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INTRODUCTION 

The Genome Editing Public Engagement Synergy (GEPES) programme aimed to bring together those 
with experience of engaging the public in genome editing (GE) and related fields, to synthesise 
learning, create tools to be shared, and to encourage high quality public engagement. 
 
As well as this draft learning framework, the project developed the following outputs: 

• A comprehensive map highlighting existing public engagement activity 
• A draft framework for the evaluation of public engagement with genome editing 
• Two training modules: 

o Engaging with controversial areas of science 
o Analogy training  

• A guide to using analogies and metaphors 
• Case studies highlighting public engagement in practice 
• A resource guide, drawing together key resources related to public engagement with 

genome editing 
 

GEPES began by providing an opportunity for people to share resources, activities and skills. A 
review of the submitted materials identified a number of gaps and challenges in the public 
engagement landscape. It was identified that there was a need to: 
 

1. Develop an understanding of how and why publics might engage with GE  
2. Critically appraise the motivations and purposes of engaging public audiences with GE  
3. Map the pathways that publics might take towards developing their knowledge of, or 

become involved in, this area of science. 
 
Context 
 
A number of influential scientific bodies such as the US National Academies of Science, and the UK’s 
Nuffield Council on Bioethics have published reports that continue to call for public engagement 
with genome editing and leading scientists, policy makers, media and broadcasters are keen to see 
public dialogue on the possible effects of genome editing technologies in order to reach a broad 
societal consensus on what next1.  
 

                                                      
1 See for example: Commercial genomics inquiry (2019) 
(https://www.parliament.uk/business/committees/committees-a-z/commons-select/science-and-technology- 
committee/news-parliament-2017/commercial-genomics-inquiry-launch-17-19/), Royal Society (2018) 
https://royalsociety.org/~/media/policy/projects/gene-tech/genetic-technologies-public-dialogue-hvm-full- 
report.pdf 

https://www.publicengagement.ac.uk/
https://www.publicengagement.ac.uk/nccpe-projects-services/nccpe-projects/completed-projects/genome-editing-public-engagement-synergy
https://www.publicengagement.ac.uk/nccpe-projects-services/nccpe-projects/completed-projects/genome-editing-public-engagement-synergy
https://www.publicengagement.ac.uk/nccpe-projects-services/nccpe-projects/completed-projects/genome-editing-public-engagement-synergy
https://www.publicengagement.ac.uk/nccpe-projects-services/nccpe-projects/completed-projects/genome-editing-public-engagement-synergy
https://www.publicengagement.ac.uk/nccpe-projects-services/nccpe-projects/completed-projects/genome-editing-public-engagement-synergy
https://www.publicengagement.ac.uk/nccpe-projects-services/nccpe-projects/completed-projects/genome-editing-public-engagement-synergy
https://www.parliament.uk/business/committees/committees-a-z/commons-select/science-and-technology-committee/news-parliament-2017/commercial-genomics-inquiry-launch-17-19/
https://www.parliament.uk/business/committees/committees-a-z/commons-select/science-and-technology-committee/news-parliament-2017/commercial-genomics-inquiry-launch-17-19/
https://royalsociety.org/%7E/media/policy/projects/gene-tech/genetic-technologies-public-dialogue-hvm-full-report.pdf
https://royalsociety.org/%7E/media/policy/projects/gene-tech/genetic-technologies-public-dialogue-hvm-full-report.pdf
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There are however, huge differences in both publics and researcher motivations and interests in 
engaging with genome editing, and the GEPES community deemed it important to explore these 
and understand how to take these into account when planning engagement activities. For example, 
frontline health professionals might provide information and advice, whereas scientists may focus 
on the technical aspects of what can be done with the science. Patients may have a sophisticated 
understanding of genome editing, and want to know the details of what is possible today; whereas 
people at a science festival may not have a specific interest in genome editing, but be curious to 
learn more about it.  
 
Very early on in the GEPES programme people expressed a desire to move beyond broad 
recommendations (e.g. it’s vital to engage the public with this emergent area of science) to more 
nuanced policy insights (e.g. specific to different professional groups and audiences). In addition, 
participants in the GEPES programme were interested to explore how much the public need to know 
in order to engage meaningfully with genome editing. Is it the case that an understanding of 
genomics is essential, or can people engage effectively without this in-depth scientific 
understanding? Is it right to expect publics to develop understandings of genomics in order to 
engage? As we move away from paradigms of doctors as experts and patients as non-experts, where 
the patient is now increasingly recognised the expert in their own condition, how do we recognise 
publics’ expertise within engagement? How do we encourage mutual and reciprocal engagement 
and learning about genome editing? 
 
There was also a sense that a more coordinated approach could be useful, and that the need is 
becoming increasingly urgent. Coordination and collaboration in achieving engagement is often 
stifled by a fragmented landscape in which key players remain in disciplinary and organisational 
silos. In what has been described as an ‘all too common pattern’2 scientific experts tend to focus on 
the technical problems of what is possible with the technology, when and how it happens; and those 
working on the intersection between science and society are more focused on ethical concerns in 
relation to societal norms, regulatory frameworks and the intersection between science and culture. 
Therefore, many working in this space have called for a new infrastructure, bringing together people 
across professional silos, to share learning and bring about the global dialogue that is needed. This 
network would bring together social scientists, ethicists, religious thinkers, legal scholars, scientists 
and representatives of national and international ethics bodies.  
 
