in-action in order to critically 

think about an activity whilst it’s being performed in order to move towards a 

desired direction. This is broadly the type of reflexivity considered within the 

framework though this is considered using a number of methods and from a 
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number of different angles. For example, Reflexivity 1 surrounding project goals 

looks to understand whether are not students are working towards desirable goals, 

Reflexivity 3, contextual knowledge, encourages students to understand the extent 

to which they understand the context and what they are yet to find out and 

Reflexivity 6, validating knowledge provides a mechanism by which they can 

review their progress and evaluate their propositions. Reich (2017) states that in 

order to be in control of a situation, constant reflection is required. Steen (2013) 

also considers this by suggesting that it is imperative that designers embody the 

value of reflexivity in recognising their own feelings, thoughts and actions within 

their practices of collaboration and team work. Within his research, he spoke about 

a designer’s need to understand their own values, ideas and thoughts in order to 

reflect on their potential biases and to consciously find a middle ground when 

dealing with user involvement. The creation of the Reflexivity 6 guiding principle 

came from participants reflecting on their potential limits of knowledge and their 

pursuit for validation and feedback regarding these from their stakeholders. The 

existence of the guiding principle should therefore act as a source of realisation 

that designers’ opinions can be biased and therefore require validation. Stovall 

(2011) proposes that this self-awareness is critical for designers’ professional 

ethics.   

 

Overall, the reflexivity dimension of the RDI framework was made up in quite a 

different way to that of the existing framework which mostly focused on the act of 

being judged by others as more of a fixed concept with a start and an end rather 

than utilising stakeholder opinion throughout the innovation process in order to 

gain validation and to respond to feedback.   

 

6.1.3 Inclusion 

In looking at the existence of the inclusion guiding principles within Stilgoe Owen & 

MacNaghten’s (2013) framework, the authors don’t provide much information 

regarding the extent to which public engagement is used or which stakeholders 

are considered, rather they give different methods which can be used to be 

inclusive. Their focus on inclusion does not seem to hold the level of importance 

which it does within the RDI framework where social innovation is central and the 

use of stakeholder experience and perspectives is crucial in gaining an 
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understanding of this. In discussing the prominent themes coming out of the 

participants’ data surrounding preferable futures, positive, social benefit was 

regarded as an explicit project goal concerned with responsible innovation. The 

researcher also found that preferable futures in the form of positive, social benefit 

were the front and centre of responsible innovation within students’ practice with 

most participants using preferable futures to justify their actions throughout. 

An interesting finding coming from the participants’ perspectives of project-based 

practice showed that even when students were provided with a brief that didn’t 

intend to elicit social impact, students were seen to direct project goals towards 

providing this. 

 

In returning to the literature around inclusion within the design field and design 

ethics, Manzini (2006) and Devon & Van Der Poel (2004) stressed that inclusion 

was highly thought of as an ethical means of understanding social innovation.  

There were however a multitude of different practices found to be associated with 

inclusion within design practice. The International Association for Public 

Participation’s (2007) Spectrum of Public Participation sums up a spectrum to 

show different levels of engagement:  

 

 

Figure 24: Spectrum of public participation 

Though Lindquist (2013) promotes the engagement of users within the design 

process as they can be seen as experts within their own lives and therefore 

deemed to be the best people to judge the quality of proposals, the researcher 

promotes the use of different stakeholders in the use of inclusion rather than solely 

members of the public. In looking at the different guiding principles, they lie at 

different intersections along this spectrum depending on their use, however the 

researcher stresses that stakeholders should be as empowered as possible within 
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the use of the guiding principles of the RDI framework. Davies & Simon back this 

up by proposing that stakeholder empowerment will produce the most valuable 

contributions in the design field (Davies & Simon, 2012). Wilkinson, Mayer & 

Ringler (2014) are among only a few who have considered that combining co-

creation, design and anticipation, could produce better outcomes for the future: 

“Linking foresight, design and innovation [could] create a better future through 

collaborative innovation and co-creation” (Wilkinson, Mayer & Ringler, 2014 p.1).  

 

The overall finding from the inclusion dimension is therefore that inclusion should 

be used as much as possible, with a wide a range of stakeholders as possible, to 

increase the empowerment of all and to democratise the innovation process.  

 

6.1.4 Responsiveness 

In reviewing the prominent themes coming out of the participants' data surrounding 

responsiveness, Responsiveness 1, societal challenges and megatrends, 

Responsiveness 3, iteration, Responsiveness 4, responding to emerging 

stakeholder insights, and Responsiveness 5, the need to negotiate, were well 

cited.  

 

In first talking about the areas of alignment with the existing literature, Stilgoe, 

Owen & MacNaghten’s framework for responsible innovation spoke about the 

constitution of grand challenges which reflects the Responsiveness 1 element of 

societal challenges and megatrends. In terms of Responsiveness 2, within the 

existing framework elements of this existed across both the reflexivity and the 

responsiveness dimensions. The researcher recognises that conforming to rules, 

regulations, codes and conduct, and legislation, could lie within both of these 

elements, however the participants within this study made references to actively 

responding to these in determining their actions therefore the researcher placed 

this element under the responsiveness theme. Upon further reflection here, the 

researcher agrees that this would be the best place for this guiding principle as 

responsible designers should be keeping up with legislative updates and should 

be changing their practices based upon these which would situate this within the 

responsiveness dimension. In terms of Responsiveness 3, the authors spoke 

about considering contingency within their framework however they referred to this 
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in terms of reflexivity rather than in reacting to student feedback or to the 

realisation of negative consequences within the project timeline. In exploring the 

need to balance and negotiate between different perspectives which are relevant 

to both Responsiveness 4 and Responsiveness 5, the two frameworks look at this 

from different perspective. Stilgoe, Owen & MacNaghten (2013) recognise the 

need for negotiation between tensions which may exist within the dimensions. The 

RDI framework however promotes the use of negotiation in terms of stakeholder 

visions and in weighing up the consequences of innovation outputs. In the pursuit 

of this, participants also emphasised the importance of negotiation in balancing 

and aligning a wide variety of stakeholder aspirations in order to produce a vision 

for the future which multiple stakeholders could agree to. In referring back to the 

literature in terms of this, Steen (2011) promoted the need to balance perspectives 

when envisioning alternative or future practices which seemingly pointed to a link 

between design tensions and the alternative futures aspect of anticipation. The 

RDI framework includes the consideration of pain points as a source of tension 

which Stilgoe, Owen & MacNaghten’s framework does not. In reflecting on 

students’ understanding of pain points and pit falls, as a source of tension, Van 

Wulfen & de Wal (2016) identified these as an entry point towards innovation and 

which IDEO promote for increased empathy within human-centred design activities 

to enabled designers to respond to insights gained in order to create more 

preferable futures for stakeholders. Both frameworks also considered 

responsiveness being involved to create productive, resilient and adaptable 

outputs, though the RDI framework’s Responsiveness 6 guiding principle extends 

this to also include scalable outputs.  

 

One of the largest differences found between the RDI framework and the 

framework for responsible innovation was in the communication of the 

interrelatedness discussed by Stilgoe, Owen & MacNaghten (2013) regarding their 

framework. They deemed that Responsiveness encompassed the other three 

dimensions however the research found the different elements of her framework to 

be highly interconnected and where one dimension was most prominent was in the 

reflexivity dimension. This could be due to the researcher considering a much 

wider set of methods and considerations within her framework.    
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Overall, the researcher’s framework reflects the broader view of Stilgoe, Owen & 

MacNaghten’s (2013) framework in terms of responsiveness, in that it recognises 

the essential capacity to change shape or direction in response to stakeholder and 

public values and changing circumstances. 

 

6.1.5 Section Summary 

In reviewing the literature, now that the framework has been created, the 

researcher’s work has responded to suggestions coming out of the Responsible 

Innovation literature. In first looking at the Heras & Ruiz-Mallen (2017), the 

researcher has gone some way to understand Responsible Innovation within wider 

educational settings as these authors recommended. Richter, Hale & 

Archambault’s (2019) thoughts also bring justification that proves the 

appropriateness of creating a framework as an original contribution within this 

field. They concluded that Responsible Innovation principles and frameworks have 

the potential to play a key role in future innovation in pedagogical strategies to 

engage educators in thinking about global issues in a more holistic and systems-

based manner. These two conclusions add validation to some of the contributions 

made within this research. 

 

6.2 Situating the Theory 

After completing the data analysis stages of the study, the researcher returned to 

the literature to situate the emerging framework and to understand its similarities 

and differences between existing theories. Main concepts occurring within the 

existing literature that aligned well with the researchers finding will be explored 

and relevant aspects of design practice will be discussed. 

 

6.2.1 Situating the Theory – Existing Frameworks  

Since the start of this study, there has been more work conducted to combine the 

element of responsible innovation, design-led innovation, and ethics within design 

education. The researcher found that several relevant frameworks had been 

developed across this time period. A summary reviewing their relevance to the 

Framework for Responsible Design-Led Innovation is now presented below.  
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6.2.1.1 Design-Led Innovation Principles  

The first of the frameworks produced within the timescale of this project was 

created by Cara Wrigley, a researcher with a strong interest in design-led 

innovation and design education. Wrigley (2017), published an article describing a 

longitudinal case study looking to establish best practice principles within 

Australian industrial design-led innovation practice. In doing so, she used seven 

‘design catalysts’, embedded postgraduate researchers, to understand how 

design-led innovation was being undertaken within different organisations. From 

this, she created a framework of 20 principles shown below.  

 

 

Figure 25: Wrigley's (2017) DLI principles and relative practices 

The research aimed to explore the value of design-led innovation to businesses, to 

contribute to the development of the learning community and to share common 

challenges and strategies utilised to overcome barriers to design-led innovation 

adoption. This last aim provides additional justification for this thesis in suggesting 

that increased knowledge is currently required within the field. In looking at the 

content of Wrigley’s framework some of the key themes align with the RDI 

framework which has been provided as an output in this thesis.  

 

From an anticipation point of view in dealing with preferable futures, one of 

Wrigley’s design-led innovation principles, the relationship principle, aligns with 
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multiple guiding principles within the RDI framework. Wrigley (2017) states that her 

principle de-silos innovation by understanding all levels of an organisation, as well 

as the needs of all external and internal stakeholders. She promotes this principle 

as involving perspectives that were yet uncovered in order to build shared visions. 

This mostly reflects the Anticipation 1, preferable futures guiding principle and 

combines the Responsiveness 4 principle, concerning responding to stakeholders’ 

perspectives, with the Responsiveness 5 principle, centring around the need for 

negotiation. 

 

From a reflexivity point of view, the aspect which stands out the most from the 

design-led innovation principles was the element of fast prototyping. In the RDI 

framework, this sits across the Reflexivity 4 guiding principle surrounding methods 

and the Reflexivity 6 guiding principle concerning feedback and validation, as well 

as holding relevance within the Reflexivity 3 guiding principle which concerns the 

improvement of concepts using iteration. Where there is a difference between the 

design-led innovation principles and the RDI framework’s guiding principles, is in 

the consideration of systemic thinking which isn’t explicitly emphasised here. This 

is due to the fact that a lot of the guiding principles are seen as trying to encourage 

systemic thinking. This might present an opportunity to improve the RDI framework 

as this isn’t explicit enough even though it was highly evidenced within the 

students’ project-based practice.  

 

In terms of inclusion, the design-led innovation principles framework heavily 

promotes the use of all stakeholders both from an internal perspective and an 

external perspective and, as with the RDI framework, cites the use of different 

levels within the organisation. The RDI framework however makes participation 

much clearer whereas the design-led innovation principles framework doesn’t 

specify the methods used for considering stakeholder perspectives. The RDI 

framework also talks about different levels of governance outside of a client 

organisation in terms of local, national and global initiatives whereas the design-

led innovation principles remain sited within the organisation within which they are 

being applied. The use of visualisation was promoted as critical in creating a 

common language in between stakeholders within the design-led innovation 

principles and was also promoted by participants’ as being utilised within students’ 

projects so was included as an initial code under the Inclusion 2 guiding principle.  
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In considering responsiveness, one of the main insights coming out of the design-

led innovation principles was the need to negotiate. This was highly present both 

in terms of stakeholder consideration and the consideration of future visions as 

also found by the researcher within the RDI framework. Wrigley (2017) pointed 

towards a strong link between Responsiveness 4, reacting to emerging 

stakeholder perspectives and Responsiveness 5, the need to negotiate here, with 

one of her principles, intersection, directly relating to this. An important aspect 

missing from her framework was Responsiveness 1 which deals with the tackling 

of societal challenges and megatrends. This omission was cited in the literature 

review but Loo’s (2013) explanation of design ethics being different within 

industrial and educational contexts accounts for this. 

 

The key differences between Wrigley’s study and this thesis are that this study is 

based within the UK and seeks to understand design-led innovation practices and 

principles from an ethical and responsible point of view within educational 

programmes. This study provides a conceptual framework made up of guiding 

principles for project-based practice which could be used to design educational 

experiences or to undertake projects. Wrigley’s proposed framework however, is 

more descriptive in describing mostly the logistical and cultural aspects of design-

led innovation and fails to focus on specific practices which could be used to assist 

in the implementation of her principles. Her work also focusses more on the 

human-centred design elements discussed for competitive advantage over those 

found within this study focussing on social innovation. In proposing further 

research, Wrigley (2017) described that further research needs to examine ways 

that methods and tools can be chosen, extended or revised to adopt the new 

proposed principles. The thesis has gone someway to providing an understanding 

of this within the education domain. Because this thesis has focussed on the 

methods in the forms of practices and principles, a further research opportunity 

could therefore lie in combining the two frameworks.  

 

6.2.1.2 The Responsible Design Framework  

The University of the Arts’ London’s (UAL) College of Communication published 

their own framework, The Responsible Design Framework in 2019. The creation of 

this framework offered two insights. First, it reaffirmed the need for such a 
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framework and on comparing the two frameworks, it provides evidence that backs 

up some of the content within the Framework for Responsible Design-Led 

Innovation. The authors used similar justifications quoting Berman (2009) who 

makes an argument for designers holding a duty of care to ensure their creations 

aren’t just cool but that they also align with a sustainable future, whilst also using 

McDonough & Braungart’s argument (2002) for doing good. The UAL also cite the 

United Nations’ Sustainable Development Goals (United Nations, 2016) as one of 

the global imperatives involved with responsibility in design which the researcher 

had identified as relevant early on in her study. The purpose of the UAL’s 

framework was to be used as guidance for courses within their own design school 

to support staff and enable students to investigate, expand and embed responsible 

practices and to nurture eco-social innovation and drive positive change. The 

framework therefore has similar intentions to this thesis however this thesis aimed 

to provide even broader guidance not restricted to one institution by presenting 

insights across multiple institutions. This therefore provides justification that a 

framework is an appropriate method by which to achieve this. 

 

In setting out the framework, the authors introduced eight aims that they intended 

for the university to be able to achieve upon its implementation. They believed that 

the framework would enable them to build upon existing competencies and 

practices, engage with diverse groups locally and globally, enable co-design and 

participatory methods of learning and encourage critical and strategic thinking by 

transformative learning. The framework is also said to assist the university to 

champion collaborative and transdisciplinary approaches, positively contribute to 

ecological, social and political issues, build capacity through resource and tool 

sharing and challenge and transform unsustainable and unethical practices. UAL 

also present their framework as principles which matches well with the finding from 

Lawson (2008) that guiding principles are the most appropriate form of 

presentation for designers. The guiding principles promoted by UAL very much 

follow their aims set out above and are split into two sections.  
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Figure 26: UAL's responsible design framework 

Firstly, the process or the way in which design is being undertaken. UAL promote 

resourceful making through scrutinising medium, material choice and energy use 

as well as encouraging the use of systems thinking to analyse reusability, lifespan 

and waste impact. They also emphasise the use of stakeholder-centred and 

participatory co-design approaches and suggest that design reactions should be 

applied and evaluated as responding to needs. The second section includes the 

Purpose or the why behind the design. This section emphasises the targeting of 

positive impact through educating and inspiring others to raise the bar by setting 

an example and challenging the status quo through critical, and provoking, positive 

change. Also in this section, the UAL advocate the support of welfare by 

championing causes, enabling inclusivity, nurturing wellbeing and innovating to 

solve PROCESS wicked problems.  

  

Some overlapping underlying themes between the Responsible Design 

Framework and the RDI framework are immediately evident, such as the themes 

surrounding transdisciplinary working, co-design and participatory methods, the 

emphasis on using diverse perspectives, the use of strategic thinking, and the 

focus on ethics. The only aspect which isn’t necessarily stated in the RDI 
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framework is that around resource and tool sharing although this could be seen to 

be relevant to a few of the aspects cited in the RDI framework, such as the 

consumption megatrend or the emphasis on create productive and scalable 

outputs.  

 

The researcher believes that the fact that the UAL’s framework was published 

around a similar time to her framework adds further justification to the relevance of 

the study because other researchers have seen this to be a gap in knowledge and 

have responded in a similar way. There are however large differences in that the 

researcher uses participants perspectives of case studies, and their practices 

embedded within these, as evidence to create her framework, whereas the UAL 

don’t provide details as to their methodology and solely focuses on internal 

practices. The researcher has produced a thorough academic publication whereas 

the UAL have produced an eight-page document with no explanation as to how 

they have come up with the principles and again with relatively little information to 

explain each of their principles. The UAL also don’t go on to examine the extent to 

which the themes are currently considered whereas this thesis does do this for the 

key themes which occurred. 

 

6.2.1.3 The Model of Design for Responsible Innovation 

Another study which was published relatively late in the timeline of this thesis was 

that of Salamanca Garcia, Mercer & Briggs (2019). This piece of research also 

looked to fill the same gap that the researcher set out to fill however took on a 

theoretical perspective in informing a new graduate design curriculum which 

consisted of four tracks of study at the University of Illinois. When looking at the 

website for the course, alongside the research publication detailing the creation of 

the programme, it echoes many of the aspects that were found to be important to 

responsible design-led innovation within this study. It emphasises the importance 

of interdisciplinary group work, associated with Inclusion 3, focuses on a range of 

societal challenges as design problems, consistent with Reflexivity 1 and 

Responsiveness 5 and teaches principles of foresight, aligning with anticipation as 

well as systems thinking. The model has similar aims to the output of this thesis in 

that it acts as a scaffold for students to construct research paths across topics and 

methods, thereby empowering them to outline their learning experiences and 
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develop sustainable solutions whilst also serving as a holistic pedagogical tool to 

help academics to engage the opportunities and challenges of responsible 

innovation. The study provides no methodological process however where it 

seems to differ from this thesis is that it is created solely from theory and is 

situated within one university in the United States. It also lacks analysis of 

implementation. The content of the model is also focussed on broader areas 

where this thesis provides prescriptive guiding principles. The two studies 

therefore could be used in combination with one another to provide even more of a 

holistic insight into actual practice and potential forms of new educational practice.  

 

In looking at Salamanca Garcia, Mercer & Briggs’s (2019) networked structure of 

design for responsible innovation, more insights into the similarities and 

differences are able to be seen.  

 

Figure 27: Networked structure of design for responsible innovation 

The model sets out four tracks of study for design education including sustainable 

and regenerative design, urban sociology and critical race design, visual and 

cultural studies and applied research in responsible innovation and social impact.   
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In reflecting the RDI’s relevance to the model set out by these authors, 

Responsiveness 1, concerning societal challenges and megatrends is highly 

relevant to the ‘categories of awareness’ cluster which the authors describe as 

thematic classes of socio-environmental issues constituted by wicked problems. 

These could also be used to form project goals or visions for desirable futures 

whilst also having roots within social innovation. These were reflected by the 

authors who suggest that the categories of awareness cluster acts to motivate 

optimistic visions of futures which are characterised by fairness, equity and 

sustainability, producing an additional link to Reflexivity 5. The modes of enquiry 

proposed by Salamanca Garcia, Mercer & Briggs (2019) had not been a focus 

within the researchers’ study and so conclusions could not be drawn as to the 

relevance of these within the RDI framework however some of the elements of 

design including participatory design, empathy and visual narratives were 

discussed as being utilised by participants which draws further alignment.  

 

6.2.1.4 Section Summary  

On reviewing the existing relevant frameworks which came to fruition during the 

time frame of this study, the researcher has been able to further establish the need 

to fill the gap in the literature for an in-depth study looking at understanding 

responsible-design led innovation and its current implementation within 

postgraduate design-led innovation programmes. This has also enabled her to 

conform that a framework is a valid research output to enable this to be clearly 

understood and utilised within practice. The researcher will now go on to discuss 

the findings in relation to the existing theory relevant to design practices.  

 

6.2.2 Situating The Theory – Design Practices 

In reflecting on the existing practices featuring within the literature, aspects of 

other design practices have been found to have shared value with the guiding 

principles which have emerged out of students’ educational practices. Though 

based upon design-led thinking practices, due to sample selection, elements of 

students’ project-based practice also drew on elements of transition design. These 

will now be briefly described and an audit provided of the similarities and 

differences.  
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6.2.2.1 Transition Design  

In reflecting on the different aspects of practice coming out of the framework, the 

researcher is able to come to the conclusion that responsible design-led 

innovation aligns strongly with the concept of transition design. The two practices 

share the majority of the guiding principles promoted by the RDI framework which 

were found to be currently used by students. Transition design has recently been 

conceived as a new area for design education that responds to the ethical and 

societal challenges associated with megatrends and social needs that were 

spoken about in the literature review. As such, the area is relatively new and there 

is therefore a lack of research, especially practical research, looking at how 

transition design can be, or is currently being, undertaken within practice. The 

researcher therefore contributes to this knowledge in the production of this thesis. 

 

Irwin (2018), one of the eminent researchers in the transition design field, 

recognises the need for a new design-led approach to address wicked problems 

confronting society in order to be able to progress, or transition, towards more 

sustainable and desirable long-term futures, which shows a strong alignment with 

the guiding principles set out in the RDI framework. The author promotes the 

nature of such design problems as involving a variety of stakeholders from multiple 

levels and disciplines who hold conflicting views and agendas. As an overall 

concept, Irwin’s viewpoint therefore heavily aligns with that of the RDI framework 

in that both looked to align a wide range of stakeholder views into shared visions.  

 

Transition design is seen by some as the next step to social innovation and 

emphasises the need to develop an understanding of the complex systems both 

inside and outside of the design field in order to design for transition. This mostly 

reflects the nature of the Reflexivity 3, guiding principle where some codes 

recognised the complex nature of contextual knowledge whilst also holding 

relevance to Reflexivity 1 which deals with project boundaries, and Inclusion 1 

which explores the network of stakeholders associated with projects. It also shares 

some characteristics of the Responsiveness 4 guiding principle, surrounding0 

stakeholder perspectives, and Responsiveness 5 guiding principle, concerning 

tensions and negotiation. Where social innovation encourages significant change 

within emerging paradigms and systems, transition design is seen to deliver 
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radical change in order to move towards future paradigms and systems and is 

therefore more concerned with the Anticipation 5, guiding principle of longer-term 

futures. It recognises the need of systems level change, or societal transition, 

towards solutions to wicked problems and solutions that protect and restore the 

social and natural ecosystem. Again, this reflects Anticipation 5, but also the 

Responsiveness 1 and Reflexivity 5 guiding principles, concerning societal 

challenges and megatrends, and sustainability.  

 

In terms of inclusion, transition design encourages the use of co-creation with a 

wide range of different stakeholders whilst also taking multiple levels of scale into 

account. This therefore seems to present the elements of Inclusion 1, stakeholder 

mapping, Inclusion 3, multidisciplinary collaboration and stakeholder participation 

and Inclusion 5, democratic forms of governance, to be evident within the practice.  

In terms of Inclusion 4, as with the RDI framework, the main intention of transition 

design is social innovation which was explicit in the consideration of transition 

design being thought of as the next step in social innovation. Inclusion 6, 

stakeholder education was also found to be present. The transition design process 

adopts the use of visual artefacts which serve as a rallying point for community 

education, action and awareness (Irwin, 2018). One element which was missing 

from the original literature around transition design was Inclusion 2, the guiding 

principle that fosters an open, transparent and sustained relationship with 

stakeholders, however this was found to be present within further work where 

references were made to the use of a mutual understanding, collective ownership 

of ideas, tangible articulation and visual communication methods.  

 

In terms of Responsiveness, Irwin (2018) talks about wicked problems which are 

confronting society in the 21st Century which relates to Responsiveness 1 

concerning megatrends and societal challenges. Responsiveness 2, 

understanding and conforming to rules, regulation and legislation, is one of the 

guiding principles which is referred to the least amongst the transition design 

literature. This was only referred to when the author was describing that in her 

workshops, it was deemed that a new law would need to be passed in order to 

limit water usage. Because this had been considered, the researcher decided that 

the designers must have an understanding of and must have considered the 

legislation in order to know what was required which satisfied part of the 
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Responsiveness 2 guiding principle. Responsiveness 3, which relates to making 

improvements using iteration was considered in terms of backcasting and 

visioning within Irwin’s work by recognising that visions are not fixed and static but 

should continually evolve based on feedback and outputs. Responsiveness 4, 

responding to stakeholder perspectives, views, aspirations and needs, and 

Responsiveness 5, tensions and the need for negotiation, were also seen to be 

linked within the transition design literature. Here, Irwin spoke about taking various 

different perspectives into account including those associated with short, medium 

and long horizons, multiple levels of scale, from individual to global levels, and all 

stakeholders including non-human stakeholders. She stressed that this enables 

designers to develop visions of futures that a diverse range of stakeholders can 

agree upon which were all points that were heavily emphasised within the RDI 

framework. The significant difference between transition design and the RDI 

framework is that the framework doesn’t directly promote the use of systems 

thinking but rather does this through the holistic consideration of stakeholders, 

governance levels and impacts. This therefore offers a potential area for 

clarification within the framework as has been discussed previously. In discussing 

these topics, two underlying themes of the responsiveness dimension have been 

made more obvious. These are stakeholder acceptance and authenticity. 

Stakeholder acceptance seems to be the overriding aim of value sensitive design, 

elements of which the Responsiveness 4 guiding principle was made up of. This 

came out of participants speaking about responding to stakeholders’ insights and 

perspectives which included values. Within transition design, acceptance seems to 

be sought from as wide a range of stakeholder groups as possible which also 

identifies a link back to inclusion. Authenticity however seems to be more 

applicable within the megatrends and social innovation sections. Transition design 

emphasises the difference between wants and desires, and genuine needs. 

Transition design as a design practice therefore seems to be highly responsive as 

it tries to solve wicked problems, it values the need to adapt over time as 

circumstances change and it reacts to diverse stakeholder perspectives.  
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In looking at the audit below, it is possible to see that the guiding principles of the 

RDI framework are all reflected within the concept of transition design.  

 

Anticipation  
 Label Guiding Principle  Transition Design 

 Ant 1 Identify and articulate stakeholder preferences, aspirations and needs in 
order to create positive, societal futures 

x 

 Ant 2 Understand probable futures by considering continuation, imminent 
change and expected development 

x 

 Ant 3 Anticipate alternative futures and their potential threats, risks, 
opportunities and requirements 

x 

 Ant 4 Anticipate intended and unintended impacts and consequences of existing 
solutions and proposed concepts throughout their lifecycles 

x 

 Ant 5 Build capacity for second-order responsibility and ensure that responsible 
decisions can be made into the distant future 

x 

Reflexivity  
Label Guiding Principle  Transition Design 

Ref 1 Question, define and review project goals and motivations and understand 
the contextual boundaries 

x 

Ref 2 Regularly undertake self-critical evaluation and analyse team capabilities to 
understand subjectivities and limits of knowledge and control 

x 

Ref 3 Assess and extend contextual and disciplinary knowledge by identifying 
and responding to gaps, uncertainties, areas of ignorance, assumptions, 
questions and dilemmas 

x 

Ref 4 Understand, critique and adapt methods and tools to be most appropriate 
for the project 

x 

Ref 5 Analyse the ethical dilemmas of the project and its outputs including those 
associated with social, environmental and organisational sustainability    

x 

Ref 6 Validate knowledge and gain feedback from a variety of internal and 
external sources 

x 

Inclusion  
Label Guiding Principle  Transition Design  

Inc 1 Identify and map as many stakeholders as possible including non-human 
stakeholders 

x 

Inc 2 Facilitate a sustained, collaborative relationship with stakeholders which 
values openness and transparency 

x 

Inc 3 Use multi-disciplinary co-creation and participatory design methods with a 
diverse range of stakeholders 

x 

Inc 4 Utilise empathic design, human centred design and social innovation to 
benefit for users and society 

x 

Inc 5 Consider all existing levels and develop more democratic forms of 
governance including bottom-up models 

x 

Inc 6 Create outputs aimed at informing and educating stakeholders x 

Responsiveness Codes  
Label Guiding Principle Transition Design  

Res 1 Respond to emerging or anticipated grand societal challenges and 
megatrends 

x 

Res 2 Understand and conform to relevant policies, rules, regulations and 
legislation 

x 

Res 3 Adapt and improve existing outputs and proposals and create contingency 
wherever problems are identified or encountered 

x 

Res 4 Understand and respond to emerging perspectives, views, norms and 
values in order to provide authentic solutions and to satisfy stakeholder 
needs and insights 

x 

Res 5 Respond to design tensions and pain points and understand the need for 
negotiation 

x 

Res 6 Create solutions that are productive, viable and resilient x 
 

Table 27: Comparison between RDI framework and transition design 
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As spoken about above, since there is still a lack of practical research looking at 

the implementation of transition design, the researcher therefore presents the 

argument that her framework can be used to also act as an initial set of guiding 

principles within the transition design field. The discussion based around the 

review of project-based practice will now be presented.  

 

6.3 Review of Project-Based Practice 

In terms of the overall findings, the researcher will provide a short summary of the 

conclusions drawn from the overall review of practice before going on to discuss 

the more in-depth review of the Reflexivity 1d initial code which was found to be 

the most prominent across the case study sites.   

 

6.3.1 Evidence Ratings 

In looking at the evidence ratings, as sited above Reflexivity 1d was determined to 

be the most prominent code cited by participants across the four case study sites. 

In terms of the overall guiding principles Reflexivity 4, methods, Reflexivity 1, 

project goals and Reflexivity 6 concerning the use of feedback and validation were 

considered to be the most cited by participants. The researcher feels as though 

the Reflexivity 4 guiding principle however provides an element of bias here due to 

its nature of categorising all of the different methods used throughout the 

participants’ transcripts and the documentation analysis, the researcher was 

therefore wary of utilising the Reflexivity 4 dimensions within her analysis. The 

least cited guiding principles were Anticipation 2 and Responsiveness 2. In terms 

of Anticipation 2, the researcher felt that in some excerpts it was difficult to 

understand if participants were speaking about probable or possible futures and so 

the researcher had to try and make as informed a choice as possible in terms of 

these, based upon the context being provided. This therefore may have skewed 

the results. From a responsiveness 2 perspective however, the researcher does 

feel that this element was the weakest mentioned across the participants. From a 

validation point of view 42% of the initial codes of the framework were confirmed to 

be present on the courses by participants within the validation questionnaire, with 

the other 58% left untested due to the sheer volume of codes found. Because the 

codes tested were selected using random sampling and the analysis method used 
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to determine the codes was consistent, it is likely that the untested codes were 

present however this would be an assumption. The remaining initial codes would 

therefore need to be tested. This needs to be taken into consideration should 

practitioners attempt to implement the framework.   

 

6.3.2 Relationships between Guiding Principles 

On reflecting back on the literature in the sections above, the researcher was able 

to discuss relationships cited by the extant literature and provide the evidence 

from the data gathered within this study. Overall findings however were 

discovered. First of all, that at a conceptual level, the guiding principles of 

Responsible Design-Led Innovation are highly related to one another with half or 

more of the students, confirming relationships between 186 out of a possible 253 

relationships. The guiding principles which showed the most relationships were 

Reflexivity 3, concerning contextual knowledge, and Reflexivity 1, project goals 

and boundaries, which reflects the emphasis that participants placed on the 

development of project goals within their projects. The guiding principles with the 

least cited relationships were Responsiveness 2, confirming to rules, regulation 

and legislation and Anticipation 2, probable futures however these were deemed 

to be the least evidenced principles and so there was less opportunity for 

participants to create links here. These therefore cannot be assumed to have been 

the weakest relationships. In reflecting on the validation results, these were highly 

consistent with the findings coming out of the interview and documentation 

analysis results which therefore provide quite a high level of confidence to the 

conclusions.   

 

6.3.3 Thematic Analysis: Reflexivity 1d 

In reviewing the findings based around the Reflexivity 1d descriptor the researcher 

was able to draw multiple conclusions.  

 

First of all, in looking at participants’ views of the Reflexivity 1d initial code in 

relation to responsible innovation, the participants placed heavy emphasis on the 

creation of positive, social value, improvement or transformation, as a major goal 

of responsible innovation. Findings showed that participants felt that responsible 
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project goals made links to the practices of human-centred design when 

describing that goal setting should focus on putting people first, satisfying their 

needs and creating social value, improvement or transformation as an objective. 

On top of this students also placed a focus on holistic thinking in terms of the triple 

bottom line and PESTLE impacts which heavily reflect both of the consequentialist 

forms of ethics which were discussed within the literature review.   

 

From looking at the large range of projects that students worked on across the 

universities, including and not limited to those on water scarcity, employability, 

healthcare, technology, governance, restoration, travel sustainability and 

homelessness, it would be impossible to summarise the best project directions for 

these specific contexts. Stilgoe, Owen & MaNaghten (2013), in agreement with 

Von Schomberg (2011), also found that in different areas of innovation and in 

different cultural contexts, different values will exist which are associated with first-

order desirable ends. It is however possible to talk about overarching goals of 

responsible innovation, or the second-order desirable ends, and present 

guidelines for the consideration of goals which look to achieve this. All of the 

participants spoke about positive social impact either as an intended goal of 

design or of responsible innovation. Students reported that an understanding of 

the topic, the client, stakeholder values and the criteria stipulated within the brief 

enabled them to identify opportunities to create preferable futures, understand 

related societal issues and to produce an appropriate response which suggests 

the level of importance which the brief holds on the quality of project outputs.  

 

In looking back at the literature, the Reflexivity 1d initial code highly reflects most 

aspects of Brown’s (2009) overarching aims of design thinking whilst the self-

initiated projects described by participants mirror specific features presented within 

his inspiration phase. Brown & Wyatt (2010), promoted design thinking as using a 

high level of collaboration to address problems of high importance to stakeholders 

whilst creating feasible and viable business solutions. The aspects reflecting the 

inspiration phase here include observation to find research opportunities, the 

understanding of the context and its requirements, brief creation and refinement, 

as well as the gathering of initial insights and a focus on user’s perspectives to 

enable a more focussed direction to be sought and a specific goal to be 

conceptualised. Here, primary and secondary research methods, such as 
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observation, interviews, market and user research, stakeholder mapping and 

trends analysis may be used. In looking at the strongest methods associated with 

project goals, the use of design briefs and project scoping were the more popular 

methods. In looking at the weaker areas coming out of the analysis, megatrends 

were shown to be the weakest method used to form project goals which reflects 

the initial questionnaire findings whereby 23 out of 35 students reported that 

Design for Megatrends was missing from their educational experience. However, 

megatrends were found to be highly linked to students’ projects which shows that 

either clients sought to tackle megatrends within their briefs and therefore students 

weren’t using methods to identify these goals or that megatrends were linked to 

project goals but were not the primary goal being created by the students. An 

example of this was provided when the students undertaking the employability 

project were provided the brief by the client and therefore did not use megatrends 

as a means of creating a project goal despite them undertaking a project linked to 

megatrends. Motivations and practices around project goals were found to 

concern understanding, challenging and extending pre-existing goals, the 

definition and development of new project goals, the use of collaboration in 

forming project goals, goals of positive impact and feasibility and an emphasis of 

reviewing value created against project goals. Participants spoke of specific 

projects whereby megatrends were what they were intending to address despite 

this being the least-cited method associated with the creation of goals. The 

students therefore don’t seem to be starting with megatrends as a broad concept 

in mind.  

 

In looking at more specific conclusions drawn from the results, the researcher will 

discuss each of these individually.  

 

6.3.3.1 Design Briefs in Education  

Current literature exploring the nature and requirements of design briefs within 

design education is limited though Sosa (2019) provides a wealth of knowledge 

here. He found 12 qualities broken down into three categories, purpose/function, 

formal and content dimensions and contextual realities that a design brief should 

hold.  
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Qualities, in the first category, are provided as staging, interpretation, authenticity, 

learning and affective. Those in the second category include orientation, 

prescription, information, representation, outcomes, and assessment, with the final 

category’s single quality being execution dependency. In these first qualities, Sosa 

stated that outcomes should grow out of the brief rather than being dictated by it, 

should allow flexibility and license for reinterpretation and should foster 

authenticity. Important points were raised here regarding the brief as only a 

foundation, with students likely to produce responses different from those 

expected by the brief’s creators. Emphasis was also placed on the critical role of 

the brief in the initial stages of a project in addition to it acting as a point of 

reference throughout and being adapted to suit the progress being made within 

projects. In looking at how to enhance student learning Sosa (2019) felt that a 

balance was required between clarity and ambiguity, and the capability to 

challenge the brief. 

 

6.3.3.2 Creators of Education-Based Design Projects  

From the results showing the prominence of both students, in self-initiated goals 

and clients, in live-projects, as creators of project goals, the researcher realised 

that there were multiple levels of goal setting relevant to different stages of 

projects. Within self-initiated projects, students formed their own goals at the start 

of projects whereas when students were dealing with a client, students had 

opportunities to construct their own research objectives within the scope of a brief 

after the clients had presented their goals. In reflecting on the literature, a balance 

is found to be most effective for student learning which would promote the best 

opportunity for students to understand how to utilise design ethics using a range of 

different approaches. Heller & Talarico (2009) proposed that a balance should be 

considered between prescribed curricular goals and student-defined goals whilst 

Kocienda (2018) also found that professional briefs provided an authentic 

experience in creating designed artefacts. The researcher found that academic-led 

briefs were less popular across the courses, with only one participant mentioning 

clients as goal creators when their original client pulled out of the project. They 

didn’t provide evidence as to whether or not they then worked to the original client 

goals, created their own goals or were given goals by the academic. Where 

academics played a role in the creation of the brief, they were found to play more 
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of a vetting role. In student’s self-initiated projects, they worked to agree upon 

goals with students and where students tackled client projects, the academics met 

with clients to agree goals prior to student engagement with the project. This is an 

interesting insight in that design-led innovation promotes the use of designers as 

early as possible in the design process and yet students were not seen to be 

involved in the very initial stages of goal setting with clients. The design-led 

innovation literature however stated that involving designers in the earliest stages 

of innovation is perceived to be of great significance to the quality of outcomes in 

that design problems are more likely to be framed properly from the start 

(Chhatpar, 2007). This therefore opens the possibility for utilising students within 

the very early engagement sessions with clients which would provide a high level 

of authenticity for students in learning how to deal with the formation of project 

goals in the first instance. Barrett, Hudson & Stanley (1999) back this up in 

suggesting that successful briefing involves client involvement through an 

interactive process, managing disparate interests, involving all parties, 

communicating with all tools available and building appropriate relationships 

between designers and users, and within design and implementation teams.  

 

In reflecting on the multiple levels of design goals found within students’ project-

based practice, where the first level dealt with an initial problem definition and the 

second level looked more to narrow the focus based upon the first level of goals, it 

seems that the most important actors, from the view of design-led innovation are 

missing. In looking at the literature, there is extensive research showing that 

clients, students and academics are creating design briefs but there is no evidence 

showing research in which citizens have had the opportunity to approach design 

students with their own issues. In fact, Erichsen & Christensen (2013) identified a 

gap in knowledge around the understanding of the role of the community and 

users in inspiring organizations to carry out design thinking. The research that 

does exist around citizen involvement tends to show similar practices to 

crowdsourcing where designers already have a topic that they wish to tackle and 

in doing so use citizen insights. This almost goes against basic principles of social 

innovation in that citizens are instead being dictated to about their own problems, 

placing immediate limitations on students’ capabilities to assist in the best way 

possible and closing down opportunities to have positive social impact. Current 

practice involves students either receiving a brief from lecturers or organisations, 
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or scoping the design arena to identify issues themselves which raises an 

interesting question: If design is seeking to take on a more bottom-up state, why 

do students, academics and clients hold the responsibility of dictating the topics 

set out in design briefs? This also opens up the question as to whether there is an 

opportunity for design education to actively provide opportunities for citizens to 

approach institutions with their own design issues based on their own genuine 

needs. In looking at the broader literature here, the closest form of citizen 

engagement here is crowdsourcing. Based upon the ethics literature, which 

heavily promotes a focus on the satisfaction of society’s needs, the researcher 

therefore proposes that in order to present the most authentic, bottom-up forms of 

governance, mechanisms need to be created to allow citizens to share their ideas 

and their needs with universities. In reviewing the literature for work around similar 

initiatives, the State Agency for Public Policy and Social Innovation, under the 

President of the Republic of Azerbaijan, set up an ‘Idea Bank’ in 2015, to collect 

creative, social and public interest ideas from citizens and to involve them in 

projects. Both the Ministry of Education and the State Students Admission 

Commission of the Republic of Azerbaijan joined the “Idea Bank”. UK-based 

education institutions need to follow in order to produce initiatives and systems 

that allow citizens to approach the educational domain with ideas and issues.  

 

6.3.3.3 Freedom and Autonomy  

Within the student projects, there were two conflicting perspectives coming out of 

participants’ data. Within the first perspective, some lecturers determined that the 

consideration of scenarios and sustainability were dependent on the boundaries of 

the client brief with University 3 Student 1 also emphasising this as an important 

part of client management so as to not overstep the boundary. In taking this view 

into account, when considering the example which University 1 Lecturer 2 

provided, where students recognised an issue with energy usage, had students 

not felt that they could challenge the client, they would have undertaken an 

unethical project. The same can be said for the autonomous vehicle project, in 

which students felt that the healthcare provider was trying to force a technology. 

From an ethical sense, these students were therefore considering negative 

consequentialism, and went on to tackle the project using a different, more 

appropriate perspective. A sense of freedom and a level of autonomy within 
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students’ projects therefore seem critical to their capabilities to utilise responsible 

innovation towards ethical goals. When considering this from the view of Fry 

(2009), if clients define what is to be designed, they set limits on the designers’ 

ability to claim authorship. Fry (2009) therefore promotes a return brief, created by 

students and sent back to the clients for approval, as the first step in tackling a 

project. The other perspective, provided by the majority of students and lecturers, 

recognised that there was an expectation for students to challenge clients where 

appropriate. Lecturers from all universities emphasised students’ need to 

challenge clients and to respond to uncertainty through communication, confident 

demonstration of knowledge and visual mapping. In relating this freedom to 

challenge clients back to ethical perspectives, D’Anjou (2010) stated that because 

human beings are conscious and purposeful, the reality is for them to continually 

make free choices meaning that freedom is the very condition of humans, no 

matter the situation they find themselves in. Sosa (2019) in describing the design 

of project briefs found that freedom and autonomy are important aspects of project 

design.  

 

In considering this from an organisational culture perspective, Martins & Martins 

(2002) emphasise the importance of fostering a creative and innovative 

organisational culture which they suggest to involve an increase in trust, which in 

turn allows workers autonomy and allows workers to make better decisions which 

lead to more creative solutions. Sawyer (2017) concluded that some level of 

ambiguity within design briefs is desirable to promote innovation and creativity in 

the design studio however also emphasised that lecturers should take care to 

provide conditions that reduce frustration and confusion. This emerged on multiple 

occasions within both lecturers’ and students’ interviews whereby students would 

come to a sticking point in projects where they required stakeholder engagement, 

be that with lecturers, experts or clients, in order to be able to move forward. One 

example of this was given by University 4 Student 1 when discussing that in the 

palace project, when they were working with foreign students and local 

entrepreneurs, they had to use the client’s ideation tool to choose their research 

direction. University 1 Student 4 really promoted the co-creative nature of the 

supervision-based support provided on their programme as a successful way in 

dealing with uncertainty around project direction.  Coupling this with Casakin, 

Koronis & Silva’s (2019) finding that novice design students have underdeveloped 
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knowledge structures for tackling design problems which, without support, can 

lead to misunderstanding and a negative influence on students. An interesting 

insight was gained from University 1 Lecturer 1 who pointed out that in the 

beginning, the lecturers control the project.  

 

In terms of students' practice in dealing with project goals, seven themes emerged 

which as described above aligned well with the different methods which occurred.  

In considering the participants' purposes behind their initial interactions with goals, 

in which they looked to understand, challenge and extend pre-existing or define 

new goals, an ethical aspect directly mentioned by multiple participants was the 

pursuit of the right research direction. In relation to Responsible Innovation, 

emphasis was placed on delivering positive social impact that responded to 

stakeholders’ needs balanced with careful consideration of the whole ecosystem. 

Reflexivity was used to ensure that projects were heading in the right direction with 

multiple participants speaking about working towards right goals or towards the 

right direction. This reflects D’Anjou’s (2010) finding that humans are always, and 

fundamentally, projective or goal-oriented. Within this in reflecting back to 

participants’ views of responsible innovation, the right project direction seemed to 

be determined primarily by social or human needs or desires. This seemed to be 

the priority in that when students were presented with a brief that wasn’t focussed 

on social benefit, they used their freedom and autonomy in creating their own 

goals to achieve this. Once the social priority had been gained however, the 

students then seemed to utilise a range of stakeholder views in order to validate 

their project goals. Within this, the students used reviews with tutors and clients, 

as well as speaking, or working with, citizens and experts, to ensure that they were 

progressing in the right direction.   

 

6.3.3.4 Reviewing Value Against Goals 

In looking at students’ effectiveness of reviewing value against goals, there were 

mixed findings. Supervision appeared as an effective way to ensure value creation 

in one sense and yet students were still found to be creating outputs which didn’t 

satisfy the project goals which were intended at the start of the project. This was 

the case in multiple examples. Even in the case of University 1 Student 3’s 

projects, whereby they consciously were looking to create positive social output for 
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stakeholders, the students felt that only one of the three concepts which they had 

started with were viable. Multiple lecturers felt that students were too focussed on 

their solutions which resulted in them not stepping back to check whether or not 

their concepts were creating value from multiple perspectives. An interesting point 

arises when looking at the point of view of a few of the participants who reflect that 

project goals can change. University 1 Student 3 struggled to provide value when 

the goals were fixed so it would have been interesting to understand how they 

reacted when goals were dynamic. In recognising this gap between intention and 

behaviour the researcher will now speak about some of the barriers found to affect 

responsible innovation. 

 

6.4 Barriers of Responsible Innovation  

In going back to the data, the researcher found that there were multiple barriers 

which hindered the students from fully considering responsible innovation. One 

significant finding coming from the data was recognised in going back to explore 

the existing literature. In reviewing Lilley & Wilson’s (2013) work looking at 

implementing ethics into design for sustainable behaviour, the researcher reflected 

on the concept of the intention-behaviour gap. In describing this, the author spoke 

about the existence of a gap between users’ values and intentions towards being 

sustainable and the behaviours which they exhibited in everyday life. Though in 

the ethics literature, existing research looks at this from the perspective of 

sustainable consumption from the users’ perspective, the researcher would like to 

contribute to this topic in suggesting that designers also experience this 

phenomenon. This was partially recognised in Swaim et al.’s (2014) research on 

the influences on student intention and behaviour towards environmental 

sustainability. 
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Figure 28: Swaim et al.’s (2014) research model of intention and behaviour 

In discussing two aspects which affect environmentally responsible behaviour 

Swaim et al. (2014) found that intention and perceived behavioural control were 

two major factors. In describing the relationship between intention and behaviour, 

Swaim et al. (2014) discussed that intention captures the motivation factors which 

affect behaviour and stated that it was central to predicting behaviours. However, 

Ajzen (1991) recognised that intention does not necessarily lead to behaviour as 

has been found in the results of this study where a range of external and internal 

factors created an intention-behaviour gap. In reviewing students’ project-based 

practice concerning this, the researcher was able to find several causes of the 

intention-behaviour gap within responsible innovation practice. These will now be 

discussed below with examples given.   

 

6.4.1 Lack of Existing Knowledge  

In reviewing the projects described by participants, the researcher was able to 

identify that a lack of existing general knowledge contributed to the intention-

behaviour gap. Both of the examples given relate to the idea of environmental 

sustainability. The first instance where this was mentioned, evidenced a broader 

view by University 1 Student 4 within their perspective of responsible innovation: 
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“In an ideal world, there would be zero carbon footprint, everything would 

be great but we know realistically, at least not for a good amount of time, 

are we ever going to really get to that 100% perfect system” (U1S4) 

 

From a more specific sense, University 4 Student 3 spoke about their travel 

sustainability project in which users wanted a quantifiable measure of their 

individual carbon footprint:     

 

“A lot of the carbon footprint initiatives say “This is how bad your carbon 

footprint is but if you pay to offset it then it will reduce” but then a lot of the 

people were saying that they don’t trust them offsetting, there’s not enough 

transparency. I want to know where my money is going to so instead of 

paying, I would rather be more actively involved in making change. My 

challenge is ‘How do you quantify, or put a number to, the change that 

people are actually making?’. That is my challenge and a lot of people that I 

have shown my idea, or the mock up to, are like ‘Ok I need to see the 

numbers’ and I don’t want to make them up because I know that it’s also 

going to be a question for my presentation around where these numbers 

are coming from. I think that is my challenge and I think that responsible 

design-led innovation, in my case, is yet to be confirmed or tested” (U4S3) 

 

The student was yet to find a solution to this at the time of the interview however 

they felt that their success in being responsible was dependant on their capability 

to be able to measure an individuals’ carbon footprint which there was a lack of 

general existing knowledge of. An extremely interesting way to look at this is that 

this student was trying to address the intention-behaviour gap within travellers and 

yet at the time of interview also experienced an intention-behaviour gap in being 

able to provide a solution.   