In response to these calls, and informed by the input of colleagues working in the UK, we sought to 
investigate how to develop a framework which could describe the activity and purposes for 
engagement in use by the different professional communities (e.g. health professionals, educators, 
commerce); and map these across the learning journeys of particular individuals within different 
learning interventions (e.g. a visit to a science centre, patient involvement in research). Developing 
a complete framework is clearly a significant piece of work, outside the scope of the GEPES 
programme. Therefore, we focussed exploring the feasibility of such an approach, and developed 
                                                      
2 https://www.nature.com/articles/d41586-018-03270-w 
 

https://www.publicengagement.ac.uk/
https://www.nature.com/articles/d41586-018-03270-w
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and consulted on describing what a learning framework could consist off and the purposes it might 
serve.  
 
The approach to developing a draft framework included: 
• A literature review, exploring what was already known about audiences for public engagement 

with genome editing, audience segmentations etc. 
• Interviews with key people involved in public engagement with genome editing  
• Piloting the draft framework with participants in the GEPES workshop on July 2018 
 
You can read more about our literature search and evidence gathering in the Appendix. 
 

THE DRAFT FRAMEWORK 

STEP 1: THINKING ABOUT AUDIENCES AND ENGAGERS  

The consultations that took place to inform the development of the framework highlighted the 
importance of understanding the potential audiences for engagement, and their motivations and 
expertise.  It also revealed that whilst our thinking about audiences is fairly well developed, 
consideration of the motivations of the engager (and how this influences choices made around the 
engagement) is in some quarters less well developed.  To reflect this, we sought to develop two 
lenses to help people who are planning learning journeys in this area: 
 
Lens 1: Audience offers a number of questions to stimulate thinking about the characteristics of the 
‘learner’ or audience: the people/citizens being engaged about GE 
 
Lens 2: Engager offers a number of questions to stimulate thinking about the characteristics of the 
engager: the person who is doing the engagement, supporting informal learning of GE. 
 
To prepare these lenses we conducted an extensive review of the existing literature and evidence 
base focused on informal learning in science. This allowed us to identify critical factors that need to 
be borne in mind when planning a learning intervention.  
 
Critical factors to bear in mind when thinking about a potential ‘audience’ for an engagement 
activity include: 
• Motivation: what might motivate someone to learn about GE (intellectual curiosity, health 

concerns etc.?) 
• Learning outlook: what kind of learner are they? 
• Characteristics: how might their age, ethnicity, religious outlook etc. affect their engagement? 
• Assets: what are they bringing to the engagement, in terms of their expertise and experience?  
  

https://www.publicengagement.ac.uk/
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Critical factors for understanding how an ‘engager’ might approach an intervention include:  
• Motivation: this might be educational, or to address an issue of social justice etc. 
• Context: where they work (e.g. in a hospital or a university, or in an science centre), will affect 

their approach 
• Desired outcome: what specific changes are they hoping to realise? 
• Characteristics: how might their age, ethnicity, religious outlook etc. affect their engagement? 
 
We framed the lenses as ‘typologies’ which people might use to inform their understanding of 
audiences and engagers, and of the contexts for engagement and informal learning. Typologies are 
ways of formalising the similarities and differences of groups into distinct sections. Similar 
techniques are often used by market research companies to identify groups they would like to target 
by developing products and communications that anticipate their needs. Typologies are not static 
in nature, instead they are ‘variables without precise borders, which can be applied to a transitional 
situation, within a specific context to aid inquiry by establishing a limited relationship’ (Baier-
Matthews, 2009).3 Therefore typologies can be useful in helping communicators and people being 
engaged to think about themselves and each other; however, these groupings should still retain 
fluidity. This approach is particularly relevant to GE, as a topic with a propensity for change and 
controversy. The point about typologies is that they enable a more detailed appreciation of the 
multiple contexts of informal learning related to GE. Appreciation of multiple contexts (exemplified 
below) will inform the learning approaches to be taken and the concepts that might be useful to 
focus on. 
 
The two lenses are represented in the diagrams below. 
 

                                                      
3 Baier-Matthews, J., 2009. ‘Typology of Audiences’ In Arlt, H and Daviau, DG. (ed.), Literature and The Fine Arts. 
Oxford: EOLSS Publishers Co Ltd, p127-131. 
 

https://www.publicengagement.ac.uk/
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Lens 1: Audiences 
What would be useful to know about the people you are engaging with? What do you know about 
them already? What do you assume? What would you like to know about them? 