 

This should not be confused with a lack of individual expertise which was also 

present on the course. In referring to students’ consideration of political impacts, 

University 3 Lecturer 2 proposed that students hadn’t really considered the political 

impacts of their actions due to a lack of individual knowledge:  
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“They have mostly responded to social and economic impacts. The political 

not so much. First, because they don’t have the knowledge of existing 

policies and regulations that govern or that enable and support or hinder 

certain innovations” (U3L2)  

 

Where the students, which this lecturer was speaking about, could have 

undertaken research to be able to gain some expertise on the political implications 

of their projects, the two previous instances involved knowledge which is yet to 

exist which is the real barrier to responsible innovation. McCormick et al. (2012) 

did however, also conclude, in their study within life sciences, that a lack of 

individual expertise was a barrier to ethical decision-making. The overall finding 

here provides firstly a justification for the significance of developing a good level of 

expertise within the problem areas, therefore relating to Reflexivity 3, contextual 

knowns and unknowns, whilst highlighting that in some instances, responsible 

innovation is not yet possible due to a lack of present knowledge which may come 

into fruition in the future. This therefore emphasises the importance of the possible 

futures aspect of Anticipation 3.     

 

6.4.2 Time Constraints  

In exploring issues affecting students’ ethical capabilities, a number of students 

stated that they were unable to undertake some of the projects in as in depth a 

nature as they would have liked due to time constraints. Students provided 

evidence that time constraints limited their ability to take multiple perspectives into 

account both from a stakeholder perspective within stakeholder mapping and from 

a PESTLE perspective. University 3 Student 2 provided an example whereby they 

stated that though they considered all stakeholders, they were limited as to how 

many they could benefit due to time constraints:    

 

“I would expect us to consider all stakeholders even if we are not working to 

give them benefits. We do identify them as I stated before and we would 

choose multiple stakeholder perspectives, so we may identify our key 

stakeholder and one or two complimentary stakeholders to affect but I think 

there tends to be that many different stakeholders involved in our projects 
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that we can’t necessarily work to create benefits for all of them due to our 

time restrictions” (U3S2) 

 

Project timescales were also found to inhibit students’ testing and iteration 

capabilities. University 2 Student 4 provides an example:  

 

“We didn’t do much iteration after reaching our final solution because there 

isn’t all that much time as well. If you have four weeks to go from start to 

finish on a project you’re not going to then try and do that solution in two 

weeks and then be like ‘okay well here’s another week for you to feedback 

stuff so we have three days to edit it again’. I think it was more of a 

timescale thing” (U2S4) 

 

In looking at the University 3 documents, there is a consciousness around the use 

of time constraints in that the documents state that project timescales help 

students to learn how to manage their time effectively, to stick to deadlines and to 

make informed decisions under pressure:  

 

“On completion of this module students should be able to make informed, 

critical and reflective decisions in time-limited situations” (U3 Docs)  

 

On the other hand, University 1 Student 4 stated that in longer projects the 

momentum dies and that they used quick-paced activities to get everyone 

rejuvenated which seems to suggest that project length affects students’ 

motivation:  

 

“We’ve done a lot of short design sprint activities. One thing that I have 

noticed about doing longer projects is that the momentum dies and it’s such 

a long project and not constant stimulus so doing these quick paced 

activities to get everyone back rejuvenated and refreshed. We’ve done a lot 

of that” (U1S4) 

 

The conclusion drawn from this is that there is a need to balance time constraints 

placed on responsible design-led innovation projects. This ensures that students 

have enough time to undertake the project in a holistic way and gives them the 
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opportunity to iterate whilst also promoting a level of authenticity for them to learn 

how to deal with the time pressures and at the same time ensuring that the project 

length doesn’t decrease motivation. Zhong et al. (2010) provided relevant 

evidence from the business ethics field which shows the importance of sufficient 

time in making ethical choices. Zhong et al. (2010) stated that sufficient time is 

required to be able to recognise and consider all sides of an ethical dilemma and 

to consider all of the implications which backs up the conclusion that time scales 

should be carefully considered within responsible innovation projects.  

 

6.4.3 Fixation 

Devon & Van Der Poel (2004) in their discussion spoke about social ethics in 

terms of trial and error in experimentation within education and pointed out that 

students can quite democratically adopt a single concept almost immediately only 

ever adding the consideration of others in order to satisfy their lecturer. The 

authors found that this leads to a poorly completed design process and negative 

outcomes for all stakeholders. This points to evidence that students become 

fixated on a particular solution which Condoor & LaVoie (2007) define as 

designers’ reluctance or inability to consider multiple strategies to formulate and 

solve a design need. Several participants provided evidence in line that this was 

present within the courses. University 1 Lecturer 1 mentioned this in several 

excerpts.    

 

“I think sometimes again there’s perhaps a tendency to get very solution-

focussed and not the art of just taking a step back and saying What might 

be those unintended consequences? or which of these issues does this 

speak to unintentionally without it being part of the brief? Which other 

issues does this talk to?” (U1L1)  

 

In dealing with this the lecturer states that supervisions are used to provide 

students with support in ensuring that they don’t become too fixated:   

 

“I think it’s quite easy to go down a very specific route and become focused 

on one particular track of work on the programme which can create some 

fantastic stuff but I think maybe sometimes what’s missing is that quick 
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crosscheck within a group or a critical friend so that’s why the supervision 

works really well” (U1L1) 

 

Fixation was also brought to light when this lecturer was asked about whether or 

not students consider potential issues associated with their solutions:  

 

“I think they’re challenged a lot through supervision on that sort of stuff on a 

That’s great for this issue and that person but what about X, Y and Z” 

(U1L1)  

 

All of these points suggest a lack of ethical sensitivity in that students are not 

recognising that there are multiple options which may require more ethical 

decision-making to be undertaken. In speaking about this from a project-based 

perspective, University 1 Student 3 really brought attention to the fact that they 

were intentionally reviewing the value of their project against project goals for 

example when they decided not to continue working on a specific concept 

because it didn’t provide social benefit. It is interesting however that even between 

the two concepts that they did take forward, the students still produced a concept 

which they felt wasn’t necessarily desired by users: 

 

“Instead, we spent more time trying to figure out how it would actually 

function and work rather than finding out if anyone actually needed this” 

(U1S3) 

 

This points to a lack of reflexivity throughout the project timeline which University 1 

Student 4 backs up in stating that:  

 

“The semester assignments provided a great opportunity for me to be able 

to reflect because when you’re in the middle of a project there’s so much 

going on. You don’t really have time to pause but when I actually have to 

think about ‘Ok, how does my innovative practice sit within what’s 

considered excellent? What are my shortcomings? What do I need to 

improve?’ Those individual reports provide me with a great point to reflect? 

That’s been a challenge especially this final semester to do that. I wish that 

we had done it more” (U1S4) 
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Again, this student evidences the fact that time pressures can be linked to a 

decrease in ethical decision making. The conclusion for this barrier suggests that 

educators need to enhance students’ awareness of fixation and to increase their 

ethical sensitivity whilst allowing enough time for students to reflect in real-time on 

the ethical implications of the actions and the ethical decisions which need to be 

made within projects.  

 

6.4.4 Grades  

Grades were found to be an additional inhibiting factor which affected students’ 

motivation to undertake responsible innovation.  

 

University 2 Lecturer 2 felt that not all of the students exhibited a high level of 

ethical sensitivity and instead their motivation was extrinsic in the pursuit of 

attaining a grade. The lecturer felt that this negatively affected students’ focus on 

providing benefits to external stakeholders: 

 

“The assessment process is something that skews, as I saw I’m not 

blaming the student, the process of having to give a degree, to give a 

grade, to get a grade, can skew people away from focusing on the external 

stakeholders and focussing on the internal stakeholder which is the student 

doing the project and I think that’s a real challenge for us as educators” 

(U2L2)  

 

This lecturer cited multiple guiding principles which they felt were affected by the 

existence of grades as an assessment method including their reluctance to 

experiment, with grades producing a fear of failure, as well as preferable futures 

and social innovation because the lecturer felt that students were focussed on the 

internal stakeholders, themselves, rather than the external stakeholder. The 

lecturer went on to state that some of the students on the course exhibited a fear 

of failure which stopped them from starting a project again or taking a different 

approach even when this was seen to be required. In looking in more depth at the 

fear of failure, and in going back to the work of Devon & Van Der Poel’s (2004) 

work on social ethics, they made reference to design being a process which 

involves trial and error within experimentation. Strategies to deal with this fear of 
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failure therefore need to be put in place in order to encourage students to engage 

within the experimentation required within social ethics.   

 

The lecturer goes on to describe attempts to change the course culture in relation 

to experimentation and failure upon the course:  

 

“It’s the same at any level that if you put all this time and effort into 

something and then a piece of data says you were wrong, how tempted are 

you to ignore that or to brush it under the carpet or hope no one else spots 

it so that is one of the big lessons I think on the course. We’re trying to 

encourage both assessors and students to see that risk should be rewarded 

more than success where the success just happened and nobody knows 

why and stuff like that” (U2L2) 

 

In looking at University 4 Lecturer 2’s views this element of transparency within 

testing is a large part of responsible innovation:  

 

“So, whether you actually show the truth about how much data and how 

much research is valid and whether it actually reflects the situation. I think 

that’s one thing about being a researcher around responsibility and 

designing, how much you test and whether you have bias in certain 

situations consciously and subconsciously” (U4L2)  

 

The presence of grades therefore acts as a barrier to ethical practice on this 

course. In looking at the University 4 documents, this course seems to have gone 

some way to reduce the negative impacts of assessment by assessing students 

on the quality of their outputs against the project goals set out in their project 

proposals:   

 

“The practical work will be assessed against the intentions of the project as 

negotiated in the project proposal form and for its engagement with issues 

of context, appropriate technology and methodology” (U4Docs)  

 

The University 1 documents also provided evidence of responding to this in stating 

that the assessment of the portfolio of practice which students were assessed 
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upon within the first semester took on a pass or fail form so that it encouraged 

students to get used to the course culture and encouraged them to learn from 

failure.  

 

Both University 1 and University 4 seem to have taken action to reduce this using 

different methods. University 1’s documents place emphasis on the first semesters 

portfolio of practice involving only a pass or fail grade in order to encourage 

students to experiment and adopt new ways of working. University 4 however 

assesses students on the intention of the project as set out in the project proposal. 

Both of these strategies go some way to reducing the extrinsic motivation placed 

on students by the presence of grades. In relating this back to the existing 

literature, Benabou & Tirole (2003) found that extrinsic motivation, such as the 

presence of grades, act as rewards which positively reinforced behaviour however 

found that when the extrinsic motivator is taken away, the behaviour disappears 

(DeLong & Winter, 2002). This suggests that if students are working to be 

responsible in order to gain a grade, when the grade is taken away, or when the 

students graduate and move into industrial practice, where grades are not given 

as a reward for responsible innovation, the behaviour is not likely to be exhibited. 

The use of grades within responsible innovation education therefore needs to be 

reviewed in order to foster a moral responsibility within students without this risking 

being lost upon their graduation.   

 

6.4.5 Section Summary  

From this section, multiple barriers affecting students undertaking of responsible 

innovation have been found which have contributed to the intention-behaviour gap 

seen within this research study. The researcher has provided considerations for 

practice as the discussion has been formulated. The researcher will now go on to 

talk about ethics in practice which also provided some interesting insights.   

 

6.5 Ethics in Practice  

In reflecting on the participants’ descriptions of projects, the researcher is now 

able to point out some of the ethical considerations which were utilised within their 



 

195 
 

project-based practice that reflect back on the different types of ethics proposed by 

Bonde & Firenze (2013).  

 

In first considering the designers as ethical beings, using Manzini’s (2009) idea of 

designers’ subjective ethical motivations and intentions, there was a strong focus 

within all of the programmes on self-reflection. University 2 Student 1 spoke about 

using self-reflection to understand their own ethical motivations and in considering 

their consequences:  

 

“With myself I always think ‘Am I really designing this for people or am I just 

doing what I’m interested in? Where’s my basis? Have I just seen 

something when I have been researching that is driving me in a direction or 

is this something that will actually benefit the people that I’m trying to design 

for or the group that I’m trying to design for? What will the social 

implications of it actually be if there are any?’” (U2S1)   

 

This student therefore pointed towards the use of both ethical sensitivities in 

realising that their actions will have consequences on others, as well as ethical 

analysis when they spoke about considering the social implications of their design 

practice. University 2 Lecturer 2 also spoke in depth about students helping one 

another within their individual projects. They stated that students build up a peer 

support mechanism and they talk about helping each other to succeed.   

 

“So, the philosophy is that if you don’t know something, then there maybe 

someone who does and either you commission them to do it for you or you 

do a skill swap or a skill share so they may show you how they would do it 

and there will come an opportunity where you can repay the favour and 

that’s collaborative creativity” (U2L2)  

 

It is unclear whether this involves altruism, as there is some chance that the 

students won’t need to have the favour repaid or whether this is egoistic 

consequentialism both in terms of benefitting the student that individuals are 

helping or in a more selfish way, in predicting the potential benefits on themselves 

once the favour is repaid.   
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Some of the students from the other universities spoke about this with Student 1 

from University 1 explaining that they had been taught how to take notes visually 

by one of their course mates and University 4 Student 1 stating that they had been 

taught how to undertake interviews by one of their class mates. These students 

didn’t go on to state that the students expected help in return which suggests that 

egoistic consequentialism in the form of altruism is present within the culture of at 

least some of the courses.  

 

In terms of social and environmental ethics, both the participants’ definitions of 

responsible innovation and their descriptions of projects, showed elements of 

particularistic consequentialism from a utilitarianist perspective and a negative 

consequentialist perspective whilst some students also tried to foster altruism in 

the development of their products.  

 

Within the courses, students were provided with, or asked to come up with, design 

problems to solve. In client or academic set projects, responding to a design brief 

in itself fosters the use of consequentialist ethics because the intention is always 

to solve a problem and therefore to deliver a specific consequence. In answering 

the design brief, the students are therefore being ethical to the creator of the brief. 

When students are creating the brief themselves, they were scoping a problem to 

be solved. Upon receiving the brief, in most cases this either included a target 

market or the students set out to define a target market. In self-initiated projects, 

students created their own target markets. This specific aspect narrows down the 

ethical paradigm into particularist consequentialism which Bonde & Firenze (2013) 

define as considering the consequences for a particular population.  

 

In looking from a negative consequentialist stance, some participants’ 

perspectives of responsible innovation spoke about trying to reduce negative 

consequences. University 1 Student 1 spoke about this within their definition of 

Responsible Innovation:  

 

“I think it would involve thinking about the consequences of the designs that 

we produce or the concepts that we have. ‘Would it harm anyone? Would it 

use up resources or be unethical? Perhaps. Thinking about not just the 
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environment but also the user-perspective as well. Responsible as in 

‘Would that cause any negative consequences to them?’” (U1S1)    

 

Some students also provided examples of taking this into consideration within their 

projects.  

 

In considering the use of duty-based approaches to ethics, this was used both in 

terms of professional ethics and research ethics. One of the students spoke about 

conforming to a non-disclosure agreement which is based on legislation and 

contracts as a set of rules, whilst other students spoke about conforming to the 

ethical guidelines set out by the university in collecting data from external 

stakeholders. This therefore shows that the Responsiveness 2, guiding principle in 

which students conformed to rules, regulations and legislation, is directly involved 

with duty-based approaches to ethics.  

 

In looking to try and understand whether or not students were taking on a Sartrean 

form of ethics, as suggested by D’Anjou (2010), it wasn’t possible to form a 

credible opinion of this due to the fact that the researcher hadn’t set out to 

determine how students were utilising ethical decision-making skills. A further 

study would therefore be required in order to explore this. 

 

The overall finding from this section is that students used a range of forms of 

ethics within their project-based practice and that this predominantly took on a 

particularist consequentialist stance. This was inherent within the act of designing 

across the programmes whereby students were tackling a design brief which set of 

goals or consequences with a target audience in mind.  

 

6.6 Chapter Summary  

Within this chapter, the researcher has provided firstly, a discussion around the 

proposed RDI framework and has reflected on its relevance, alignment and 

differences to other existing frameworks within the research area as well as to the 

practice of transition design. The researcher then presented an overall summary of 

the conclusions found within the review of practice and then described in detail the 
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learnings coming from the more in-depth analysis of the reflexivity 1d initial code 

and its relation to the existing literature. Examples of participants use of applied 

ethics were then considered and a discussion around the different barriers to 

responsible innovation which were found during the study was presented. The 

overall finding coming out of this study is that responsible design-led innovation 

has started to make an appearance within students’ project-based practice. 

Students were seen to be highly motivated to create preferable futures aimed at 

delivering positive social impact for a number of actors whilst also considering 

elements of societal challenges and megatrends that are inherent within society’s 

everyday lives. However, there is still more investigation that needs to be 

undertaken in exploring first of all what responsible innovation means, the 

practices and principles it consists of and the elements of practice which are 

currently being considered. This project acted as a foundation off which future 

studies could base their enquiries. Once a clearer understanding has been 

developed, research studies will be able to look at further reducing barriers to 

responsible innovation. A solid foundation will also provide students with 

educational opportunities to experience and consider a wide range of ethical 

constructs both from a theoretical and a practical perspective. This should prepare 

them for the complexity and uncertainty involved with the challenges that they will 

face as future designers with the profession.    

 

Despite an awareness that design education needs to adapt in order to better 

prepare students for the complexity of challenges they need to tackle within the 

21st Century, the current system of design education is still found to be failing in 

parts to prepare students to deal with these complex and impactful challenges 

(Meyer & Norman, 2020). Some designers are therefore required to learn by 

accident beyond their formal education. In quoting Papanek (1971), Meyer & 

Norman believe that his words regarding the state of education are just as true 

today as they were 50 years ago. To echo these words:    

 

“Education for designers (like nearly all education) is based on learning 

skills, nourishing talents, understanding the concepts and theories that 

inform the field, and, finally, acquiring a philosophy. It is unfortunate that our 

design schools proceed from wrong assumptions. The skills we teach are 
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too often related to processes and working methods of an age that has 

ended.” 

 

In contrast to Meyer & Norman (2020), the researcher believes that this philosophy 

is for the most part starting to be developed within the design students’ which were 

studied within this research enquiry. The existence of limitations placed on 

students by the barriers discussed above however, was found to inhibit at least 

some of their ethical-decision making capabilities. It cannot be determined the 

extent to which students were inhibited and the extent to which they were acting in 

an ethical manner and it must be noted that this was not the intention of this 

research. The research set out to find practices and principles associated with 

responsible innovation, which the researcher believes has been achieved whilst 

also gaining a basic understanding of some elements of ethical practice. A further 

investigation would need to focus on this more specifically in order to make solid 

judgements.  

 

In suggesting the way forward for design education, Meyer & Norman (2020) 

recommend that all schools of design cover a set of core principles, in responding 

to these complex challenges, the researcher proposes the Framework of 

Responsible Design-Led Innovation as a foundation upon which these core 

principles should be created in order to promote more integrated consideration of 

ethics and responsibility within design-led innovation education going forward. 

 

As well as building these guiding principles into design curriculums and 

institutions, it is also imperative that they are built into the wider area of design 

practice through implementation within design projects. The next chapter provides 

an initial exploration which seeks to understand means of achieving this.      

 

 

CHAPTER 7: FRAMEWORK ACTIVATION  

 

This chapter begins by explaining the final research stage of the thesis whereby 

the researcher sought to activate the framework in the form of a responsible 

design-led innovation canvas, or RDI canvas. The chapter starts by discussing the 
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creation of the canvas, then goes on to explain the methodological steps taken 

during the two data collection stages utilised in its development. Here, the chapter 

describes the initial testing of the prototypical canvas created by the researcher 

and then goes on to detail the iterative cycle which was used in order to further 

develop this. The findings which informed these cycles are also provided 

alongside suggestions for future opportunities to develop this further.  

 

7.1 Canvas Creation  

In reflecting on her experience in using different canvases, the researcher realised 

that due to the framework’s high level of complexity, there was a significant need 

to simplify its constructs to be capable of being included in a canvas. On 

researching similar canvases including Osterwalder’s Business Model Canvas 

(2004) and The Design Thinking Canvas devised by What Could Be Ltd (2019) as 

sources of reference, the researcher was able to gather more useful insights.    

 

The canvases reviewed were single-page documents, that were quite plain in 

design and featured boxes with key headings for users to consider alongside 

subheadings which acted as prompts to encourage further thought. The 

researcher drafted up an initial prototype of the RDI canvas, based on these 

insights by considering the primary concepts which were relevant to the framework 

and providing prompts utilising various aspects of the guiding principles. She felt 

that this would provide a means of planning, guiding and reflecting on design 

projects within design practice. The initial prototype can be seen below:  
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Figure 29: Initial version of RDI canvas 

After the initial canvas was created, the researcher went on to utilise the expertise 

of a range of participants to find opportunities to develop this further in order to suit 

their needs.  

 

7.2 Canvas Development  

After creating the initial prototype of the RDI canvas, the researcher worked to 

further develop this, based on the viewpoints of undergraduate students, 

postgraduate students and designers working within the design industry. She felt 

that this would enable her to produce a canvas which had wide capabilities and 

was accessible for the majority of relevant audiences within the design field. In 

sample selection, the researcher used purposive sampling in order to identify 

participants who fit these criteria. The canvas development phase consisted of two 

stages. In the first stage, the researcher presented one participant from each 

participant group with the initial draft of the canvas. The participants were then 

asked to complete a written exercise, as seen in Appendix 12, whereby they filled 

in the canvas by reflecting on one of their recent design projects and then 

answered some questions as a means of providing feedback. Unfortunately, the 

industrial participant had to withdraw from the study and so only the 

undergraduate and postgraduate findings for this initial stage will be discussed in 

the section below.  



 

202 
 

After undertaking this first stage, the researcher realised that more value could be 

gained from interviewing participants and from getting them to verbally reflect on a 

project utilising the canvas as well as providing verbal feedback. The researcher 

therefore organised interviews with additional undergraduate, postgraduate and 

industrial participants in order to explore their perspectives of the canvas. This 

enabled the researcher to undertake an iterative cycle of development whereby 

after each interview, she improved the canvas based upon the previous 

participants’ reflections. This then allowed her interview questions to be developed 

to suit the output. The final version of the interview plan can be seen in Appendix 

13 which shows its evolution as the data collection stage progressed. During this 

stage, four additional participants were utilised; one undergraduate, one 

postgraduate and two industrial partners, in an attempt to compensate for the 

withdrawal of the industrial partner in the written exercise data collection phase.  

 

Six different versions of the canvas were created using this iterative approach 

which also led to the creation of supplementary prompt sheets. Two examples of 

these were created which focussed on futures and stakeholder consideration. 

Additional research would have to be undertaken in order to assess the usefulness 

of these and to create the additional sheets needed for the other boxes of the 

canvas. The researcher did not have enough time to explore these further and so 

it must be kept in mind that the versions which are presented are only initial drafts.  

 

A limitation associated with the two canvas development stages detailed above 

was that it was not possible to ask participants to reflect on their projects in real-

time due to the time constraints associated with this part of the research. Instead, 

the participants were asked to use the canvas to reflect on one of their recent 

projects. This therefore produces an opportunity for further research by looking to 

understand the use of the RDI canvas within real-time projects and in order to 

develop the canvas further based on insights gained from this.  

 

7.3 Canvas Findings  

The next two sections will provide a summary of the findings uncovered across the 

written exercise and the interviews with participants and will discuss the 
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development of the RDI canvas as the researcher progressed through these two 

research stages.   

   

7.3.1 Written Exercise  

The first participant, the undergraduate participant (WEP1) provided some good 

reflections utilising the RDI canvas to think about their recent project where they 

developed an ergonomic backpack for school children aged 11 to 13. The RDI 

canvas filled in by WEP1 can be seen below, whilst a full-size version is provided 

in Appendix 14.  

 

 

Figure 30: RDI canvas completed by WEP1 

 

When they were asked about their first impressions of the canvas, they felt it was 

structured well and easy to use:  

  

“I really liked that the canvas was well set out and it seemed quite easy to fill in 

the majority of the boxes. It would be interesting to try and use this in a project” 

(WEP1) 
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This was backed up by the fact that the participant was able to write something in 

all of the boxes and provided a lot of detail in each. Here, they stated that it would 

be interesting to try and use this within a project, which would be the next steps in 

the research enquiry. The participant went on to state that using the canvas during 

a project would have encouraged them to think about some wider considerations 

they would have otherwise missed and interestingly, they had made a note of how 

they would have changed the project, or undertaken further consideration, within 

each box: 

 

“I think using this in my project would have encouraged me to think about other 

considerations. As I was going through, I made a note of the additional 

thoughts I had as I was completing it […] It made me think about things that I 

had missed when I actually did the project” (WEP1) 

 

The participant wasn’t asked to do this at that stage in the research activity though 

this was the intended focus of one of the feedback questions which was featured 

towards the end of the exercise. It is therefore unknown whether the participant 

had read through the questions prior to completing the document and felt that it 

would be helpful to reflect on this as they were undertaking their project reflection, 

or whether they had taken it upon themselves to do this because it was a natural 

progression in their thinking. When asked about what they disliked about the 

canvas, the participant stated that they didn’t have any space to summarise their 

conclusions and so wanted an extra box to be provided for this. They also spoke 

about a lack of clarity in some of the terms used: 

 

“I didn’t have any space to draw conclusions from the use of the canvas. I 

feel like their needs to be an extra box for me to reflect on the additional 

thoughts. Some of the words I wasn’t sure about. I don’t know what 

governance, megatrends, or a lot of the terms in the other ethical issues 

section meant” (WEP1) 

 

When speaking about limitations, the student felt that there wasn’t much room to fit 

everything on one page however the canvas could be printed out on a larger piece 

of paper to solve this.  
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The postgraduate participant (WEP2) involved in this first stage of the data 

collection, reflected on their project whereby they sought to understand how to 

foster cross-sector collaboration in order to benefit a local community. Again, this 

is given below with the full-sized version given in Appendix 14.   

 

 

Figure 31: RDI canvas completed by WEP2 

 

The postgraduate student, again like the undergraduate, managed to fill in 

responses for all of the boxes. When asked to talk about their first impressions of 

the canvas, the postgraduate also mentioned its ease of use and approachability: 

 

“It is very approachable. I didn’t feel like it was going to be a chore to 

complete. The different boxes made it very easy to navigate through and I 

was comforted in thinking that it would be easy to reflect on a project using 

the template.” (WEP2)   

 

The student felt that had they used this whilst undertaking their project, it would 

have guided them to consider the aspects in more depth using a step-by-step 

process to ensure that they did not miss anything. They liked how plain and simple 

the canvas was and that it allowed them to see the project in its entirety once the 

project was completed: 
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“I think that it has allowed me to reflect on the project in order to see it as a 

whole now that I am finished. Had I used the canvas throughout the project 

I would have given each area thorough consideration. The sections all 

seem to make sense so it would have almost acted like a step-by-step 

process to guide me where to go next.” (WEP2)   

 

When asked what they disliked about the canvas the postgraduate student felt that 

it was not very visually appealing which reduced their energy and motivation 

levels: 

 

“It’s not very colourful. I would have preferred something a bit more 

aesthetically pleasing so that it would keep me motivated and my energy 

levels up as I progressed through it. I took a couple of breaks here and 

there to refresh myself from staring at the black and white screen.” (WEP2) 

 

The student also felt that it was difficult for them to explain how their project had 

considered second-order responsibility, due to it being the main focus of the 

project. In response to this specific finding, the researcher was unsure how this 

problem could be solved and noted this down as a point for further consideration. 

When asked to note any limitations, the student felt that something was missing 

and that they were missing the point of the canvas. When given the opportunity to 

make further comments, the postgraduate student suggested the use of an 

additional document to allow them to reflect on the learning points they had gained 

from the canvas and for these insights to feed into the planning of their next steps. 

The participant worried that they would forget about the points raised in the canvas 

if the insights were not used to plan further activities and to make considerations 

going forward: 

 

“I suppose I’m missing the bigger picture of the canvas in that it’s good to 

consider these at the start of the project, but would this then be used 

throughout the project as well? I’m not sure I would remember that I had 

even considered half of these things if it wasn’t then used to plan the next 

part of the further activities or considerations I had to make. I feel like this 

could feed into another document which allows me to reflect on what the 

canvas has taught me and then plan actions going forward.” (WEP2) 
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In responding to the insights gained from these first two participants, the 

researcher found it interesting that both participants had either used, or wanted to 

use, the canvas to further consider their projects as they were undertaking their 

reflections. This opened up the opportunity for the canvas to be used in order to 

plan the next stages, or further considerations, of their project. The researcher felt 

that this would encourage users to establish an element of accountability within 

their project work through the utilisation of the canvas. As a result of these 

findings, the RDI canvas was adapted to include colour and to contain an extra 

box for further considerations in order to encourage users to consider their plans 

going forward based upon the insights that they had gained from using the RDI 

canvas. The top section of the canvas was also altered in order to account for this 

extra planning element.   

 

 

Figure 32: Version 2 of RDI canvas – Coloured with further considerations box 

The second version of the RDI canvas is pictured above and was taken through to 

be used within the first interview, which will now be discussed.  
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7.3.2 Interviews  

The first participant who was involved in the interviews was one of the industrial 

partners who reflected on their long-term project which was a collaboration 

between five universities across a region of the UK, which sought to help small to 

medium enterprises in being more creative and innovative. This participant had 

difficulty in going into depth across the boxes because their project featured many 

different interventions which all could have been classed as individual projects. 

The participant also felt that they didn’t have much interaction with any of these as 

an individual project but instead had undertaken workshops in order to help the 

stakeholders, as a collective, understand how each of their businesses could 

become more creative and innovative. In reflecting on each of the boxes, their 

responses were therefore quite vague. When asked how the use of the canvas 

would have influenced the project, the participant felt that the futures box would 

have been beneficial in encouraging them to consider the future of the whole 

project and what they were learning from it rather than the outcomes of the 

individual workshop series for each organisation that they were working with: 

 

“I think the futures bit would be quite interesting because, maybe it’s 

because of my role within the team, but looking at what we are learning out 

of it and what the outcome of the whole project is rather than just the 

outcomes of the individual workshop series with each beneficiary.” (IP1) 

 

They also felt that the canvas would have been helpful in encouraging them to 

consider the wider project goals in more depth in the middle of projects. The 

participant felt that it was very easy to concentrate on learning about each 

business and suggested that in trying to probe different areas, they forgot to step 

back and to think about what the project means as a whole. When asked what 

they liked about the canvas, they stated that it was easy to read and that the order 

of the boxes made sense. They also liked the prompts after each heading and felt 

that they were very helpful. They felt that they might not always be needed but that 

it was better to have them and not need them, than need them and not have them. 

They also felt that they were broad enough to be applicable to different projects: 
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“It’s very easy to read. I think the order of things makes sense and having 

the prompts after the titles was really helpful […] I think having the option, to 

have a few more prompts, is definitely good. You might not need it but it’s 

always better to have and not need than need and not have. Just reading 

through some of the prompts there, they seem logical and they’re 

applicable to quite a few different projects.” (IP1) 

 

When asked how they felt that they would benefit from using the canvas in 

projects, they felt that it would help them to keep a macro view of the big picture 

and would help them to further consider ethical issues, tensions and pain points, 

which they suggested would encourage improvement: 

 

“I think keeping a macro view of things, the big picture, and ethical issues is 

always something that’s helpful to keep in mind as well as tensions. I guess 

that’s how you improve. Looking at where the pain points are.” (IP1) 

 

When asked about what they disliked, the participant stated that at first, they forgot 

to reflect on each section using a lens of responsibility and so they wanted this to 

be emphasised within the top section where the canvas users were asked to 

reflect on how they had acted or planned to act in a responsible manner:  

 

“I think I sometimes struggled to know how to reflect on each section with 

the lens of responsibility […] Obviously, I didn’t really see that at the top 

prior. I just jumped into each one so maybe just emphasising that top 

section.” (IP1)  

 

They also thought that examples would be beneficial but realised an issue 

associated with this in that the examples would have to be applicable to lots of 

different scenarios. When asked to discuss the potential limitations of the canvas, 

they felt that no limitations existed, but added that aspects of the canvas weren’t 

necessarily applicable to their specific project. In reflecting on this, they suggested 

that a potential solution would be to enable users of the canvas to pick and choose 

which boxes to fill in, dependant on which headings were appropriate to their 

project: 
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“The option to skip bits like I said because sustainability and resilience 

wasn’t necessarily that applicable to my project so if you could pick which 

bits you want to incorporate rather than doing them all.” (IP1) 

 

In adding to this, when being asked whether any parts were unnecessary or 

irrelevant, the participant stated that for their project, the sustainability and 

resilience and social innovation/human-centred design boxes were unnecessary, 

due to both things being so overtly part of what the project was trying to achieve. 

This is interesting as it echoes the thoughts of the postgraduate participant, 

WEP2, involved in the written exercise stage of canvas development. The 

capability to pick and choose the different boxes would therefore respond to both 

of these participants’ reflections. The industrial participant went on to reiterate that 

this would be dependent on the project and that they felt that these two sections 

would be very helpful in other projects which the canvas could be utilised within. In 

being asked what they would change within the canvas, the industrial partner 

added that they would like team dynamics to be added to the team/designer 

capabilities box and for the canvas to be changed to allow users the option to skip 

sections.  

 

In reviewing the findings from this participant’s responses, the researcher adapted 

the canvas to allow the user to choose which bits to utilise, added team dynamics 

to the team/designer capabilities box and emphasised the instruction to use a 

responsible lens by making the text in the top section capitalised and in bold.   
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Figure 33: Version 3 of the RDI canvas highlighting responsible manner, adding team 

dynamics, and the ability to pick and choose 

The second participant to undertake the interviews was the undergraduate 

participant who worked on a project where they were asked to apply circular 

economy principles to increase and encourage the reuse of steel from 

decommissioned oil platforms. In terms of first impressions, the participant felt that 

the RDI canvas would act as a reminder to take on an ethical perspective 

throughout the project process: 

 

“It’s quite a good reminder on how to work on projects because a lot of 

these things you could forget about through the process. It’s good for 

getting an ethical perspective for projects.” (IP2) 

 

When asked how using the canvas would have influenced the project, the 

participant felt that they would have considered more views because the canvas 

was highly structured. They wondered if they might have done a completely 

different project with a different output had they utilised the canvas to guide their 

project: 
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“I would have given more views on it because it’s quite a structured thing at 

the minute from the rig to the fabricator to the house so it would be quite 

good to get different views. I might have done a completely different final 

project with a completely different thing at the end of it. I didn’t really do 

much research into the people moving into a house or consumers so it 

might have changed it much more if I had designed it for them rather than a 

business.” (IP2)   

 

This shows that they didn’t really take on a human-centred perspective when 

conducting their research and that they felt that the canvas would have 

encouraged them to do so. The participant liked that the canvas considered the 

entirety of their project, took the perspective of different angles and that it was 

good at simplifying things that they would need to consider: 

 

“I think it just reaches to every part. It’s quite good at simplifying stuff. When 

you’re thinking about a project, you think ‘I’ve got all of this stuff to think 

about’ and when you break it down into this sort of thing, I think it’s good. I 

guess just looking at it from different angles.” (IP2) 

 

When asked about how they would benefit from using the canvas, the participant 

predicted that their project would have been more viable and realistic had they 

used the canvas within the project: 

 

“I keep mentioning viability, but it all comes back to that. Maybe if I had 

used all these different points, it would have been more viable and more 

realistic and possible to happen.” (IP2) 

 

The participant pointed out that examples would have been helpful because they 

weren’t sure what side of the argument they were meant to be looking from in 

terms of futures. The participant stated that they wouldn’t have been able to talk 

about this part of the canvas without guidance from the researcher during the 

interview. When asked about limitations, the participant explained that they would 

have been able to consider each box in more detail had they undertaken the 

exercise during the project rather than using it to reflect on the project: 
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“I’m sure if I did this as I was going along on the project, I would have had 

more to say on each one but saying it now that I have done the project, I 

was like ‘Thank God, that’s all done’. I feel like at the time it would have 

been very useful through the progression of it. I guess throughout the 

research stage it would have been really useful.” (IP2) 

 

This provides justification for exploring the use of the canvas in real-time projects 

whilst also identifying a potential limitation to the research activity. In looking at this 

participant’s point, it may be that the participants have forgotten the extent of the 

detail of their considerations within the project and therefore examining the use of 

the RDI canvas in real-time is likely to uncover a greater depth of consideration.  

 

On reflecting on this participant’s views, the researcher found that the participant 

echoed the point made by the industrial partner, (IP1) in their interview, about the 

provision of examples to aid them in building their responses. However, as the 

industrial partner determined, this could hinder the users in that the provision of 

examples might cause them to become fixated as there is such a broad range of 

projects that the RDI canvas could be applicable to. The undergraduate student 

(IP2) needed a lot of guidance whilst using the canvas to reflect on their project 

during the interview. The researcher felt that this was to be expected as the 

literature review found undergraduate students to be less familiar with self-directed 

work. Once the undergraduate understood what was being asked of them, they 

were able to provide responses quite effectively. In reflecting on the terminology 

used, the researcher realised that as an undergraduate, she had not come into 

contact with a lot of the words which made up the canvas and therefore felt that 

the provision of a glossary of key terms would have likely been beneficial for this 

participant. This also may have provided the support which the industrial partner 

(IP1) needed in reflecting on their project. From this, the researcher created a 

glossary of terms to accompany the canvas. An excerpt from which is shown 

below:   
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Figure 34: Extract for the key terms glossary attached to Version 4 of RDI canvas 

The third interview participant was another industrial partner who was working for 

a football club in order to produce a range of cycling clothing using sustainable 

fabric. In describing their first impressions, the participant felt that the canvas was 

simple and concise. They also felt that using the canvas throughout the project 

would have acted as a reminder to consider a lot of the aspects of the canvas as 

well as reminding them why they were doing the project. They liked that the 

canvas was presented using a simple layout, with well explained sections which 

made them consider the project in more detail than they had during the project: 

 

“I found the canvas to be simple and concise […] Had I used it during the 

project, it would have reminded me of the initial intentions of the project. […] 

The layout is simple, and the sections were all very well explained which 

made me think about the project in a lot more detail.” (IP3)  
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When asked about what they disliked about the canvas, the participant felt that it 

wasn’t very clear how they could utilise the insights gained from the canvas to 

guide the project and that suggested that a bit more direction may be required: 

 

“It isn’t clear how we could weave the canvas into a project. Maybe that 

would require a little more explanation up front.” (IP3) 

 

This participant echoed the words of the other two participants in that they wanted 

examples to be provided because some of the sections weren’t detailed enough. 

They reflected on their use of alternative canvases:  

 

“I would have liked to have been given some examples of how to use the 

canvas. As I have previous experience of using canvases and innovative 

techniques like this, I understood what was being asked, however, I think it 

would be very difficult if you didn’t have any background knowledge of 

canvases to be able to complete this.” (IP3) 

 

They felt that even with the summary of key terms, they lacked background 

knowledge to be able to complete the canvas fully. The participant found that it 

was convenient to skip some of the sections as they were concentrating on the 

graphical side of the project and so they didn’t have much involvement with some 

of the areas which were highlighted within the canvas and therefore any 

considerations placed here wouldn’t have affected the work that they had 

undertaken:   

 

“Personally, as my role in this is the graphical side of the project, I would 

have cut out the impact, sustainability and ethical issues. Because of my 

role in this project, those aspects wouldn’t have affected the work I 

completed.” (IP3)  

 

When asked about how they would adapt the canvas to suit their needs, they 

proposed that the overall project canvas worked very well suggested a need for 
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sub-canvases which could feed into the main canvas. They felt this would be 

beneficial in group projects by allowing individual’s areas of expertise to be 

considered whilst also allowing tensions and conflicts to be managed: 

 

“As an overall project canvas, it works very well. Maybe what’s needed is a 

bunch of sub- canvases that feed into this canvas. That way the areas of 

expertise that individuals have, can fill the parts they know about, which 

then feed into the overall canvas. Then, we can review whether tensions 

and differences are, and sort those out from the start.” (IP3)  

 

Using this participant’s views, it seems that the glossary of terms did not satisfy 

the desire for different examples to be provided. The participant however helped 

the researcher to come up with a different way of tackling this issue whilst also 

reducing the risk of fixation. The researcher therefore created two examples of 

sub-canvases which could be combined with the main canvas to produce a toolkit. 

These are provided below and provide more structuring to enable users to grasp 

what the important aspects of each section are.   

 

Figure 35: Stakeholder prompt sheet for Version 5 of RDI canvas 
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Figure 36: Futures prompt sheet for Version 5 of RDI canvas 

The sub-canvases, or prompt sheets, presented above, are the first versions of 

each prototype and would need further testing to adapt the content to better suit a 

range of users. There was not enough time in this study to be able to explore this 

further however, this produces an opportunity for further research, either for the 

researcher as a post-doctoral study, or for anyone else with an interest in the 

subject. The two sub-canvases were utilised in the final interview for this research 

stage.  

 

The last interview was conducted with a postgraduate student who had 

undertaken a project whereby they worked to foster collaboration between a group 

of senior representatives from a variety of organisations within the social justice 

field in order to support people in positions of vulnerability. Because of the amount 

of content involved and the time it would take for the participant to reflect on both 

sub-canvases, the participant first viewed and utilised the main canvas and was 

then asked to provide feedback on the sub-canvases after this. In commenting on 

their first impressions of the canvas, they felt that the sections were loose enough 

to enable them to think about different things but felt that there were also areas of 

overlap in some of the categories. The participant felt that some of the terms, such 
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as resilience, were loosely defined and could therefore mean different things to 

different people. They reflected that this might be beneficial in that it encouraged 

people to think of different meanings: 

 

“I felt like there was a bit of overlap in some of the categories but that’s 

probably fine because some of these terms are loosely defined…like 

resilience could mean a different thing to different people for examples so 

when I was reading through, I was thinking about a project I did where we 

had the planet as a stakeholder and I was thinking where would I write 

about that in this. It could have gone in stakeholders, it could have gone in 

impacts and consequences, it could have gone in sustainability, it could 

have gone in social innovation or other ethical issues so I’m thinking about 

the flexibility of it.” (IP4) 

 

The postgraduate felt that the canvas was flexible, they liked the use of the 

prompts and they said that they could imagine using it in their projects. When 

asked how the canvas would have influenced the project, the participant stated 

that it would have been helpful in providing a structure to their conversations. They 

felt it would have offered a way of comparing progress and the evolution and 

maturation of the approach to responsibility especially across longer projects. The 

participant felt as though the addition of a date, or version, box would assist in the 

management of this:  

 

“I think that it would be useful to be able to compare this and look at this 

canvas and how to see the evolution of it across the project. Maybe you 

have five copies of it by the time you finished a long project and you can 

see how your responsibility approach has matured. It’s brought a lot of 

interesting things all into one place […] I would probably add a date on it, 

getting really picky, or a version number so you can say actually this is the 

third one we have done for this project, just boring configuration 

management stuff.” (IP4) 

 

Upon commenting on what they liked about the canvas, the participant felt that it 

brought a lot of interesting considerations into one place. They believed that the 

canvas would ‘foreground’ responsibility in projects by making it explicit in 
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conversations: 

 

“I think it would foreground responsibility in the project. We all want to be 

responsible designers, I think. I would make it a distinct conversation rather 

than something that people are vaguely aware of and are trying to keep in 

mind.” (IP4) 

 

They liked that the canvas was broken down into different sections and used plain 

English, rather than disciplinary language, which alongside the provided various 

prompts, made it accessible and approachable as a tool. The participant 

commented on the inclusion of the end section which asked the user about their 

further considerations. They felt that this would emphasise the user’s need to be 

accountable and their responsibility to take action based on their reflections: 

 

“I liked that it’s broken down into sections because it makes it less onerous 

than just that big first question and I like the prompts that were there in the 

brackets. I liked the further considerations because it makes it living and it 

gives you some sort of accountability and responsibility to do something 

having reflected… what are you going to do which is the important bit.” 

(IP4) 

 

This shows that this box satisfies its intended aims. When asked what the 

participant disliked about the canvas, they stated that they didn’t like that the 

prompts weren’t provided under some of the headings which left them guessing 

what was being asked. Again, they reflected that this could be a good thing 

because it prompted them to consider different perspectives of words and cover 

wider considerations but once the participant was shown the sub-canvases, they 

realised that the terms given were quite clear. On providing the postgraduate 

participant with the sub-canvases and describing the idea of having a main canvas 

with supplementary canvases for each box which users could pick and choose 

from, they felt it would be very valuable and a good idea. The participant felt that 

this would provide the level of detail which they felt was missing during their 
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project reflection, particularly in relation to the futures box:  

 

“I think that’s really valuable and a good idea. I like the futures one because 

it’s what I was thinking as I was looking at that question. I almost needed 

the next level of detail and the actual questions to prompt and here they 

are.” (IP4)  

  

When the participant was asked how they would change the canvas, they 

suggested two changes. Firstly, they suggested that they would have preferred a 

different method of presentation. The canvas was shown to the participants using 

Word, simply for ease of sharing but the participant stated that they would either 

print it off in an A0 size, to physically write on it and use post it notes, or would 

transfer it onto a virtual whiteboard: 

 

“I don’t really use Word anymore. I’m very into my online whiteboards and 

sticky notes and things. I feel like having to write in full sentences, and this 

feels like it’s asking me to write in full sentences, I would find difficult so I 

would be printing this onto A0 or putting it onto Miro […] I think I would stick 

it on Miro as a frame or template and then stick post it notes on it because 

then they can be moved around a little bit.” (IP4) 

 

The second change that the participant would have liked to have seen was in the 

structuring of each box. The participant suggested four different sections for each. 

The first section would concern their actions for example what they did or were 

going to do. The second section they felt would justify this asking why they were 

doing it or planning to do it. The third section would ask them to reflect on the 

action and the final section would then ask the user to consider what this meant for 

their plans going forward in the project:  

 

“Maybe the structuring within it: what did you do, why did you do it, what 

have you learnt from it and what are you going to do differently. I would 

have done that just to structure my own thoughts otherwise I just, as you’ll 

have heard, go off on tangents.” (IP4) 

 

This is something that would seem to make the value of the insights more explicit 
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whilst also increasing the user’s sense of accountability and responsibility again 

however may negate the need for the further considerations box at the bottom of 

the canvas. This is something that could be explored in further iterations in an 

additional research enquiry. In providing further comments, the participant stated 

that they would have used the canvases not only to guide their project but in co-

creative workshops with the organisations. On top of this, they hoped that the 

organisations would then utilise the canvases going forward both in relation to the 

specific project and in their other work. At the end of the interview, the participant 

requested the researcher’s permission to use the canvases in their future projects. 

In taking the final participant’s views into consideration a sixth version of the 

canvas was created which was produced as a virtual whiteboard, included a 

date/version box and involved post-it notes to help users to guide their input 

utilising the participant’s suggested structure. This is presented in the section 

below.  

 

7.4 Canvas Development Summary  

The development of the canvas was undertaken using the six participants detailed 

above. Overall, participants felt that the canvas encompassed a wide variety of 

considerations which would have allowed them to think about aspects which they 

had not thought about during the project. Participants also felt that the canvas 

would encourage them to more overtly consider responsibility as they progressed 

through their projects. They liked the simple and accessible style of the RDI 

canvas and felt that it was something that they could see themselves using in their 

future projects. The participants as a whole, liked the use of the prompts however 

there was mixed opinion as to the clarity provided by some of the terms used 

within these. The undergraduate interview participant needed a bit more guidance 

than the postgraduate and industrial participants, however this is likely to have 

been provided by the inclusion of the different prompt sheets. The canvas was 

adapted in a number of ways as the development phase progressed. The further 

considerations box was added and a degree of flexibility was provided by allowing 

the participants to pick and choose which boxes to populate. In addition to this, 

some of the wording was emphasised, colour was utilised, other terms were added 

and a glossary was trialled in order to increase clarity. The aspect which seemed 
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most necessary across the participants’ reflections, was the addition of examples 

which was responded to in the creation of the sub-canvases in order to guide 

users through the different sections. The final version of the RDI canvas which is 

presented in this thesis can be seen below:  

 

 

Figure 37: Final version of RDI canvas presented using a virtual whiteboard  
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The final interview participant wanted the canvas to be presented in a different 

way. The benefit of the canvas is that it can be easily adapted in order to suit 

different delivery methods with its content being the primary focus. The canvas 

could be drawn out onto a big sheet of paper, could be used to structure a report 

or presentation or could be utilised as a source of inspiration in a workshop. It can 

therefore be adapted for different purposes and audiences where necessary. The 

researcher has utilised the participants’ views in order to partially develop the 

canvas with the intention for additional work to be carried out. The researcher feels 

that further work would be needed to understand whether there are differences 

needed for different audiences although the hope is that one canvas could be 

created to be all-encompassing and flexible enough to be able to be adapted to 

suit all audiences. The next chapter looks at more opportunities for further 

research and provides the study’s conclusions.  

 

 

CHAPTER 8: CONCLUSIONS  

 

This chapter begins to draw the thesis to a close by summarising the findings 

associated with the research questions and presenting the new contributions to 

knowledge. An evaluation of the framework which has emerged will follow and will 

utilise the criteria for assessing the quality of grounded theory set out by Charmaz 

& Thornberg (2020). A reflection of the research methodology will then be 

undertaken and limitations acknowledged with suggestions on how these could be 

addressed in future studies. Next, reflection on the potential implications for design 

practitioners and students within the design education realm will be given and 

areas for future research opportunities will be presented. The researcher will then 

draw the research to a close in a final summary.    

 

8.1 Summary of Main Findings 

The rationale behind this thesis came from a lack of understanding of educational 

practice within the responsible innovation and design ethics fields as well as the 

recognition that design education was failing to keep up with the demands of the 

profession in being able to deal with complex challenges. In responding to 
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Findeli’s (2001) and Sonneveld’s (2016) call for guiding principles to integrate 

ethics into design practice, and in responding to students’ perceptions that 

elements of ethics were missing from their education, the researcher designed this 

study. The research enquiry looked to understand project-based responsible 

practice across four UK-based design led innovation postgraduate programmes. 

Through the use of a constructivist grounded theory approach, seeking to create a 

framework, a range of practices and principles associated with responsibility and 

ethics were found to be highly relevant to design.  

 

The aim of this investigation was to conduct a collective case study to develop 

understanding around project-based practices and principles that support 

Responsible Innovation in UK-based design-led innovation postgraduate 

programmes. Based on this aim, the researcher intended to answer two research 

questions. The first looked to explore the practices and principles utilised within 

UK-based design-led innovation postgraduate programmes that align with an 

understanding of Responsible Innovation. The second investigated the extent to 

which current UK-based postgraduate design-led innovation programmes and their 

curriculums considered, valued or undertook aspects of Responsible Design-Led 

Innovation. In answering these questions, the researcher proposed five objectives. 

 

The first objective was to contribute to the literature by providing a clearer 

understanding of Responsible Innovation within the design field. In the first sense, 

the researcher has provided this through the creation of a definition for 

Responsible Design-Led Innovation.  In the second sense the thesis and its 

output, the framework will aid understanding as an inaugural piece of research.  

This thesis also found that a plethora of research exists which connected small 

aspects and themes of ethics and responsibility with the design field more broadly 

though there were fewer studies that deal with these within design education. In 

coming to the end of the study, the researcher has found that there is a significant 

alignment between responsible design-led innovation and the concept of transition 

design although the researcher feels that though the students across the 

universities, considered aspects of longer-term futures, they weren’t considered to 

the same systemic level as they would have been had they been enrolled on a 

transition design course. The researcher has also developed knowledge which has 

contributed to an understanding in linking examples of design practice to 
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theoretical aspects of ethics and has found several barriers to ethics within design. 

One of the most significant contributions has shown that despite students showing 

an understanding of responsible innovation and having quite a high level of ethical 

sensitivity, in some projects an intention-behaviour gap arose.  

The theory that has emerged from this study has enabled the researcher to 

partially satisfy the research’s second objective which sought to understand the 

extent to which Responsible Design-Led Innovation is currently considered, valued 

and undertaken within four UK-based postgraduate design-led innovation 

programmes. In doing this, the researcher used a collective case study to 

investigate the project-based practices and principles that supported responsible 

innovation in UK-based design-led innovation postgraduate programmes which 

also enabled her to explore the extent to which aspects of these were evident. 

This contributed to the third research objective which sought to create a framework 

showing the guiding principles and practices of Responsible Design-Led 

Innovation within four UK-based postgraduate design-led innovation programmes. 

The Framework of Responsible Design-Led Innovation, consisting of 23 guiding 

principles, was created as an output based on these two objectives and a review 

of practice was undertaken to which provided insights into the most evident and 

least evidenced guiding principles across the case studies. Another significant 

finding which came out of this aspect of the research was the high level of 

interconnectivity which exists between the different guiding principles.   

 

The fourth objective set out to identify similarities and differences between ethical 

and responsible practices and principles currently used within design practice and 

those in the existing literature. The findings of this aspect of the research 

suggested that although ethics and responsibility are crucial elements that ought 

to be fully integrated into design education, previous research enquiries have 

failed to produce strategies that have successfully implemented this. The 

researcher proposes transition design as the strategy which most aligns to the 

work of Responsible Design Led Innovation.   

 

The final objective sought to demonstrate how the framework could be 

implemented for undergraduate, postgraduate and industry audience. In looking to 

satisfy this objective, whilst reflecting on her previous practice, the researcher 

created an initial draft of the responsible design-led innovation canvas, or RDI 
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canvas. The researcher then spoke to a number of participants in order to 

understand their views and to develop the canvas based upon their feedback.  

Here, the researcher found that participants ranging across the different audiences 

were already considering aspects of the framework within their project work but in 

utilising the framework to think about the next steps in their project, they were able 

to come up with additional contributions that they were yet to consider. When 

redesigning the canvas based on participants’ reflections, six different iterations of 

the RDI canvas were created. The final version was a flexible canvas consisting of 

nine sections, each connected to a sub-canvas, which was presented as an online 

whiteboard and utilised structuring in order to guide participants through holistic 

considerations. Though this final version features a number of sub-canvases, it will 

still be referred to as the RDI canvas throughout for reader clarity. The RDI canvas 

requires further development in order to assess its capabilities and boundaries in 

its newest form and to gather more feedback in order to undertake further 

improvements. The RDI canvas presents another significant original contribution to 

the literature.    

 

In answering the first research question the study has added to an understanding 

of responsibility by using postgraduate design-led innovation programmes to 

create an in-depth framework showing the guiding principles of responsible 

practice. The framework features 23 subcategories categorised under the four 

dimensions of responsible innovation; Anticipation; Reflexivity; Inclusion and 

Responsiveness. This provides one of the researchers’ original contributions to 

knowledge, the Framework of Responsible Design-Led Innovation. An evaluation 

of the framework will be presented in the section below.    

 

In investigating the second research question concerning the extent to which 

current UK-based postgraduate design-led innovation programmes and their 

curriculums consider, value or undertake aspects of Responsible Design-Led 

Innovation, the researcher reviewed the project-based practice of four universities. 

Here a collective case study approach was utilised using interviews and 

documentation analysis alongside a validation questionnaire to validate the 

results. From this aspect of the research, the researcher was able to identify the 

top themes occurring from the data and was able to provide a more in-depth 

analysis of the consideration of project goals for Responsible Innovation. In 
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addition, the researcher contributed to the literature by generating an 

understanding of the barriers of responsible innovation and highlighting an 

intention-behaviour gap.  

 

8.2 Evaluation of the Framework for Responsible Design-Led Innovation  

Within the methodology chapter, the researcher discussed the methodological 

rigour of the research approach in terms of trustworthiness as cited by Lincoln & 

Guba (1985). The researcher will now use Charmaz & Thornberg’s (2020) criteria 

for evaluating grounded theory outputs which also consider four points; credibility, 

originality, resonance and usefulness. In starting with credibility, the researcher 

believes she has used sufficient relevant data, covering 28 participants and 

sources, which has allowed her to ask incisive questions, make systematic 

comparison and to develop a thorough analysis. The researcher feels that she has 

shown reflexivity throughout, in responding to the data as it has emerged, which 

led her to undertake a review of practice and led her to uncover some insights 

which she had not set out to uncover. In terms of originality, the framework 

provides a more in-depth, a more subject-specific and a fresh conceptualisation of 

the practices and principles of responsible innovation within the design field. 

Though the overarching themes provided by Stilgoe, Owen & MacNaghten’s 

(2013) framework remain relevant, due to their strong emergence throughout 

participants’ data, the dimensions more strongly aligned to transition design from a 

design practice perspective. In terms of resonance, both with the field being quite 

new and with the researcher trying to create a framework with a good level of 

generalisability, from investigating four research sites across the UK, she hopes 

that the framework has resonance in providing insight for others. In terms of 

usefulness, the researcher believes that the framework is useful in terms of 

implementing practice alongside potential use as a tool of reflection and therefore 

provides a high degree of usefulness. As it is very detailed it can be used to 

provide guidelines for undertaking project-based practice at least for the students 

studying the design-led innovation courses from the four institutions studied. The 

combination of the four institutions’ insights should enable the framework to be 

used as a tool of reflection to allow students to assess and improve their practices 

whilst also helping programme leaders to assess and improve the course delivery.   
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8.3 Limitations 

In reflecting upon the research approach, the collective case study approach was 

effective in being able to understand practices and principles associated with 

responsible innovation within design-led innovation education domains. Because 

of the rather exploratory approach taken and the gap of knowledge, the study used 

a variety of analytical tools which resulted in a very complex investigation that 

made it difficult to synthesise all of the elements together and also very difficult to 

communicate when writing up this thesis. The sheer volume of data sets made it 

impossible to present every aspect and so the researcher had to be selective in 

what to present whilst also being able to tell the story of the study. Within the 

framework there were 217 separate initial codes under the 23 guiding principles 

which again made some of the analysis processes very time-consuming. This 

could have been aided by the use of multiple coders however this may have 

impacted on the reliability of coding. As a benefit of the rigorous data collection 

methods used, the researcher was able to synthesise different data sets in order 

to be able to narrow down the focus to study the most prominent code which was 

found to score a high evidence rating, which shows consistency across sources 

and which achieved a high validation score.   

 

In participant selection, there may have been some selection bias, especially 

considering the research topic. There may have been some self-selection bias 

which could have affected the results of the study as an assumption could be 

made that students who were more ethically sensitive are more likely to use 

altruism to volunteer as participants within a research study.  

 

In conducting the interviews in research stage two, two potential limitations arose. 

The first was the use of the interview questions which may have limited the scope 

of students’ descriptions of their responsible innovation practices and principles 

though the researcher used open and broad questions to try and limit this. The 

method for conducting interviews could also be seen as a limitation as the 

researcher had to conduct these using video calling since she was in a wheelchair 

at the time of data collection.  
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The use of weighted coding within the evidence ratings was considered by the 

researcher to be the most representative way of measuring the extent to which 

participants were citing the different codes. The researcher is a qualified maths 

teacher however does not have specific expertise in the area of coding and so 

made as informed a decision as possible in order to produce the most 

representative measure. She does however realise that this may have produced 

bias. In responding to this, the researcher created the validation questionnaire to 

validate that these measurements produced a reliable rating. As an overall data 

set, this seemed to be confirmed though the measurements didn’t account for the 

most specific rank. Multiple factors could have however affected these results in 

that, the questionnaires were conducted sometime after the interviews and the 

students may have gained a better understanding of the course upon undertaking 

the questionnaires.   

 

Another limitation may be associated with the design of the validation 

questionnaire in that these should have been designed to better respond to the 

data analysis results rather than utilising random selection of codes. This would 

have allowed the researcher to better understand the validity of the most and least 

prominent codes across the different programmes. It would have also enabled the 

opportunity for the researcher to design the questionnaires around each 

programme to tailor the validation to each course’s evidence ratings. Where 

sufficient data was gathered, the validation scores were quite consistent with the 

evidence ratings from the interviews whilst also confirming the presence of the 

relationships that emerged from the transcripts and documents.  

 

The time limits of the study also impeded the researcher’s ability to use theoretical 

sampling which was identified as a next step in the enquiry once the researcher 

had understood that the framework which emerged had started to reflect the 

practice of transition design. 

  

The final potential limitation of the study was the this was the researcher’s first 

experience in designing an undertaking a constructivist grounded theory study. 

This meant that the researcher was learning by doing and reflexively considered 

this as the study was being undertaken. Where confusion appeared, the 

researcher made sure to develop her understanding of methods and approaches 
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through continual review of the constructivist grounded theory literature. It is 

therefore hoped that this did not negatively impact the conducting of a rigorous 

study. This provides an additional reason to justify additional framework testing 

and further developing the research. The theory presented new knowledge 

because of the lack of published material around the research questions with the 

largest claims situated in the application of responsible innovation concepts within 

the design field from an educational perspective.  

 

8.4 Contributions to Knowledge 

This research contributes to new knowledge in multiple ways. Firstly, from a 

theoretical perspective with the creation of the RDI framework which then was 

translated into practical knowledge through the derivation of the RDI canvas to 

support practice. Secondly, from a further practical perspective, in reviewing the 

prevalence of factors supporting RI as well as the interrelationships which existed 

between these. Additionally, the thesis contributes to knowledge in exploring an 

alignment between responsible innovation and transition design. The researcher 

then contributed additional understanding by reviewing project goals. Further 

contributions were uncovered in the exploration of students’ intention-behaviour 

gap, respective barriers to responsible innovation and students’ behaviour in 

relation to applied ethics. Each of these will now be described in more detail.  

 

8.4.1 Contribution 1: The Creation of RDI Framework and Canvas 

The RDI framework develops understanding of responsible innovation and 

contributes new knowledge to the theoretical literature. The RDI framework 

contributes a set of 23 guiding principles which were found to be utilised and 

considered by postgraduate students in their consideration of responsibility and 

ethics within their project-based practice. The RDI framework bridges the gap 

between the existing dimensions of responsible innovation set out by Stilgoe, 

Owen & MacNaghten (2013) which were established within the science and 

technology field, and the similar concepts currently situated within the design field. 

This contribution has outlined five guiding principles associated with the 

Anticipation dimension and six guiding principles associated with the Reflexivity, 
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Inclusion and Responsiveness dimensions. With a lack of theoretical knowledge 

connecting the two fields, with Pavie & Carthy (2015) providing the only existing 

literature here, this thesis has provided a much more detailed understanding of 

Responsible Innovation from a design education view in line with these 

dimensions.  

Specific detail developed by this thesis, in relation to this contribution includes: 

 

• Recognition that responsible innovation is better supported through 

practices that envision current and future impacts and act to design 

preferable futures rather than concentrating on the speculative foresight 

work which has previously been the focus 

• An understanding that students were already aware of their capabilities and 

responsibility to shape futures  

• Realisation of two types of reflexivity, institutional reflexivity and self-

referential critique over that of existing knowledge which mostly focused on 

the act of being judged by others as a fixed concept 

• Awareness of the value of stakeholder validation and feedback with both 

external and internal stakeholders as a means of reflexivity  

• Heavy emphasis that stakeholder empowerment and social benefit is 

essential to responsible innovation and highly connected to preferable 

futures, reflexivity and responsiveness  

• Understanding of the higher prioritisation needed in terms of inclusivity, with 

social innovation being a central construct, even when briefs did not specify 

this, and the use of stakeholder experience and perspectives being crucial 

in gaining an understanding of this  

• Strong alignment evidenced between the RDI framework and existing 

research in terms of grand societal challenges and megatrends  

• Provision of a different stance on the consideration of contingency 

compared to existing authors, with contingency being considered in a 

responsive way by reacting to stakeholder feedback or trying to improve 

any predicted negative consequences using iteration within the project 

timeline  
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In translating the theoretical contributions into practical knowledge, the RDI canvas 

was created to support practice. The canvas presents users with a means of 

planning, guiding and reflecting on projects in a responsible and ethical manner. 

Though this has not been fully tested, the research contributes to knowledge in 

that there are currently no canvases available which look to do this utilising a 

responsible design-led approach to innovation.  

8.4.2 Contribution 2: Prevalence of Factors Supporting RI 

The second contribution takes a more practical point of view, in recognising that 

Pavie & Carthy (2015) were the only authors to contribute to practical knowledge 

concerning the integration of the two concepts, responsible innovation and design-

led innovation. Their contribution to the literature showed design thinking’s 

practical application for responsible innovation from an industrial point of view 

within the banking and insurance sector. The researcher recognised that there 

were no studies which existed in exploring the practical implementation of design 

thinking for responsible innovation. This study therefore contributes to new 

knowledge in starting to fill the gap in understanding the practices and principles 

that are currently being used to undertake responsible innovation from an 

educational point of view within design-led innovation programmes. In terms of 

this, the researcher was able to establish the most-cited and least cited guiding 

principles across the case studies. Responsiveness 4, understanding, critiquing 

and adapting methods and tools to be most appropriate for the project, Reflexivity 

1, questioning, defining and reviewing project goals and motivations and 

understanding the contextual boundaries and Reflexivity 6, validating knowledge 

and gaining feedback from a variety of internal and external sources were the 

three most cited. Inclusion 6, creating outputs aimed at informing and educating 

stakeholders, Anticipation 2, understanding probable futures by considering 

continuation, imminent change and expected development and Responsiveness 2, 

understanding and conforming to relevant policies, rules, regulations and 

legislation were cited as the least cited. Previous research has not been 

undertaken in order to review the extent to which different elements of 

responsibility were evident across multiple case studies within postgraduate 

design-led innovation programmes and so these insights are all individual 

contributions to the literature.  
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8.4.3 Contribution 3: Interrelationships between factors supporting RI 

Another contribution to knowledge was centred around the interrelationships and 

areas of overlap which existed amongst the different guiding principles of the 

framework. The researcher found, from both the interviews and the validation 

questionnaires, that the majority of the guiding principles had a high level of 

interconnectivity with 186 out of 253 relationships being confirmed by over half of 

the participants. The guiding principles which showed the most relationships were 

Reflexivity 3, concerning contextual knowledge, and Reflexivity 1, project goals 

and boundaries with the least cited relationships present in the Responsiveness 2, 

confirming to rules, regulation and legislation and Anticipation 2, probable futures 

guiding principles. Again, there is no previous practical research which exists in 

exploring this, however Stilgoe, Owen & MacNaghten provided their own 

theoretical insights in stating that the Responsiveness dimension encompassed 

the other three dimensions. The researcher however found that the most cited 

relationships occurred within the Reflexivity dimension.  

 

8.4.4 Contribution 4: Alignment between RI and Transition Design 

An additional contribution associated with the knowledge which has emerged from 

this study is an increased understanding of the alignment between responsible 

design-led innovation and the concept of transition design. The guiding principles 

developed utilising participants’ data shared similar characteristics discussed in 

the transition design literature. The four dimensions associated with the RDI 

framework also emerged within the transition design literature. Since the concept 

of transition design is fairly new, and there was very little knowledge found which 

explored the practical implementation of transition design, it would appear that the 

RDI framework, and its derived RDI canvas, could contribute to the transition 

design literature as a starting point and an initial set of guiding principles for 

practical implementation within this field.  
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8.4.5 Contribution 5: Review of Project Goals 

The researcher undertook further exploration of the top cited initial code, 

Reflexivity 1d, which saw participants identifying, defining and reviewing goals. 

Existing research had not considered this from a project-based practice view 

within postgraduate design-led innovation programmes. Responsible innovation 

was found to be primarily centred around creating social or human-centred benefit 

as a project goal. Even when no socially-beneficial goals were specified in the 

brief, students looked to tackle societal challenges within their projects. The 

research study also went into further detail in order to explore originators, 

motivations and methods utilised to create responsible project goals. Students 

were found to be hindered from leveraging the most value as they were not found 

to be involved in the earliest stages of goal setting, which the basic foundations of 

design-led innovation encourage. Here, the research revealed further insight that 

there is currently no opportunity for citizens to approach universities with their 

issues, despite this going against the basic principles of social innovation.  

 

8.4.6 Contribution 6: Students’ Intention-Behaviour Gap and Barriers to RI  

Another significant contribution has come from the researcher’s novel 

consideration of Lilley & Wilson’s (2013) behaviour-intention gap. Where Lilley & 

Wilson found that a behaviour-intention gap existed between consumers’ values 

and intentions towards being sustainable and their actual behaviours which they 

exhibited in everyday life, the researcher determined that this was also present 

within postgraduate students. Swaim et al. (2014) recognised this within business 

students but this was yet to be explored in the field of design education. A lack of 

existing knowledge, both in terms of universal knowledge and from an individual’s 

perspective concerning their lack of expertise in a subject, was found to be one of 

the barriers which contributed to this intention-behaviour gap. Time constraints 

were also found to be a factor which could hinder students’ consideration of 

responsible innovation. The researcher found that it was necessary to carefully 

balance deadlines in order to give students enough time to be able to contribute to 

ethical decision-making, to consider multiple perspectives and test prototypes 

whilst also providing a sense of authenticity in projects to allow students to 

develop time-management skills and to learn how to work under pressure. Fixation 
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was a third barrier found, whereby students were seen to be reluctant or unable to 

consider multiple strategies in order to formulate and solve a design need, with 

supervisions and self-critical reflection found as ways of counteracting this. The 

final barrier which affected students’ intention-behaviour gap in this study was the 

presence of grades which inhibited students’ motivation. Here, students were 

afraid to experiment, with grades producing a fear of failure despite some 

universities taking action to change the course culture around experimentation and 

failure. All of these factors are individual contributions to the literature in that there 

is no research that exists which explores how these factors affect responsible 

decision-making within project-based practice in postgraduate design-led 

innovation programmes.  

 

8.4.7 Contribution 7: Students’ Behaviour in Relation to Applied Ethics  

The researcher provided an original contribution to knowledge in observing the 

different types of applied ethics being utilised by students. In this, she was able to 

contribute a further understanding of the practical consideration of ethics within 

design-led innovation postgraduates’ project-based practice. Whilst Stilgoe, Owen 

& MacNaghten (2013) presented the argument that the current form of 

responsibility used within the innovation field is a consequentialist form based on 

hindsight, they felt that utilising this form of ethics retrospectively, was not 

reasonable in being used to guide responsible futures. The researcher found that 

students were mostly using consequentialist forms of ethics in a futures-oriented 

manner, due to the nature of design because of the intrinsic intention to solve a 

problem or answer a design brief. More specifically within this, students tended to 

work using a particularistic lens as they often were targeting a particular 

population. Other forms of consequentialism found were negative 

consequentialism, where students aimed to reduce negative impacts, utilitarianism 

where they were acting to maximise human wellbeing, and duty-based 

approaches to ethics whereby they conform to non-disclosure agreements. The 

researcher also found evidence that students were considering themselves as 

ethical beings by critically reflecting on their own subjective ethical motivations and 

intentions when undertaking projects to ensure that they were acting in a 

responsible manner. Evidence was found that suggested students were utilising 

ethical sensitivity and ethical analysis within projects. There were also indications 
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that egoistic consequentialism and altruism were present when students were 

found to be acting to support their peers. All of these findings presented original 

contributions in terms of postgraduate responsible design-led innovation 

programmes.  

 

The study has produced multiple contributions to knowledge. The implications of 

these will now be detailed followed by opportunities for further research. 

 

8.5 Implications   

In discussing the implications of the research, the researcher proposes that the 

findings of the research may be important for design education, both in terms of 

design students and design educators as well as design practice. The implications 

based on each of the contributions detailed above will now be discussed.  

 

8.5.1 The Creation of RDI Framework and Canvas 

The RDI framework and the RDI canvas have presented means of understanding 

the foundations of responsible innovation both within educational practice and 

outside of educational practice. The creation of the RDI canvas has opened up 

opportunities to encourage both undergraduate and postgraduate students’ to 

more overtly consider their utilisation of responsible innovation within their project-

based practice. The canvas provides an accessible and adaptable way for 

students to plan, guide and reflect on their projects. It has the potential to be 

utilised within co-creation sessions with stakeholders to provide a template for 

workshops with the choice to pick and choose to utilise the sub-canvases to aid 

collaboration. The RDI framework and the RDI canvas could also be utilised by 

teaching staff within feedback sessions both formatively, to encourage students to 

explore additional considerations, and in a summative manner, as a learning 

opportunity for future projects.    

 

The RDI framework also provides a starting point to be able to gain a sense of 

where improvements to design education could be made. In utilising the 

knowledge gained from this study, more responsible curriculums could be 
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developed. Action should be taken to integrate opportunities for students to 

respond to the framework and use the canvas within project-based practice. By 

selecting projects that allow students to consider as many of the different guiding 

principles, situated in the RDI framework, as possible, design educators should be 

more able to prepare students for the wicked problems that they will face upon 

moving into workplaces associated with the design industry. This could also 

increase the likelihood of clients implementing students’ solutions upon the 

completion of education-based projects.   

In terms of the implications for design practice, the researcher has emphasised the 

need to improve practice and to make a shift towards more responsible innovation 

within projects. The RDI framework and the derived RDI canvas could act as an 

initial means of guiding design practitioners to do this in a holistic manner. The 

study did not primarily focus within the industrial domain of design and so the next 

steps forward for practice would be to trial the use of the RDI framework and the 

RDI canvas within industrial projects to enable these to be adapted to better suit 

the needs of those working in industry.    

 

8.5.2 Prevalence of Factors Supporting RI 

The implications surrounding the more practical exploration associated with the 

study, deal with the most- and least-cited guiding principles which support 

responsible innovation. In terms of students’ project-based practice, students from 

other programmes could utilise the results of this thesis in order to compare their 

practice to the practice of others. This would allow them to utilise critical thinking to 

determine whether they could trial any amendments in order to improve their 

practice. There are also opportunities for students to experiment and focus on the 

aspects which were least utilised in order to determine whether they could gain 

any value from placing more emphasis on these practices.  

 

From a design educators’ perspective, it would be advised for lecturers and 

programme leaders to review the findings in order to establish whether or not the 

results reflected students’ project-based practice within their programmes. In doing 

so, it would be possible to understand similarities and differences presented 

between their programmes and the programmes investigated in this study. By 

increasing consciousness around the different guiding principles, it may allow 
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teaching staff and programme leaders to understand where improvements could 

be made in order to be able to further develop their programmes or to understand 

where their programmes were excelling and could act as role models for other 

institutions.     

 

Again, no specific research was undertaken in terms of the prevalence of these 

factors from an industrial practice point of view. The insights gained from this study 

could be used as a baseline upon which to investigate industrial practice and in 

order to compare the prevalence of the practices and principles utilised there. This 

would also allow the generalisability of this study’s results to be further evaluated.   

 

8.5.3 Interrelationships between factors supporting RI 

As with the implications above, the findings which relate to the different 

interrelationships found within this study could be explored further within education 

contexts from a student’s practice point of view and from an educators’ point of 

view whilst also being investigated within industrial contexts. The findings can 

once again be utilised as a means of comparison to enable design students, 

design educators and design practitioners to understand their own practice 

compared to the practice of the participants studied within this thesis.  

 

8.5.4 Alignment between RI and Transition Design 

The most significant alignment was found between the guiding principles 

established in the RDI framework and the concept of transition design. The 

framework and the canvas could therefore offer a means of undertaking transition 

design. The implications here, echo those stated above surrounding the creation 

of the RDI framework and canvas but take on a more specific view in terms of 

audience. From a design students’ point of view, the RDI framework and the RDI 

canvas could be utilised by transition design students in order to undertake 

projects. From a design educators’ perspective, those teaching transition design 

can utilise the framework and canvas to support students undertaking projects 

within supervisions or to plan projects. From a practice point of view, the alignment 

found between RI and transition design suggests that the RDI framework and the 
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RDI canvas could also be used by design practitioners as a means of undertaking 

transition design projects in a responsible manner. To confirm this, the tools would 

need to be trialled in a number of different fields and scenarios and then possibly 

adapted to better suit the needs of practitioners.   

 

8.5.5 Review of Project Goals 

In looking at the findings associated with project goals, there was no evidence that 

citizens were considered as originators of project goals within students’ project-

based practice. This was found to go against the basic principles of social 

innovation. From a students’ point of view, there is therefore a suggestion that 

students should use their self-initiated projects as opportunities to solve citizen-

posed problems. Findings also showed a need for increased reflexivity in terms of 

self-critiquing their performance towards project goals throughout projects. 

Students should therefore make conscious efforts to ensure that they are creating 

opportunities to do this throughout their project work. 

 

From an educator’s point of view, specific suggestions here are based on the 

insights gained regarding project goals which showed that students need a 

balance of different projects whereby they are responding to stakeholder briefs as 

well as undertaking self-initiated projects. Students should also be involved in the 

earliest stages of project-goal setting and negotiation with clients as indicated by 

design-led innovation principles which suggest that the most value is leveraged 

when designers are involved within these initial stages. In response to the fact that 

citizens currently have no means of approaching universities with ideas for 

projects, design educators are advised to build mechanisms into their programmes 

to allow opportunities for this. 

 

From a design practitioner’s point of view, no research was conducted within this 

study in relation to project goals from an industrial perspective, however it is 

advised that these considerations should also be kept in mind whilst undertaking 

industrial projects due to their basic principles being seen as important within the 

realms of responsibility.   
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8.5.6 Students’ Intention-Behaviour Gap and Barriers to RI 

In reviewing the contribution regarding students’ intention-behaviour gap and the 

barriers to RI which were found to exist, it is advised that students’ make a 

conscious effort to become familiar with these and to use reflexivity in order to 

reduce the impact of these within their projects. Some barriers the students are 

unable to control for example time constraints, however students are advised to be 

conscious of the concept of fixation as well as their limits of knowledge within 

projects, in order to be able to use reflexivity and knowledge acquisition to work to 

reduce the impacts of these.  

 

Design educators need to realise the detrimental impacts that poor project and 

curriculum design can have on their students’ capabilities to undertake projects in 

a responsible manner. Programme leaders need to establish support mechanisms 

and foster a culture that encourages students to experiment without a fear of 

failure. The use of grades should be avoided where possible. Projects should be 

carefully selected so that students don’t encounter areas where universal 

knowledge is not yet available. Projects also need to be designed carefully in order 

to provide students with enough time to utilise ethical decision-making and to 

consider multiple perspectives whilst also nurturing a sense of authenticity in being 

able to deal with time pressures of deadlines and organise their time. The use of 

supervision is encouraged in order to encourage students to use reflexivity in an 

attempt to reduce the negative impacts of fixation.    

 

From an industrial perspective, there was no investigation undertaken to assess 

whether the intention-behaviour gap was present within industrial projects. It is 

therefore advised for design practitioners to be aware of the possibility of this and 

to reflect on any barriers to responsible innovation which they might experience in 

order to be able to take any action to improve these.  

 

8.5.7 Students’ Behaviour in Relation to Applied Ethics  

From a students’ perspective, the insights gained from this study, in terms of 

applied ethics should enable students’ to better understand their own practice and 

determine the forms of ethics which they are considering in their project-based 
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practice. In forming and presenting the guiding principles, the study should enable 

students to assess their own practice in terms of ethical decision-making and their 

own moral responsibility as designers.  

 

The thesis emphasises the need for future-oriented consequentialism in order to 

envision and work towards responsible futures. By contributing further 

understanding of the practical consideration of ethics within design-led innovation 

postgraduates’ project-based practice, the researcher has provided a means of 

enabling design educators to understand how applied ethics can be considered 

within project-based practice. The thesis also brought to light educators’ own 

responsibility in teaching their students to the best of their capabilities. Educators 

therefore have a moral responsibility to consider the insights gained from this 

study within their teaching, within the development of their curriculums and in 

teaching students to critically reflect on themselves as ethical beings. The thesis 

should also encourage design educators’ to be more conscious of the ways in 

which they are preparing students in developing their ethical sensitivity, ethical 

analysis and ethical decision-making skills.  

 

From an industrial perspective, again no relevant data was gained in relation to 

applied ethics within industrial projects. It is therefore advised for design 

practitioners to review the discussion of applied ethics which has been provided in 

this study and to reflect on their own practice to understand which forms of ethics 

they may be using. This should allow them to understand how they may be able to 

adapt their practice and their reasoning within their projects to act in a more 

responsible manner.  

 

The implications for design students, design educators and design practitioners 

have been discussed above. The implications for design researchers will now be 

provided in discussing suggestions and opportunities for further research. 

 

8.6 Further Research  

This thesis has the potential to be very significant in providing a basis for further 

research. The study has provided a solid foundation both from a theoretical and a 
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practical perspective in terms of the key elements of responsible design-led 

innovation. Time and accessibility constraints impeded the researcher’s ability to 

carry out the full extent of the work which could have been undertaken here. 

From a broader perspective, this thesis has provided a starting point for 

implementing ethical and responsible practice within design education using an 

integrated approach to project-based practice. The outputs are intended as an 

initial foundation which the researcher emphasises must be built on, developed 

and adapted as enhanced knowledge of the topic is gained. Both the RDI 

framework and the RDI canvas are yet to be tested to the extent required in order 

to make generalizable claims about their efficacy. There are a vast range of 

opportunities for further exploration and so the researcher advises that future 

researchers take on an iterative approach cycling between developing and testing 

the outputs. Earlier in the thesis, the researcher proposed that the next step would 

explore the development of the framework from a transition design point of view in 

order to ensure theoretical saturation. Subsequent research would therefore need 

to look more in depth at the alignment between the two concepts of responsible 

design-led innovation and transition design to see where, if any, boundaries, 

similarities or differences lie. It may be that the guiding principles which have 

emerged from this study can be utilised as a means of undertaking transition 

design and so research would also need to provide answers here. The prevalence 

of the guiding principles and the interrelationships found to exist between these 

should be further explored as well as the existence of additional guiding principles 

or the removal of guiding principles should this be deemed appropriate. Once a 

more thorough theoretical understanding has been established, it would then be 

possible to explore the practical element by testing and developing the capabilities 

of the RDI framework, and the RDI canvas, as a means of undertaking transition 

design projects in a responsible manner. 

 

There are additional opportunities to assess the relevance of the RDI framework to 

other UK-based postgraduate programmes, as well as a wider range of 

programmes for example across different education levels, different types of 

design curriculums or even across different courses from other countries. This 

would enable the framework to be adapted to encompass aspects of responsible 

design-led innovation that were not present or mentioned within the four 

institutions studied and would lead to a more generalizable output. Included in this 
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research, further work should be conducted to understand the prominence and 

interrelationships of the guiding principles to establish whether any similarities or 

differences exist between different programmes, specialisms, education levels or 

countries, for example. In understanding the results from this, guiding principles 

could be strengthened if necessary or interrelationships could be further 

understood.  

 

Upon reaching theoretical saturation in terms of the RDI framework, the next steps 

within the educational domain would be to adapt the RDI canvas to suit any 

amendments, to encourage students to utilise the canvas and then to undertake 

further research to develop the canvas to better suit students’ needs. From an 

educator’s viewpoint, there is potential for the tools to be used within investigations 

using an action-research approach in order to improve educational practice. In 

particular, ethnographic approaches and use of the outputs within real-time 

projects would be advised in responding to the limitations discussed above. Other 

investigations could also aim to understand or test the accessibility and 

adaptability of the outputs for differing functions for example, as a planning tool, to 

guide projects in real time, for reflection in a summative manner or as a template 

for co-creative workshops. 

 

Once the RDI framework and the RDI canvas had been fully developed for 

educational use, they could then be adapted for use within different industrial 

organisations, with a potential scope to cross into different sectors for example, 

into policy-making or project management. From an industrial perspective, the 

researcher advises design practitioners to trial and test the capabilities of the 

outputs. It is hoped that the framework could be applicable within action research 

studies to improve design process from a design practitioners’ point of view. In 

linking the educational and industrial domains, a study of particular importance 

would look at how to instil the guiding principles as intrinsic values within 

designers and how to maintain these values throughout their educational 

experience and through their transition into the workplace.  

 

In looking at extra work that should be conducted around project goals, an 

interesting research opportunity exists in further examining the motivations behind 

project goals since findings showed that students sought to produce social benefit 
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even when this was not part of their brief. The researcher also promoted students’ 

inclusion in the initial stages of the design process where clients and lecturers 

collaborate to negotiate goals. Further work could look at the potential value and 

viability of this. Additionally, the researcher suggests that research is undertaken 

in order to understand the processes involved in reviewing project goals as a way 

of justifying why in some cases students struggled to satisfy their project goals. 

There are also further opportunities for research to establish mechanisms to allow 

citizens to approach higher education institutions and even organisations as 

originators of project goals.    

 

Further exploration of the insights gained focussing on the barriers to ethical 

practice and the possible intention-behaviour gap which has been identified would 

also provide valuable opportunities for further work. Investigation is required to 

identify further barriers which were not identified in this study as well as working to 

reduce the impact of time constraints, fixation, grades and a lack of expertise on 

students’ capabilities to undertake responsible innovation. The researcher believes 

that separate studies would need to be undertaken around the barriers of 

responsible innovation within educational contexts and within industry, as different 

barriers, for example, those associated with power structures, may affect practice 

differently in the two different domains.        

 

From an applied ethics perspective, it is suggested that applied ethics should be 

investigated as its own topic within the area of responsible design-led innovation 

both from an educational perspective and from an industrial point of view. From 

the insights gained in this study, particularistic consequentialism was found to be 

the most prominent form of ethics used, in terms of students’ project-based 

practice. Further research could look to establish whether this is the same within 

industrial settings or whether different forms of ethics are utilised within this 

domain. Another interesting research enquiry could look to explore the viability of 

synthesising complexity theory and systems thinking in a move towards universal 

consequentialism, which aims to benefit all living beings, both within educational 

and industrial settings.  

 

The researcher believes that this thesis has provided a solid foundation and that 

there will be a plethora of opportunities for further research once the theory 
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building is completed to a more extensive manner. She also, however, 

emphasises that the design field’s responsive relationship with the ever-changing 

environment means that work around responsibility and ethics will never be 

complete.  

 

8.7 Chapter Summary  

In concluding this thesis, the aim of this constructivist grounded theory research 

enquiry was to conduct a collective case study to develop an understanding 

around project-based practices and principles that support Responsible Innovation 

in UK-based design-led innovation postgraduate programmes. In response to this, 

the researcher has proposed a framework of 23 guiding principles which holds 

significant potential as both a tool for undertaking projects within practice and as a 

tool for providing an even further exploration of the practice spanning design-led 

innovation and responsible innovation. The study used audience-specific 

canvases to provide some indicative examples of how these guiding principles can 

be activated. The study responds to the need for enhanced design education to 

keep up with changes in design practice associated with the challenges of the 21st 

Century and the changing nature of the profession. Calls for ethics to be integrated 

within design education had not been satisfied and design students felt that 

aspects of ethics were missing from their educational experiences. The researcher 

calls for extensive work to be done in the field of responsible design-led innovation 

in response to the great potential it has in tackling some of these issues.  

 

As a closing statement, which echoes the words of Thackara (2005):  

 

If we can design our way into difficulty, we can use responsible design-led 

innovation to design our way out. 
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APPENDICES 

 

Appendix 1: Definitions of Responsible Innovation 

 
Responsible innovation is an approach that consists in taking into account various 
environmental, societal, social and economic concerns throughout the innovation 
process with a view to creating value for the Society while respecting the 
Environment.”  
 

European Network for Responsible Innovation and Technology Transfer 
(2016).  Responsible Innovation definitions.  Retrieved 19 April 2016, from 
http://www.karimnetwork.com/responsible-innovation-definitions/ 
 

 
Responsible Innovation is a process that seeks to promote creativity and 
opportunities for science and innovation that are socially desirable and undertaken 
in the public interest. Responsible Innovation acknowledges, that innovation can 
raise questions and dilemmas, is often ambiguous in terms of purposes and 
motivations and unpredictable in terms of impacts, beneficial or otherwise. 
Responsible Innovation creates spaces and processes to explore these aspects of 
innovation in an open, inclusive and timely way. 
 

EPSRC (2016). Anticipate, reflect, engage and act (AREA) - EPSRC 
website. Epsrc.ac.uk. Retrieved 6 April 2016, from 
https://www.epsrc.ac.uk/research/framework/area/ 
 
 

Responsible Innovation “refers to the comprehensive approach of proceeding in 
research and innovation in ways that allow all stakeholders that are involved in the 
processes of research and innovation at an early stage (A) to obtain relevant 
knowledge on the consequences of the outcomes of their actions and on the range 
of options open to them and (B) to effectively evaluate both outcomes and options 
in terms of societal needs and moral values and (C) to use these considerations 
(under A and B) as functional requirements for design and development of new 
research, products and services.”  
 

European Commission (2013). "Options for Strengthening Responsible 
Research and Innovation - Report of the Expert Group on the State of Art in 
Europe on Responsible Research and Innovation" (PDF). 
doi:10.2777/46253.  

 
 
Responsible Innovation is "a transparent, interactive process by which societal 
actors and innovators become mutually responsive to each other with a view to the 
(ethical) acceptability, sustainability and societal desirability of the innovation 
process and its marketable products in order to allow a proper embedding of 
scientific and technological advances in our society. 
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von Schomberg, René (2013). Owen, R; Heintz, M; Bessant, J, eds. "A 
vision of responsible innovation". Responsible Innovation. London: John 
Wiley. 

 
 
Responsible-innovation is an iterative process throughout which the project’s 
impacts on social, economic and environmental factors are, where possible, 
measured and otherwise taken into account at each step of development of the 
project, thereby guaranteeing control over, or at least awareness of, the 
innovation’s impacts throughout the entire lifecycle. In the case of impacts which 
are not accurately measurable prior to the launch but are considered to potentially 
become critical risk factors once the project is on the market, a number of 
hypotheses should be formulated in order to be tested post-launch to determine 
whether the product should be re-integrated into a previous step of the process for 
amendment aiming to minimize negative impacts. 
 

Pavie, X. and Carthy, D. (2013) ‘Responsible-Innovation in Practice: How to 
implement Responsibility Across an Organization’, (Cahier Innovation & 
Society) 
 

 
Responsible Innovation involves a “higher level responsibility that aims to shape, 
develop, and align existing and future research and innovation-related processes”.  
 

Stahl, B. C., (2013). "Responsible research and innovation: The role of 
privacy in an emerging framework". Science and Public Policy. 40 (6): 708–
716. doi:10.1093/scipol/sct067. 
 

 
Responsible research and innovation means taking collective care for the 
future, through stewardship of innovation in the present” 
 

Jack Stilgoe, Richard Owen & Phil MacNaghten, 2012. Taking care of the 
future – A framework for Responsible Innovation. EPSRC/ESRC 
 

 
Responsible Research and Innovation is a transparent, interactive process by 
which societal actors and innovators become mutually responsive to each other 
with a view to the (ethical) acceptability, sustainability and societal desirability of 
the innovation process and its marketable products (in order to allow a proper 
embedding of scientific and technological advances in our society) 
 

 Von Schomberg, Rene (2011) ‘Prospects for Technology Assessment in a 
framework of responsible research and innovation’ in: Technikfolgen 
abschätzen lehren: Bildungspotenziale transdisziplinärer Methode, P.39-61, 
Wiesbaden: Springer VS 
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Appendix 2: Literature Searches  

 
Initial Literature Search  
 
Aims:  

• To scope the field and the existing literature  

• To show gaps in the literature and justify research direction 

• To identify research questions  

• To remain open minded  

• To begin developing theoretical sensitivity towards to research topic 

• To support write up of the introduction and the literature review chapters 

 
Key Terms: Responsible Innovation, Responsible Design, Design-Led Innovation, 
Design Education, Ethics in Design, Design Ethics in Education, Design Thinking 
 
Databases: Google Scholar, Google, Wiley Online, Science Direct, Taylor & 
Francis, SAGE Journals, MIT Press, Research Gate, Springer Link, ERIC, 
ProQuest 
 
The initial search of the literature revealed a lack of understanding of responsible 
innovation from a design perspective, a lack of practice-based research in the 
realms of responsible innovation and a lack of ethics integrated into design 
education. The literature also concluded that there was a gap between the design 
skills needed to tackle the complexity of modern day design challenges and design 
education.  
 
In undertaking this literature review, because a lack of relevant literature was 
found, the researcher wanted to ensure she has not missed any relevant articles. 
She therefore used literature scanning techniques across databases. These and 
the research can be seen below:  
 
Methodological Literature Search 
 
Aims:  

• To increase knowledge and skills of researcher  

• To gain understanding of a constructivist grounded theory approach 

• To gain an understanding of case studies 

• To understand and align philosophical viewpoints 

• To support the write up of the methodology and methods chapter 

 
Key terms: Grounded Theory, Constructivist Grounded Theory, Case Study, 
Collective Case Study, Qualitative Research, Coding, Theoretical Sampling, 
Theoretical Sensitivity, Memoing, Interviews, Research Methods, Research 
Methodology, Research Ontology, Research Epistemology   
 
Databases: Google Scholar, Google, Wiley Online, Science Direct, Taylor & 
Francis, SAGE Journals, MIT Press, Research Gate, Springer Link, ERIC. 
ProQuest 
 



 

260 
 

The methodological literature led the researcher to undertake a grounded theory 
approach using a collective case study design and provided the researcher with 
sufficient insight to be able to develop the research design.  
 
 
Integrative Literature search 
 
Aims:  

• To understand relevant literature around areas of the emergent theory  

• To understand the relevant literature which has been written since the initial 
literature review 

• To situate the theory within the current literature 

• To understand similarities and differences between the existing literature 
and the emerging theory  

• To support writing of discussion and conclusion  

 
Key Terms: Responsible Innovation, Responsible Design, Transition Design, 
Anticipation, Reflexivity, Design Ethics, Design Education, Project Goals, Design 
Brief, Inclusion, Responsiveness, Applied Ethics, Intention-Behaviour Gap 
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Appendix 3: Initial Questionnaire  
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Appendix 4: Initial Questionnaire Coding Example 
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Appendix 5: Request for Participation 

 
To whom it may concern,  
 
My name is Ashleigh Bentham and I am in the third year of my PhD looking at design-led 
Responsible Innovation under the supervision of Nick Spencer 
(nick.spencer@northumbria.ac.uk) and Mark Bailey (mark.bailey@northumbria.ac.uk) 
at Northumbria University. My study takes the dimensions of the current Framework for 
Responsible Innovation, set out by Stilgoe, Owen and MacNaghten (2013), and makes 
them more relevant to design practice. The intention is then to use the framework to 
map out and evaluate the different design-led practices undertaken within relevant 
educational programmes and projects. I believe that this will be a crucial piece of work 
for the future because of our increasing need for sustainability and the need to respond 
to emerging megatrends. I believe that education is a good starting point for 
implementing Responsible Design-Led Innovation because educational institutions tend 
to be where designers learn their guiding principles which they take into the workplace 
(Lawson & Dorst, 2009). One of the dimensions of the current framework of Responsible 
Innovation, inclusion, emphasizes the importance of considering and involving a diverse 
range of stakeholder perspectives when undertaking research or innovation processes. I 
therefore believe that it is important to involve other designers in the collection of my 
data whilst also providing them with the opportunity to give feedback regarding the new 
version of the framework. I am therefore hoping that you and your students will be able 
to help me with my study. To develop a responsible design-led innovation framework, I 
have synthesised all of the relevant literature in order to come up with existing themes. I 
am now looking to interview students from different institutions to analyse how 
applicable my framework to design-led innovation curriculums and projects. I would also 
like to interview lecturers in order to gain their perspectives of this. These interviews will 
be taking place between May and July and will explore recent past projects as well as the 
course as a whole. The criteria for courses that I am investigating are as follows; firstly, 
the course should use a design-led thinking approach (which is solution focussed and 
action oriented towards creating a preferred future), secondly, the course should involve 
collaborative team-working, thirdly it should involve live project work and finally it 
should involve student reflection. If you believe that your course satisfies these criteria, I 
would be very grateful if you could allow me the opportunity to speak to you in more 
depth about my study and the data I would like to collect. 
  
Thank you for your time,  
 
Ashleigh Bentham    
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Appendix 6: Interview Question Justification Table  

Interview 
Question 

Evidence from Initial 
Questionnaire 

Evidence from the 
Documentation Analysis 

Framework of Responsible 
Innovation  

Anticipation 

During the course, 
how, if at all, did 
you imagine or 
ideate the impacts 
and consequences 
of your project 
outputs? 

Development of new 
things (products/services) 
considering the impacts 
they have/will have on 
direct and indirect 
stakeholders; Innovation 
that considers the 
financial, social, 
environmental and 
political impact of the 
suggested change 

a detailed appraisal of the 
impacts and consequences 
relating to your innovation 
projects; to define new value and 
explore its consequences; their 
social, cultural and political 
implications; be able to 
understand the implications of 
innovation 

Responsible choices can be made 
in the future, through anticipating 
and gaining knowledge of 
possible consequences; What 
other impacts can we anticipate?; 
to assess future applications and 
impacts 

In reviewing the 
diagram (Popper’s 
foresight diamond) 
where, if at all, 
have you used any 
of these methods 
in order to think 
about future 
possibilities?  

take an interest where 
possible in likely 
developments that could 
influence this; considering 
the future impact that 
they may have; forward 
thinking innovation that 
addresses problems we 
might face in 5/10 years 

Critical evaluation of innovation 
opportunities associated with 
local issues and megatrends; 
using visualization, using 
imagery to envision possible 
future conditions; foresight and 
envisioning global design trends 

Anticipation prompts researchers 
and organisations to ask ‘what 
if…?’ questions (Ravetz, 1997), to 
consider contingency, what is 
known, what is likely, what is 
plausible and what is possible - 
involve anticipatory discussions of 
possible and desirable futures 

How, if at all, did 
you use scenarios 
or any other 
visioning tools 
during the course?   

future envisioning; We 
must be prospecting for 
the future to find solutions 
to complex world issues 

you will produce a business 
proposal, defended as 
responsible, that justifies a 
vision; using visualization, using 
imagery to envision possible 
future conditions; use critical 
perspectives to analyse 
emerging trends; potential 
prototyping scenarios, testing 
and evaluation 

Anticipation prompts researchers 
and organisations to ask ‘what 
if…?’ questions; and vision 
assessment (Grin and Grunwald, 
2000) have been used in various 
settings 

How, if at all, did 
you consider the 
distant future in 
conducting project 
work? 

a lot of testing and 
development to see 
results and other long 
term effects of it; 
Responsible innovation 
requires longevity and 
greater consideration for 
future society 

you will learn how to help 
organisations and communities 
to anticipate, prepare for, and 
respond to change in order to 
survive and prosper; The 
complexity of contemporary life 
threatens to overwhelm existing 
solutions systems services and 
design responses 

No specific mention in the 
Responsible Innovation 
framework 

Think of the last 
project and 
explain to me 
how the concept 
created works 
towards creating 
a preferable 
future for 
stakeholders 

Innovation that is 
socially desirable and 
undertaken in the best 
interest of the public; A 
process of creating 
desirable innovative 
solutions for the public; 
Responsible innovation 
is that finding creative 
process to impact on the 
desirable future. 

chance to lead positive change 
in the world; students will 
tackle real-world projects, to 
develop viable innovation 
solutions that will have a 
positive impact in the world; 
Content includes design and 
social innovation; the role of 
design as an agent of change in 
crafting the future 

Involve anticipatory discussions 
of possible and desirable futures; 
These expectations work not just 
to predict but also to shape 
desirable futures and organise 
resources towards them 

During project 
work, were there 
any instances 
where you 
anticipated 
potential issues 
with your 
concept and 

after taking adverse or 
unfavourable effects into 
account; iteration to 
improve solutions and 
reduce negative impacts; 
avoid things that will 
have a negative impact 
on any stakeholder (or 

scenario envisioning, 
prototyping, testing, evaluation 
and iteration; low fidelity 
`prototyping', expressing a new 
concept in a tangible form for 
exploration, consumer testing, 
and refinement; the ability to 
generate, test, develop and 

the detrimental implications of 
new technologies are often 
unforeseen, and risk-based 
estimates of harm have 
commonly failed to provide early 
warnings of future effects; 
anticipation prompts researchers 
and organisations to ask ‘what 

https://www.sciencedirect.com/science/article/pii/S0048733313000930#bib0640
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redesigned this 
to improve the 
concept?    

balance it out if it cannot 
be avoided); order to 
improve, enhance and/or 
inspire new products 

refine in practice, design 
concepts and proposals through 
an engagement with project 
work within a specified context 

if…?’ questions (Ravetz, 1997), to 
consider contingency 

Reflexivity 

How, if at all, did 
you consider the 
ethical arguments 
within your 
projects?  
 

Ethically and socially 
acceptable research 
methods; Ensuring 
innovations concerning 
people are ethical; ensure 
ethical practice is 
maintained; ethical 
considerations across 
supply chain, ecologically 
sourced raw materials 

The complexity of contemporary 
life threatens to overwhelm 
existing solutions systems 
services and design responses; 
entrepreneurship and ethics; 
acting in accordance with ethical 
conduct; commitment to ethical 
practices of design, focussing on 
socially responsive design 
approaches applied to "wicked 
problems" 

enhancing the “reflections of 
natural scientists on the socio-
ethical context of their 
work”; ‘ethical technology 
assessment’; reveals an emerging 
appreciation of the social and 
ethical dilemmas associated with 
the project and a growing 
reflexivity in relation to his own 
responsibilities;  

In what ways, if 
any, did you 
critically reflect on 
your individual and 
team-working 
skills and 
capabilities? 

No direct mention The programme assessments 
focus on: critical reflective 
practice; critically reflect on their 
own work and that of others; 
opportunity to review 
performance and learning 
against those objectives; as you 
learn how best to contribute 
your knowledge and expertise 
within a multidisciplinary team; 
a high level of self-directed 
learning, research and 
independent critical reflection; 
reflection upon personal 
learning and self-directed 
project work within a 
collaborative environment; to 
reflect critically on the role of 
group dynamics and individual 
role 

Responsibility demands reflexivity 
on the part of actors and 
institutions; reflexivity often 
echoes Popper's (1963) argument 
that self-referential critique; 
Reflexivity, at the level of 
institutional practice, means 
holding a mirror up to one's own 
activities, commitments and 
assumptions, being aware of the 
limits of knowledge and being 
mindful that a particular framing 
of an issue may not be universally 
held. 

How, if at all, did 
you gain feedback 
from different 
stakeholders 
regarding the 
different projects? 

Then engage the 
customers in a feedback 
process aiming to 
enhance the main 
concept; talking to people 
in the field to get genuine 
feedback or inspiration 

Practice within these projects 
provides feedback on 
performance, capabilities, 
knowledge and understanding in 
collaboration with peers, 
academics, researchers; using 
low fidelity `prototyping', 
expressing a new concept in a 
tangible form for exploration, 
consumer testing, and 
refinement 

Not directly mentioned in the 
literature 

How, if at all, did 
you consider the 
sustainability of 
project 
deliverables?  

sustainability during 
innovation process; 
consider the sustainability 
of their ideas; positive 
social change with a 
sustainable focus; 
innovation that 
thrives/sustains 

to provide sustainable solutions 
to problems; to chart futures 
that are resilient and deliver 
positive social impact 

view to the (ethical) acceptability, 
sustainability and societal 
desirability of the innovation 
process 

To what extent, if 
at all, did you 
consider the 
economy, the 
environment and 
society in 
conducting project 
work?   

considered a variety of 
aspects such as impact of 
environment, economic, 
social, and so forth; taking 
into account all different 
types of environmental 
impacts and socio-
economic impacts 

to deploy design practice within 
a variety of social, economic and 
technological; its relevance to 
economy, society, and culture; 
economic, environmental, 
political, institutional, social, 
technological and cultural 
factors affecting design; analyse 
the business, social, political and 
economic contexts 

; particularly impacts that are later 
found to be unacceptable or 
harmful to society or the 
environment; should be increased 
in order to spur economic growth; 
from political and environmental 
concerns with the pace of social 
and technical change 
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Where, if at all, did 
you attempt to 
encourage 
behaviour change 
in your target 
users? 

Innovators must think 
wider and bigger than 
other creative specialists 
to ensure responsible 
behaviour; aim to provide 
a positive social change 
with a sustainable focus 

have an appreciation of the role 
of innovation and design as 
drivers of social and economic 
change; investigate consumer 
behaviour 
 
 

No direct mention in the 
framework 

Inclusion 

What techniques, 
if any, did you use 
to conduct 
stakeholder 
mapping during 
your projects? 

Stakeholder mapping and 
reciprocal perspectives; 
consideration of all 
stakeholders (not just 
humans) such as future 
generations; stakeholder 
understanding tools 
 

practicing integrated strategy 
mapping to influence positive 
change; understanding 
interconnected perspectives 
through stakeholder mapping; 
user-experience and the 
innovation and delivery of non-
tangible outcomes to a variety of 
stakeholders 

stakeholder mapping exercise; (2) 
engagement with stakeholders 
and (3) ensuring that key 
stakeholders are aware of the 
testbed 

To what extent, do 
you feel you 
considered a wide 
range of 
stakeholder 
viewpoints 
throughout the 
projects? 

takes all of the 
stakeholders into account; 
innovating taking into 
considerations of all 
stakeholders; reciprocal 
perspectives; 
consideration of all 
stakeholders (not just 
humans) such as future 
generations; stakeholders 
such as environment need 
to be remembered as they 
don't have a voice 

understanding interconnected 
perspectives through 
stakeholder mapping; to 
technology driven change and 
the socio-economic aspirations 
of diverse stakeholders; 
designing with socially led 
organisations and to a diverse 
range of stakeholders involved; 
to engage with and enable a 
variety of stakeholders and their 
positions to be communicated 

how diverse the group is and who 
is represented; mechanisms 
identified to understand public 
and stakeholder views 

Where, if at all, 
have you used 
multidisciplinary 
collaboration 
during the course?   

a multidisciplinary team; 
periodic conversation or 
better co-creation across 
all stakeholders to assess 
the views of the project 
from as many 
perspectives as possible; 
collaboration with 
stakeholders to create the 
concepts; co-creation to 
involve others in design 

to contribute your knowledge 
and expertise within a 
multidisciplinary tea; how you 
have engaged with the 
multidisciplinary team, external 
client partners, and when 
appropriate, members of the 
public, to define new value; to 
facilitate trans-disciplinary and 
collaborative working projects 
with a variety of stakeholders  

we can point to the use of multi-
stakeholder partnerships; 
multidisciplinary collaboration; 
deliberative mapping 

In what ways, if 
any, have you used 
human-centred, or 
participatory, 
approaches to 
design, during the 
course? 

Human - Ensuring 
innovations concerning 
people are ethical and 
maintain health & Well-
being; adequately 
considering and caring 
about acting in the best 
interests of stakeholders; 
where the end user takes 
primary focus 

places heavy emphasis on deep 
stakeholder engagement; user-
led co-creation; to engage with 
the craft of user-led and co-
created innovation; an 
exploration of user-led, 
collaborative and research 
focused techniques; students 
will shape, direct, engage with 
and facilitate ethical design-led 
co-creation 

new deliberative forums on issues 
involving science and innovation 
have been established, moving 
beyond engagement with 
stakeholders to include members 
of the wider public; user-centred 
design; focus groups 

How, if at all, was 
empathy used in 
design processes 
during projects 

Methods could potentially 
include tests based 
around empathy, 
compassion, tolerance 
and sustainability; 
empathy building; strong 
focus on the emotive state 
of stakeholders. (Empathy 
Maps?) 

The course will cover the role of 
empathy, humility and respect 
when working with socially led 
organisations, their clients, and 
stakeholders; using journey 
mapping to assess the existing 
experience through the 
customer's eyes 

No direct mention in the literature 

Which processes, if 
any, did you use in 
order to gain 

Then engage the 
customers in a feedback 
process aiming to 
enhance the main 

provides feedback on 
performance, capabilities, 
knowledge and understanding in 
collaboration with peers, 

Not direction mention in the 
literature 
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feedback from 
stakeholders?  

concept; ethnographic 
research, talking to people 
in the field to get genuine 
feedback or inspiration; a 
lot of test and 
development to see 
results 

academics, researchers; using 
low fidelity `prototyping', 
expressing a new concept in a 
tangible form for exploration, 
consumer testing, and 
refinement 

Responsiveness 

Looking at the list 
provided, which, if 
any, megatrends 
do you feel the 
projects have been 
relevant to during 
the course? 

CO2 footprint reduction; 
future to find solutions to 
complex world issues; 
addresses problems we 
might face in 5/10 years; 
to find solutions to 
complex world issues 

critical evaluation of innovation 
opportunities within the context 
of mega trends and local issues; 
to lead organisations and 
communities to greater 
resilience; tackle `wicked' 
problems; global design trend 
forecast 

For responsible innovation to be 
responsive, it must be situated in 
a political economy of science 
governance that considers both 
products and purposes. In the UK, 
Europe and perhaps more 
broadly, we can point to growing 
policy interest in ‘grand 
challenges’ 

During project 
work, in what 
ways, if any, did 
you feel you were 
responding to 
societal 
challenges?  

Solving problems which 
aim to provide a positive 
social change; the 
integration of people's 
needs and things such as 
environmental factors 
when it comes to the 
definition of solutions for 
problems 

to lead organisations and 
communities to greater 
resilience; contemporary society 
and the complex problems and 
demands; the social, economic 
and technological arrangements 
of 21st century life and the 
challenges and opportunities 
that it presents 

The central challenge of 
responsible innovation is to 
become more responsive to 
societal challenges 

In what ways, if at 
all, do you feel you 
reacted to 
knowledge as it 
emerged during 
project work? 

instead work holistically, 
taking in views, insights 
and concerns from 
external stakeholders; co-
creation across all 
stakeholders to assess the 
views of the project from 
as many perspectives as 
possible and adjustments 
made from this 

an ability to engage, stimulate 
and respond to, dialogue with 
experts and stakeholders; 
develop new insights, new 
thinking and new ideas to 
respond to complex stakeholder 
challenges; generating a user 
sensitive data base from which 
to identify opportunity and 
promote design solutions; 

Responsible innovation requires a 
capacity to change shape or 
direction in response to 
stakeholder and public values and 
changing 
circumstances;responsiveness 
involves responding to new 
knowledge as this emerges and to 
emerging perspectives, views and 
norms. 

How did you 
ensure that you 
were creating 
value as your 
projects 
progressed?  

Any method, tool or 
process that ensures a 
minimum negative impact 
with a maximum value 
generation; responsible 
innovation should be ideas 
or action that add more 
value to the society 

by practicing in depth and 
meaningful value creation; while 
developing and defending new 
value through effective brand 
development, strategic goal 
setting; where their value to 
stakeholders and participants in 
a collaborative process is evident 

Value-sensitive design; 
responsible innovation requires a 
capacity to change shape or 
direction in response to 
stakeholder and public values and 
changing circumstances. 

How did you 
respond to any of 
your individual or 
your team’s limits 
of knowledge? 

Almost a constant 'sense-
check' of set principles 
produced by relevant 
stakeholders; to find a 
way not biased towards 
certain area 

systematically assess the implicit 
theoretical assumptions of 
contrasting perspectives; 
explore how culture and power 
relations work to produce 
particular meanings; assess the 
empirical validity of competing 
perspectives 

Responsiveness is about adjusting 
courses of action while 
recognising the insufficiency of 
knowledge and control; holding a 
mirror up to one's own activities, 
commitments and assumptions 

In what ways, if at 
all, did you take 
into consideration 
the diversity of 
values, norms and 
principles present 
within your target 
market? 

Stakeholder mapping and 
reciprocal perspectives; all 
stakeholders to assess the 
views of the project from 
as many perspectives as 
possible and adjustments 
made from this; co-
creation across all 
stakeholders to assess the 
views of the project from 
as many perspectives as 
possible and adjustments 
made from this 

identifying and applying 
insights; while raising awareness 
and appreciation of diversity 
itself; explore how culture and 
power relations work to produce 
particular meanings; enhance 
appreciation for diversity and 
divergent individual perspectives   

Diversity is an important feature 
of productive, resilient, adaptable 
and therefore responsive 
innovation systems; the values, 
norms and principles that shape or 
underpin policy action; 
Responsiveness involves 
responding to new knowledge as 
this emerges and to emerging 
perspectives, views and norms; 
value-sensitive design  
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Appendix 7: Interview Questions 

Interview Questions  

Three Course-Related Questions  

1.  To start off, what do you think is the best thing about the course?  
2.  What are the most important topics, values or skills that the course has taught you?  
3.  What are the main processes, methods and tools used in the undertaking of the course?  

Six Project-Related Questions  

1. Can you please give me a brief overview of the project in terms of the client and the 
brief? 1b. Who was the target market for the project? 

2. How do you feel you created value through this project?   
3. How, if at all, were stakeholders actively involved in the undertaking of the project?  
4. What practices, tools or methods did you utilise whilst undertaking this project? 
5. How can you be confident that the concept you created will be accepted by the target 

market? 
6. To what extent did you consider the holistic impacts of the concept throughout its life 

cycle?  
Six Dimension-Related Questions – 1 Dimension  

 

Anticipation  

1. During the course, how, if at all, did you imagine or ideate the impacts and consequences 
of your project outputs? 

2. In reviewing Popper’s foresight diamond, where, if at all, have you used any of these 
methods in order to think about future possibilities?    

3. How, if at all, did you use scenarios or any other visioning tools during the course?   
4. How, if at all, did you consider the distant future in conducting project work?  
5. Think of the last project and explain to me how the concept created works towards 

creating a preferable future for stakeholders.   
6. During project work, were there any instances where you anticipated potential issues 

with your concept and redesigned this to improve the concept?   
 

Reflexivity  

1. How, if at all, did you consider the ethical arguments within your projects?  
2. In what ways, if any, did you critically reflect on your individual and team-working skills 

and capabilities?  
3. How, if at all, did you gain feedback from different stakeholders regarding the different 

projects? 
4. How, if at all, did you consider the sustainability of project deliverables?  
5. To what extent, if at all, did you consider the economy, the environment and society in 

conducting project work?   
6. Where, if at all, did you attempt to encourage behaviour change in your target users?  
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Inclusion 

 

1.  What techniques, if any, did you use to conduct stakeholder mapping during your 
projects? 

2. To what extent, do you feel you considered a wide range of stakeholder viewpoints 
throughout the projects? 

3. Where, if at all, have you used multidisciplinary collaboration during the course?   
4. In what ways, if any, have you used human-centred, or participatory, approaches to 

design, during the course?  
5. How, if at all, was empathy used in design processes during projects? 
6. Which processes, if any, did you use in order to gain feedback from stakeholders?  

 

Responsiveness  

1. Looking at the list provided, which, if any, megatrends do you feel the projects have been 
relevant to during the course? 

- climate change and planetary boundaries 
- demographic shifts 
- urbanisation 
- resource scarcity 
- geopolitical shifts 
- technology and innovation 
- poverty and inequality 

 
2. During project work, in what ways, if any, did you feel you were responding to societal 

challenges?  
3. In what ways, if at all, do you feel you reacted to knowledge as it emerged during project 

work? 
4. How did you ensure that you were creating value as your projects progressed?  
5. How did you respond to any of your individual or your team’s limits of knowledge? 
6. In what ways, if at all, did you take into consideration the diversity of values, norms and 

principles present within your target market? 
 

Two Responsible Innovation Questions 

1. I would like you to tell me in your own words, what you think Responsible Innovation 
involves? 

2. Looking at my definition, do you feel that you have used elements of Responsible 
Design-Led Innovation whilst undertaking the course and if so can you give me examples 
of where?   

Responsible Design-led Innovation (RDI) involves deliberative and transparent 
collaboration between multidisciplinary stakeholders towards ethical and 
sustainable transformation. RDI utilises a holistic approach towards a more 
preferable future and incorporates the anticipation and equal consideration of 
societal, environmental and economic impacts throughout the innovation 
output's full life cycle. The entity produced from RDI processes must be accepted 
by its intended audience after implementation for it to be deemed as such.  
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Appendix 8: Example of Initial Coding  

 

  
 
 
 
 
 
 
 
 
 
 



 

273 
 

Appendix 9: Sample of University 1 Students’ Categorised Transcriptions 

 

Anticipation 1 - Student 1 

Visualising and Prototyping Concepts for Preferable Futures (a) - We have used 
storyboards to build a user journey to explain what’s the story of our final idea (2) 

Defining Value and Understanding Best Case Scenarios (b) - There’s just been so 
much. I’m trying to think what we used method wise. I have forgotten what the name is 
called but I think we used opportunity canvases or best case scenarios showing what is 
being considered as innovation in that field (2) 

Using Human-Centred Design to Address Societal Needs (c) - It predicted all the ways 
that women were likely to change their career paths perhaps to start opening their own 
businesses and perhaps Automated Vehicles could help them to set up the business – It’s 
about looking at Automated Vehicles and Smart Cities and thinking from the perspective 
of users. It’s about how Automated Vehicles could enhance peoples’ lives and play a role 
in Smart Cities and think of different trends of the future (3) 

We’ve done some personas first for this project so we because it’s used as a starting place 
for the project, the group were working on giving benefits to the main stakeholder (3) 

Understanding Different Stakeholders’ Perspectives of Preferable Futures (e) - They 
hadn’t really thought about how it could help society, the environment, so we were 
thinking from that perspective (3) 

 

Anticipation 1 - Student 2 

Defining Value and Understanding Best Case Scenarios (b) - we were steering in the 
right direction and that we were creating a meaningful product for the stakeholders (2) 

Using Human-Centred Design to Address Societal Needs (c)- Our final project was 
about how autonomous vehicles could better the community and about taking a human-
centric approach to develop a concept that will have a meaningful impact - and we had to 
use a lot of empathy to feel what was beneficial to those individuals - also finding out 
from them which market was the most meaningful to the community and where we 
would be able to provide the most value (3) 

Understanding and Considering Environmental Longevity and Sustainability (d) - 
concepts were for all, for example you couldn’t come up with an autonomous bus that 
wouldn’t facilitate disabled passengers but also ensuring that the project was 
sustainable, obviously autonomous vehicles but making sure that what you were 
creating was good for the environment (3) 

Identifying and Working to Satisfy Client Aspirations (f) - everyone was blown away by 
what we had created and said that this was exactly what they had envisioned - what they 
envisioned that concept to look like (3) 
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Identifying and Working to Satisfy User Aspirations (i) - After that we had a stand for 
the general public which we were able to ask them questions which identified certain 
pain points and where they felt they would get the most benefit from creating certain 
concepts - The final project is the one I remember most but we had to identify the 
stakeholders pains to ensure that we were creating something that was meaningful - but 
also identifying the pain points and where these individuals would feel they’d benefit 
most from our project and what concepts we came up with – we’d facilitate a workshop 
where at the end of it we would have a clearer idea of the direction the project needs to 
go into  (3) 

if you’re disabled or an old person you don’t want to wait an hour and a half to get home  
- this new demand-led service would provide a lot of value to the community and a lot of 
accessibility for the OAPS whilst also eradicating those pointless bus journeys at certain 
times - This system would be able to identify that this amount of individuals, let’s say 800 
individuals, are going to be coming out of this location at a specific time, so we are going 
to send an extra 15 carriages to pick them up so that was one way we see that that was 
gaining value to the community - and would pick people up from various locations 
scrapping the traditional format of bus journeys having that one stuck bus stop (3)  

Working to Improve the Current Product, Service or System (j) - they were off duty at 
the time, this car would take them to an emergency if they decided to accept it (3) 

Considering Preferable Configurations of Future Impacts (l) - the activities that we 
were producing and the technology that we were using was considerate to the various 
stakeholders (3) 

 

Anticipation 1 - Student 3 

Using Human-Centred Design to Address Societal Needs (c) - it was aimed around 
placing humans at the centre of the solution so our proposed solutions had to be framed 
that way (3) 

the project that we did with the SEND pupils to make sure that whatever outcome that 
we came out with was ethically sound in the sense that a) the students can actually do 
the thing that were actually advocating for, b) that it doesn’t actually leave anyone 
behind which is quite hard to do to have them both at the same time - the proposals that 
we came up with were at least feasible and didn’t denigrate or put the person who’s 
receiving it in a position that they couldn’t obviously be in (3) 

The particular requirements of it were to look at autonomous vehicles from a social 
aspect (3) 

Understanding and Considering Environmental Longevity and Sustainability (d) - 
responsible innovation also suggests an element of sustainability to make sure that the 
resources that you’re using are ethically sound but also that jobs come from it and are 
kept or retained (1)  
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Identifying and Working to Satisfy Client Aspirations (f) - The third one I can think of is 
we were working with a local charity that were working with SEND students, as in special 
educational needs and disability children in finding employment (3) 

This particular project required us to look at the environmental and economic impact of 
renovating this area and turning it into some sort of heritage site (3) 

You’re working with a group of people and it is very client-oriented (2) 

Identifying and Working to Satisfy User Aspirations (i) - that you’re heading towards 
are responsible towards positive change for the particular target market (1) 

That was kind of central to the deliverables in picturing or envisaging a user journey using 
autonomous vehicles so user journey mapping was front and centre required we felt - We 
also used co-creative workshops which members of the public and that was primarily to 
test or validate ideas that we had and whether or not there was any value in them - we 
were looking at it from a demographic shift for the older generation and how can a 
proposal help or enable that particular slice (3) 

it was helping young ex-offenders back into employment (3) 

or user expectation-related - the other is the actual outcomes that we came out with 
were valuable to that particular stakeholder (2) 

Working to Improve the Current Product, Service or System (j) - an off duty medic that 
is in an autonomous vehicle at the time can respond to an emergency situation faster 
than an ambulance - they could push through traffic much easier than perhaps an 
emergency vehicle could because they could essentially press a button to make all of the 
cars aware to get out of the way (3) 

what can be transformed within the commuting as in the level of business support, 
tourism (3) 

 

Anticipation 1 - Student 4 

Innovating for Positive Transformation or Value Creation in General (b) - coming at it 
from a wanting to do good for the world perspective so that hopefully with that 
motivation, not too much can go wrong hopefully, instead of just creating something just 
for fun (1) 

Yeah always about a preferable future (2) 

Understanding and Considering Environmental Longevity and Sustainability (d) - In 
an ideal world, there would be zero carbon footprint, everything would be great but we 
know realistically, at least not for a good amount of time, are we ever going to really get 
to that 100% perfect system (1) 

what the future of paper can look like and one of ours is about being ecologically 
responsible - is there a way to re-purpose the material or reuse it or a way to extend the 
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lifecycle of it so that's work that's currently being done at the moment - What would 
happen if people knitted with it and it became clothes? What are other possible ways to 
reduce the impact of the energy required for transforming the new resource, the 
distribution and just trying to think about every single point of the life cycle and how we 
can reduce that energy impact (3) 

Identifying and working to satisfy client aspirations (f) - were looking at how we can 
encourage that transformation within the Bank of England as a further step, because it's 
one thing to give them the principles and say Here you go, this is what you need to do 
but it's How do we help them change their system, change their infrastructure, what 
change needs to happen to get from where they are to get to where we think they could 
be - We are presenting them with opportunity spaces for further development so to me 
it's still a while from where we started to what the end goal might look like because we 
started with pretty much thinking about the future of paper currency  (3) 

Identifying and working to satisfy user aspirations (i) - We feel that they should do 
some type of initiative to encourage people to spend better, save better, but were also 
thinking about what consequences could come from them overstepping a boundary that 
they may not cross (3) 

Considering preferable configurations of future impacts (l) - it was more responsible 
and thinking about not just value to the people but it's also about thinking about the 
whole ecosystem and thinking about what are some of the negative implications (3) 

It's being able to understand their constraints and prioritise what's valuable to them and 
there's always got to be a risk of what they feel is more important and some of that stuff 
getting left behind so it's also taking their input into account as well when you present 
them with the value for people and also the value for society and the environment as well 
(1) 

So the equal consideration of the societal, environmental and economic impacts. That's 
juggling the human needs and also the planetary needs and also understanding from the 
business perspective where they are going to make money (1) 

 

Anticipation 2 - Student 1 

Understanding Probable Futures Associated with Continuation (a) - Some of the 
projects seemed like they haven’t really been thinking forward about what they’re doing 
(0) 

about what the future would be like (2) 

Understanding Imminent Change through Understanding Imminent Change through 
Trends Analysis and Horizon Scanning (b) - we know soon that we will be able to 
choose our own water company (3) 

SWOT analysis (2) 
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They haven’t really thought from a user-centred perspective because it’s still quite early 
days for it, for Automated Vehicles. So they were just thinking about really stylish 
exteriors and interiors and making it flashier and futuristic - predicted all the ways that 
women were likely to change their career paths perhaps to start opening their own 
businesses and perhaps Automated Vehicles could help them to set up the business or to 
take them to - that they would need older people and women to remain in the workforce 
to support the ageing population (3) 

but for my final project, we were looking into 10 or 15 years’ time using trends and what 
would be possible perhaps in 10 to 15 years’ time or our prediction of what it would be 
like and getting validation from them (3) 

 

Anticipation 2 - Student 2 -  None  

 

Anticipation 2 - Student 3 

Understanding Imminent Change through Understanding Imminent Change through 
Trends Analysis and Horizon Scanning (b) - We identified trends analysis and came up 
with some ideas. Only for some rare occasions did we actually go out and actually ask 
people (2) 

 

Anticipation 2 - Student 4 

Understanding and Envisaging Probable Impacts (d) - when you are future-projecting, 
thinking about what could go wrong when you’re predicting something in the future (2) 

 

 

 

 

 

 

 

 
 
 
 
 
 



 

278 
 

Appendix 10: Exemplar Questions from Validation Questionnaire 
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Appendix 11: All Evidence Ratings for Initial Codes 
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Ant 1a: visualising and prototyping concepts for preferable futures 0 0 11 11 55

Ant 1b: defining value and understanding best case scenarios 1 4 19 3 49

Ant 1c: using human-centred design to ideate solutions to societal needs 0 2 11 25 99
Ant 1d: understanding and considering aspirations for environmental 

longevity and sustainability 1 4 5 8 36
Ant 1e: understanding different stakeholders’ perspectives of preferable 

futures 1 1 7 5 28

Ant 1f: identifying and working to satisfy client aspirations 0 3 12 20 87

Ant 1g: identifying and working to satisfy student/group aspirations 0 1 7 3 24

Ant 1h: identifying and working to satisfy university aspirations 0 1 1 0 3

Ant 1i: identifying and working to satisfy user aspirations 0 3 13 22 95
Ant 1j: improving the current product, service or system to suit preferable 

futures 0 0 4 16 56

Ant 1k: improve students’ proposals to suit preferable futures 0 1 3 5 22

Ant 1l: considering preferable configurations of future impacts 1 6 3 12 46

Ant 2a: understanding probable futures associated with continuation 2 0 9 3 23

Ant 2b: utilising imminent change through trends analysis 1 1 9 8 41
Ant 2c: understanding imminent change through emerging products, 

services and technologies 0 0 6 1 15

Ant 2d: understanding and envisaging probable impacts 0 3 2 4 19
Ant 2e: considering probable futures associated with megatrends and global 

issues 0 0 4 2 14

Ant 2f: encouraging anticipation of probable futures in organisations 0 0 2 0 4

Ant 3a: utilising a variety of methods to ideate around future possibilities 1 5 15 10 63

Ant 3b: horizon scanning for possible and plausible threats and opportunities 0 0 17 20 94

Ant 3c: using wildcards to understand low probability, high impact events 0 0 3 0 6
Ant 3d: brainstorming alternative solutions and variations of the 

concept/service 1 3 19 14 81

Ant 3e: understanding possible future requirements of concepts and services 0 4 15 19 91

Ant 3f: anticipating to be resilient and adaptable to change 0 0 5 6 28
Ant 4a: understanding and manipulating intended client and organisational 

impacts 0 4 4 13 51
Ant 4b: understanding and manipulating unintended client and 

organisational impacts 0 0 0 2 6

Ant 4c: understanding and manipulating intended user impacts 0 3 6 17 66

Ant 4d: understanding and manipulating unintended user impacts 0 0 0 4 12

Ant 4e: understanding and manipulating intended environmental impacts 2 4 4 6 26

Ant 4f: understanding and manipulating unintended environmental impacts 0 2 0 2 8

Ant 4g: understanding and manipulating intended societal impacts 1 5 7 17 68

Ant 4h: understanding and manipulating unintended societal impacts 0 1 0 2 7

Ant 4i: understanding and manipulating intended legal impacts 0 0 0 1 3

Ant 4j: understanding and manipulating unintended legal impacts 0 0 0 1 3

Ant 4k: understanding and manipulating intended political impacts 1 0 0 2 4

Ant 4l: understanding and manipulating unintended political impacts 0 0 0 1 3

Ant 4m: understanding and manipulating intended economic impacts 1 3 3 7 28

Ant 4n: understanding and manipulating unintended economic impacts 0 0 0 1 3

Ant 4o: understanding and manipulating intended technological impacts 0 1 4 3 18

Ant 4p: understanding and manipulating unintended technological impacts 0 1 0 4 13
Ant 4q: ideating and assessing existing impacts and consequences of existing 

products and services 0 0 10 10 50
Ant 4r: ideating and articulating impacts and consequences of proposed 

concepts, services and products 1 11 25 24 131

Ant 4s: considering a responsible balance of pestle impacts 2 9 6 6 35

Ant 4t: considering indirect impacts of products and services 1 6 0 4 16
Ant 4u: encouraging organisations and communities to understand their 

impacts 1 1 3 3 14

Ant 5a: creating a positive impact on the world as an inherent value 0 6 11 12 64

Ant 5b: designing for resilience and sustainability 2 3 12 14 65

Ant 5c: contributing to disciplinary research and methodological knowledge 0 0 2 1 7

Ant 5d: considering macro issues and megatrends 0 2 6 14 56

Ant 5e: considering the longer term future 5 1 8 6 25

Ant 5f: encouraging second-order responsibility in others 0 1 3 5 22

Exemplar Considerations (Initia l  Code)
Guiding Pr inciple 

(Focussed Code) 

T
h
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e
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n
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p

at
io

n

Sources Citing

Ant 1: Identifying and 

articulating stakeholder 

preferences and 

aspirations in order to 

create positive, societal 

futures 

Ant 2: Understanding 

probable futures by 

considering continuation, 

imminent change and 

trends analysis

Ant 3: Anticipating 

alternative futures and 

their potential 

opportunities and 

requirements

Ant 4: Anticipating 

intended and unintended 

impacts and 

consequences of existing 

products and prototyped 

concepts throughout their 

lifecycles

Ant 5: Building capacity 

for second-order 

responsibility to ensure 

that responsible decisions 

can be made into the 

distant future 
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Ref 1a: identifying and exploring project boundaries 3 6 32 24 136

Ref 1b: identifying and defining the target market 0 2 8 23 87
Ref 1c: consciously attempting to create positive and responsible proposals 

and impacts 0 11 27 31 158

Ref 1d: identifying, defining and reviewing project goals 3 4 43 34 186

Ref 1e: stakeholder acceptance as a project goal 0 3 17 20 97

Ref 1f: satisfying needs as a project goal 0 3 6 11 48
Ref 1g: delivering innovation and creating innovative environments as a 

project goal 0 1 7 12 51

Ref 1h: resilience and sustainability as a project goal 0 7 9 16 73

Ref 1i: working towards behaviour or cultural change as a project goal 0 2 6 7 35
Ref 2a: planning and utilising opportunities for reflection throughout the 

project 0 2 14 4 42
Ref 2b: understanding and reviewing assessment criteria and aligning 

stakeholder objectives 4 7 18 5 50

Ref 2c: understanding and working around project limitations 2 3 13 9 52

Ref 2d: critically reflecting on the processes and methods being used 3 3 23 5 58
Ref 2e: critiquing existing products, services and solutions as well as student 

proposals 1 3 10 9 48

Ref 2f: self-management, self-critical evaluation and self-reflection 1 2 38 3 85
Ref 2g: realising and understanding limits of knowledge and assumptions 

made 1 5 10 13 62

Ref 2h: learning skills and practices from team members 0 0 7 0 14
Ref 2i: understanding and utilising team members’ strengths, weaknesses 

and perspectives 2 1 18 2 39

Ref 2j: showing commitment and respect within project teams 3 0 2 0 -2

Ref 2k: learning to work with others within a project team 2 0 25 4 58

Ref 2l: providing feedback to others and using peer review mechanisms 0 0 10 1 23
Ref 2m: using alternative sources of knowledge to gain feedback and 

validation 5 3 25 14 85

Ref 3a: assessing and understanding contextual knowledge 1 5 14 23 100
Ref 3b: understanding and identify contextual uncertainties, unknowns and 

opportunities and dealing with ambiguity 1 3 25 18 105

Ref 3c: realising ignorance and challenging preconceptions 3 11 14 22 99
Ref 3d: conducting primary research and extending contextual and 

disciplinary knowledge 3 0 34 27 143

Ref 3e: utilising secondary research 1 0 16 6 48

Ref 3f: using and evaluating case studies 1 2 9 5 33

Ref 3g: asking questions and utilising deliberation and debate 0 2 13 14 70

Ref 3h: tackling real world problems and dilemmas 0 5 16 32 133

Ref 3i: understanding the requirements of proposals 0 3 18 22 105
Ref 4a: utilising and understanding existing methodological tools, 

approaches, processes and practices 2 3 26 0 51
Ref 4b: creating new and adapting existing methods, tools, approaches, 

processes and practices 2 2 8 3 23
Ref 4c: reflecting on the use of methods, tools, approaches, processes and 

practices 1 4 12 6 44

Ref 4d: testing ideas using pilot studies and prototyping 1 2 15 13 69

Ref 4e: using communication skills to engage and educate others 0 0 28 14 98

Ref 4f: utilising brainstorming and ideation techniques 0 0 16 9 59

Ref 4g: applying critical thinking and reflexivity 3 2 21 1 41

Ref 4h: utilising empathy and human-centred approaches  0 8 24 17 107
Ref 4i: using existing research and case studies 1 1 17 7 54

Ref 4j: utilising project management techniques 0 1 7 2 21

Ref 4k: using visualisation and foresight 0 0 24 12 84

Ref 4l: applying collaborative and team working processes 1 1 28 9 82

Ref 4m: using participatory research techniques with external stakeholders 2 4 19 19 95

Ref 4n: understanding and mapping contextual knowledge 0 2 30 11 95

Ref 4o: considering sustainability and the triple bottom line 0 5 7 7 40

R
ef
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xi

vi
ty

Ref 3: Assessing what is 

known and unknown 

within the field and 

understanding the 

contextual uncertainties, 

areas of ignorance, 

assumptions, questions 

and dilemmas 

Sources Citing

T
h

e
m

e

Guiding Pr inciple 

(Focussed Code) 
Exemplar Considerations (Initia l  Code)

Ref 1: Identifying, 

defining and reviewing 

project goals Questioning 

the project’s underlying 

purposes and motivations 

and understanding its 

contextual boundaries 

Ref 2: Regularly 

undertaking self-critical 

evaluation and analysing 

team capabilities to 

understand subjectivities 

and limits of knowledge 

and control 

Ref 4: Understanding, 

critiquing and adapting 

existing methods, tools to 

be choose the most 

efficient for the project 
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Ref 5a: understanding and reflecting on ethical consideration associated 

with the context 1 10 16 5 55
Ref 5b: understanding and promoting environmental ethics and 

sustainability 5 12 8 12 54
Ref 5c: understanding and promoting social ethics and responsibility whilst 

raising awareness of diversity 2 8 13 33 129
Ref 5d: fostering community resilience and organisational sustainability 1 2 11 6 40
Ref 5e: taking into account all three aspects of the triple bottom line 0 16 5 10 56
Ref 5f: undertaking research in an ethical manner 2 5 10 7 42
Ref 5g: considering the design team’s/researcher’s ethical rights 0 0 1 0 2
Ref 6a: utilising validation and testing using multiple sources 4 6 24 9 73
Ref 6b: undertaking user testing and gathering user feedback 4 6 19 15 81
Ref 6c: validating knowledge and proposals through client reviews 2 1 18 10 63

Ref 6d: utilising expert opinion to validate findings and proposals 2 1 6 17 60
Ref 6e: undertaking academic reviews 0 1 14 5 44
Ref 6f: using peer review processes and methods 1 2 13 1 29
Ref 6g: engaging multiple stakeholders collaboratively for validation and 

testing purposes 2 1 12 8 45
Ref 6h: testing and realising assumptions or ignorance 2 2 7 6 30
Ref 6i: validating knowledge through educating others 1 2 4 9 35
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Guiding Pr inciple 

(Focussed Code) 
Exemplar Considerations (Initia l  Code)

Sources Citing

Ref 5: Analysing the 

ethical dilemmas 

associated with the 

project and considering 

the sustainability of 

concepts and associated 

consumer behaviours 

raising awareness of 

diversity

Ref 6: Validating 

knowledge and gaining 

feedback from both 

internal and external 

sources
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Inc 1a: conducting stakeholder identification and mapping exercises 1 2 35 22 136

Inc 1b: considering a variety of stakeholder perspectives 12 12 49 30 176

Inc 1c: considering the triple bottom line and identifying non-human 

stakeholders 3 11 12 16 77
Inc 2a: community engagement between students and researchers 0 0 2 2 10

Inc 2b: gaining ongoing feedback from academics 0 0 5 2 16
Inc 2c: gaining ongoing feedback from clients 2 0 7 3 19

Inc 2d: gaining ongoing feedback from experts 0 0 0 3 9
Inc 2e: gaining ongoing feedback from users/members of the public 0 1 2 5 20
Inc 2f: using sustained collaboration with stakeholders with a variety of 

stakeholders 1 2 10 1 23
Inc 2g: using sustained collaboration with peers 0 0 5 2 16

Inc 2h: using sustained collaboration with clients 3 0 4 6 20
Inc 2i: using sustained collaboration with experts 2 1 1 6 17
Inc 2j: using sustained collaboration with users 1 1 2 5 18

Inc 2k: using sustained collaboration with academics 0 0 1 0 2
Inc 2l: ensuring transparency between peers 0 0 6 2 18

Inc 2m: ensuring public-facing transparency 1 1 1 2 7
Inc 2n: ensuring universal communication between multiple stakeholders 0 2 6 5 29
Inc 2o: managing relationships between multiple stakeholders 0 2 5 3 21

Inc 2p: managing relationships between students and clients 0 0 7 3 23
Inc 2q: managing relationships between students and peers 1 0 5 0 8

Inc 2r: providing capability for projects to sustain into the future 0 0 4 2 14
Inc 3a: gaining insights from clients  0 0 1 4 14
Inc 3b: gaining insights from experts 0 0 0 3 9

Inc 3c: gaining insights from users  1 1 9 10 47
Inc 3d: gaining insights from a variety of stakeholders 2 1 17 1 34

Inc 3e: using co-creation directly with stakeholders 1 10 18 19 101
Inc 3f: fostering co-creation outside of the course 0 1 1 10 33
Inc 3g: considering multidisciplinary perspectives using disciplinary taught 

knowledge 0 0 3 0 6
Inc 3h: utilising the multidisciplinary perspectives of the cohort 0 2 23 3 57
Inc 3i: utilising multidisciplinary perspectives using diverse stakeholder 

engagement 1 3 16 3 42
Inc 3j: using internal team work and collaboration with team members, 

peers and academics 1 1 24 12 83
Inc 3k: using team work and collaboration with clients 2 0 13 11 55

Inc 3l: using team work and collaboration with experts 1 1 5 11 42
Inc 3m: reflecting on team work and collaboration 0 2 16 2 40
Inc 3n: gaining formative feedback from users through prototyping and 

testing 2 1 2 4 13
Inc 3o: gaining formative feedback from experts through prototyping and 

testing 0 0 1 2 8
Inc 3p: gaining formative feedback from clients through prototyping and 

testing 0 0 7 1 17
Inc 3q: gaining formative feedback from a variety of stakeholders through 

prototyping and testing 0 0 1 2 8

Inc 3r: gaining summative feedback from clients 2 0 5 8 30
Inc 3s: gaining summative feedback from experts 1 1 2 6 21
Inc 3t: gaining summative from users 1 2 3 4 18

Inc 3u: gaining summative from academics 0 0 5 3 19
Inc 3v: gaining summative from peers 0 1 4 1 12

Inc 3w: gaining summative feedback from a variety of perspectives 0 0 3 0 6
Inc 3x: providing feedback to clients 1 1 2 1 6
Inc 3y: providing feedback to peers 0 0 1 0 2

Inc 3z: utilising communication skills in collaborating with others 1 3 17 3 44
Inc 4a: understanding consumer and human behaviour and psychology 0 2 5 2 18

Inc 4b: using empathic design to step into user’s shoes 0 5 21 20 107

Inc 4c: using social innovation principles to create benefit for society 2 20 22 32 156
Inc 4d: using inclusive design principles  1 3 3 10 37
Inc 4e: collecting and interpreting insights from users and society for use in 

ideation 3 6 26 15 97

Inc 4f: utilising users' opinions and aspirations in developing concepts 1 9 15 20 97

Inc 4g: understanding the social implications of ideated proposals 0 10 13 24 108

Inc 1: Identifying and 

mapping as many 

stakeholders as possible 

whilst taking the needs of 

non-human stakeholders 

into account

Inc 2: Facilitating a 

sustained, collaborative 

relationship with 

stakeholders which values 

openness and 

transparency

Inc 3: Using multi-

disciplinary co-creation 

and participatory design 

methods with a diverse 

range of current and 

future stakeholders and 

organisations

Inc 4: Utilising empathic 

design, human centred 

design and social 

innovation to benefit for 

users and society
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e

Guiding Pr inciple 

(Focussed Code) 
Exemplar Considerations (Initia l  Code)

Sources Citing

In
cl

u
si

o
n



 

284 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

N
o

t 
P

re
se

n
t

A
w

a
re

P
re

se
n

t 

E
xa

m
p

le

Sp
e

ci
fi

c 

E
xa

m
p

le

W
e

ig
h

te
d

 

A
ve

ra
g

e

Inc 5a: considering different and various governance levels 3 7 19 14 81
Inc 5b: considering and implementing bottom-up forms of governance 0 4 3 3 19
Inc 5c: considering policy-makers 1 2 3 11 39

Inc 5d: aligning proposals with local, national and global initiatives 0 2 4 7 31

Inc 5e: using existing governance models and bodies as case studies 0 0 1 1 5

Inc 6a: educating and empowering clients in a direct manner 0 0 5 12 46
Inc 6b: educating clients indirectly 0 0 0 3 9
Inc 6c: educating and empowering users and members of the public in a 

direct manner 0 0 0 10 30
Inc 6d: educating users and members of the pubic indirectly 0 0 0 5 15
Inc 6e: educating and empowering peers, academics and researchers in a 

direct manner 0 0 1 2 8
Inc 6f: educating peers, academics and researchers indirectly 0 0 1 0 2

Inc 6g: educating and empowering experts in a direct manner 0 0 1 1 5
Inc 6h: educating experts indirectly 0 0 1 0 2
Inc 6i: educating and empowering a variety of stakeholders in a direct 

manner 0 0 6 3 21
Inc 6j: indirectly educating a variety of stakeholders 0 0 1 2 8

T
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e

Guiding Pr inciple 

(Focussed Code) 
Exemplar Considerations (Initia l  Code)

Sources Citing
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u
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o
n

Inc 5: Considering all 

existing levels and 

developing new forms of 

governance including 

bottom up models

Inc 6: Creating outputs 

and solutions that inform, 

educate and empower 

stakeholders
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Res 1a: considering societal challenges and needs 1 6 17 18 92
Res 1b: considering megatrends 0 2 10 0 22

Res 1c: considering climate change and planetary boundaries 1 4 2 2 12

Res 1d: considering demographic shifts 2 0 2 2 6
Res 1e: considering globalisation and urbanisation 1 1 3 2 11

Res 1f: considering resource scarcity and environmental sustainability 2 10 8 11 55
Res 1g: considering politics and geopolitical shifts 1 3 6 10 43

Res 1h: considering technology and innovation 1 2 6 22 78
Res 1i: considering poverty and inequality 1 2 3 16 54

Res 1j: considering community resilience and economic growth 0 2 7 11 49
Res 1k: considering wicked problems 0 0 2 1 7

Res 2a: conforming to legislation, rules and regulations 0 0 1 3 11
Res 2b: conforming to relevant research ethics policies and guidelines 1 0 5 0 8

Res 2c: considering intellectual property rights and legislation 0 0 1 1 5

Res 2d: understanding the relevance of policies and governance 1 3 6 4 25
Res 3a: consciously trying to solve problems in order to create positive 

transformation 0 8 19 22 112
Res 3b: identifying and reducing negative consequences of existing products 

and services 0 2 3 17 59

Res 3c: identifying areas for improvement in existing products and services 1 2 8 20 76
Res 3d: anticipating and reducing negative consequences of proposals 

through iteration 0 1 7 7 36
Res 3e: identifying areas for improvement and iterating to redevelop 

proposals 2 5 17 11 68
Res 4a: understanding the brief and working to satisfy the client's aims and 

objectives 4 7 20 24 111
Res 4b: understanding and reacting to emerging stakeholder perspectives, 

views, norms and values 3 8 46 26 172
Res 4c: adapting proposals and solutions to satisfy stakeholder needs and 

insights 4 6 26 34 152

Res 4d: understanding and responding to aspects of culture and identity 1 2 11 12 58
Res 4e: ensuring authentic solutions using reliable methodological 

approaches and data sources 5 10 39 20 138
Res 4f: utilising effective communication strategies to justify and promote 

proposals 0 2 18 4 50

Res 4g: validating stakeholder acceptance 12 6 23 22 94
Res 5a: using design tensions and pain points to move towards a preferable 

future 3 1 15 26 103
Res 5b: understanding the need for and using negotiation between different 

perspectives 3 12 23 21 115
Res 5c: using client management techniques 2 0 14 4 36

Res 5d: managing tensions between team members 1 1 5 2 15

Res 6a: creating solutions that are viable and productive 0 2 4 18 64
Res 6b: creating resilient solutions to ensure longevity 5 4 12 15 63

Res 6c: creating scalable solutions 0 0 2 3 13

Res 6d: creating solutions that are adaptable to change over time 0 4 1 5 21

T
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e

Guiding Pr inciple 

(Focussed Code) 
Exemplar Considerations (Initia l  Code)

Sources Citing

R
es

p
o

n
si

ve
n
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Res 1: Responding to 

grand societal challenges 

and megatrends as they 

emerge or are 

anticipated

Res 2: Conforming to the 

appropriate rules, 

regulations and 

legislation 

Res 3: Adapting and 

improving existing 

solutions or prototyped 

concepts and creating 

contingency wherever 

negative impacts have 

been identified or 

anticipated 

Res 4: Understanding and 

responding to emerging 

perspectives, views, 

norms and values in order 

to provide authentic 

solutions and to satisfy 

stakeholder needs and 

insights

Res 5: Responding to 

design tensions and pain 

points and understanding 

the need for negotiation

Res 6: Creating solutions 

that are productive, 

viable and resilient 
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Appendix 12: Written Canvas Development Activity  

Responsible Design-Led Innovation Canvas – Undergraduate 

 

This research activity seeks to provide indicative examples of the implementation 

of a Framework of Responsible Design-Led Innovation. The framework has been 

produced as the output of a PhD research study undertaken by myself as a PhD 

researcher at Northumbria University. This document has been created in order to 

further explore a responsible design-led innovation framework which was created 

as an output of my study. From this, a responsible design-led innovation canvas 

was created. The document aims to provide examples of its usage whilst also 

gathering data to understand the best configuration of the canvas from different 

audience perspectives. During this exercise you will be asked to fill in the canvas 

below by reflecting on a recent project you have undertaken within your 

undergraduate programme. The activity should take no more than an hour to 

complete.  

 

If you would be willing to participate, please fill in the form below to provide 

consent. Please note these details will remain anonymous. If you have any 

questions, please contact the researcher Ashleigh Bentham at: 

a.bentham@northumbria.ac.uk 

 

If you are happy to help, please return this completed document to: 

a.bentham@northumbria.ac.uk 

 

Name: __________________________________  

 

Signature:________________________________________________________ 

(A reply sent with documents attached will also be considered as permission

mailto:a.bentham@northumbria.ac.uk
mailto:a.bentham@northumbria.ac.uk
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Feedback of the Canvas:  

1. What were your first impressions of the canvas?  
2. How would using the canvas have influenced the project?  
3. What did you like about the canvas?  
4. How do you feel you would benefit from using the canvas?  
5. What did you dislike about the canvas?  
6. Did you find any limitations in using the canvas?  
7. Were any aspects of the canvas unnecessary?  
8. Were any aspects of the canvas unclear? 
9. If you were to use the canvas within your projects and could adapt it to 

better suit your needs, what would you change?  
10. Any other comments:  
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Appendix 13: Final Version of Interview Questions  

Part 1: PhD Study Summary & Consent (5 Minutes) 

 

Briefly introduce the study… 

 

1. Are you happy to continue? 

2. Are you happy for me to make recordings and notes? 

 

Part 2 Canvas Introduction & Project Reflection (15-25 minutes) 

 

Canvas Introduction:  

 

1. Take a few minutes to read the canvas and become familiar with it. 

2. What are your first impressions?  

Project Reflection:  

 

1. Reflect on a recent UG, PG, Workplace project. Provide a short explanation 

of the brief, any projects goals, clients and your target audience 

2. Using the canvas as a tool to guide you, please use each box to reflect on 

the things you considered or the things you would consider if you were to 

repeat your project 

 

Part 3: Feedback & Collaboration (15-25 minutes)  

 

1. How would using the canvas have influenced the project?  

2. What did you like about the canvas?  

3. How do you feel you would benefit from using the canvas in projects?  

4. What did you dislike about the canvas?  

5. Did you find any limitations in using the canvas?  

6. Were any aspects of the canvas unnecessary or irrelevant?  

7. Were any aspects of the canvas unclear? 

8. If you were to use the canvas within your projects and could adapt them to 

better suit your needs, what would you change? 

9. Any other comments:  

 

Part 4: Canvas Prompt Sheets (5 minutes) 

 

1. What are your thoughts on providing additional supporting information for 

each of the boxes?
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Appendix 14: WEP1’s Completed RDI Canvases  
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Appendix 15: WEP2’s Completed RDI Canvases 

 