AUDIENCE 
TYPOLOGY

Motivations eg:
• Personal
• Social
• Intellectual
• Emotional
• Spiritual/religious
• Political
• Health
• Financial

Characteristics eg:
• Values
(extrinsic/intrinsic)
• Religion
• Socioeconomic
• Ethnicity
• Age …

Assets eg:
• Cultural
• Creative
• Context
• Place
• Skills
• Expertise by 

experience

Learning outlook eg:
• Active seekers
• Passive finders
• Socially minded
• Intellectual sceptic
• Research optimists
• Confident explorers
• Apathetic
• Never-changers

Considerations eg:
• Historical 

context
• Degree of trust 

in science

 
What tools might help address these questions? 

• The GEPES project has developed a draft framework for the evaluation of public 
engagement with genome editing  

• The Indices of multiple deprivation provides information based on locality of audience 
• Arts Council and NGCV have developed audience segmentation tools based on cultural 

profile 
• Other relevant audience segmentation tools: The Audience Agency, Mosaic, YouGov profile 
• NCCPE’s Target your audience guide 

 

https://www.publicengagement.ac.uk/
https://www.publicengagement.ac.uk/nccpe-projects-services/nccpe-projects/completed-projects/genome-editing-public-engagement-synergy
https://www.publicengagement.ac.uk/nccpe-projects-services/nccpe-projects/completed-projects/genome-editing-public-engagement-synergy
http://dclgapps.communities.gov.uk/imd/idmap.html
http://dclgapps.communities.gov.uk/imd/idmap.html
https://www.artscouncil.org.uk/participating-and-attending/culture-based-segmentation
http://ngcv.tv/work/public-engagement/audience%20development
https://www.theaudienceagency.org/
https://www.experian.co.uk/marketing-services/products/mosaic-uk.html
https://yougov.co.uk/find-solutions/profiles/
https://yougov.co.uk/find-solutions/profiles/
http://www.publicengagement.ac.uk/do-engagement/understanding-audiences/target-your-audience
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Step 2: Engager typology 
What is an engager’s capacity to support informal learning? What might help us to critically examine 
our purposes and processes for supporting learning about GE? What is useful to know about an 
engager? How might knowing more about an engager help support informal learning with an audience? 
 

ENGAGER 
TYPOLOGY

Motivations eg:
• Career progression
• Personal exposure
• Curiosity
• Understanding 

public concerns
• Mythbusting
• Education
• Social justice

Desired outcome eg:
• Attitudinal change
• Informing citizens
• Research 

involvement
• Collaboration
• Dialogue
• Inspiring future 

scientists
• Building trust
• Informing 

health/research 
choices

Context eg:
• University
• NHS
• Science Centre
• Government
• Think tank
• Advocacy
• Industry
• Community leader

Characteristics eg:
• Values
(extrinsic/intrinsic)
• Experience
• Age
• Gender…

 
What tools might help to address these questions? 

• Reflection on the degree of trust associated with engagers and their institutional contexts (e.g. 
Wellcome Monitor) 

• Engagers being clear about their purpose for supporting learning, with themselves and their 
audiences 

• NCCPE resources & tools (e.g. How to choose your method, EDGE tool) 
• Wellcome Trust: planning your public engagement 
• GEPES resource guide, and training courses 
• Learning frameworks (e.g. LEAP) 
• Frameworks Institute STEM learning 
• Common Cause Communications Toolkit 

 

https://www.publicengagement.ac.uk/
http://www.publicengagement.ac.uk/
https://wellcome.ac.uk/funding/guidance/planning-your-public-engagement
http://leaplearningframework.org/
https://frameworksinstitute.org/stem-learning.html
https://frameworksinstitute.org/stem-learning.html
https://valuesandframes.org/downloads
https://valuesandframes.org/downloads
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STEP 2: LEARNING TOPICS AND TOOLS 

The lenses form one important entry point for planning a learning journey. We were also interested 
in codifying the learning topics that are typically covered at the various touchpoints for engagement 
with genome editing. We wanted to highlight key concepts that might be important to focus on, and 
then link these to potential formats for informal learning, that could be combined to co-create 
learning journeys. The relationship between the audience typologies and the learning topics is 
represented in the diagram below. 

 
Figure 1: De-constructing genome editing learning journeys 

 
The initial list of learning topics and concepts (listed in the table below) has been scoped in draft 
form and was informed through our research. Further work is needed to develop the genome 
editing learning journeys that emerge. 
 

 

Learning topics: a draft content ‘menu’  
Based on the experiences of those who support informal learning with GE, commonly covered 
concepts include: 
• The nuts and bolts of GE – how does it 

work? Metaphors and analogies 
• Potential applications of GE in humans 
• Potential applications of GE in plants 
• Potential applications of GE in animals 
• What is and isn’t currently 

possible/allowable in terms GE 
• GE and medical treatments 
• GE and global health challenges 
• ‘Designer babies’ and GE 

• Differences between somatic & germline 
GE 

• GE in the media: scientific ‘truth’, hype 
& fake news; sources of information 

• How ‘natural’ is GE? 
• GE and research: how is GE used in 

research? Current avenues in GE 
research? How can citizens shape future 
research? 

 

 

https://www.publicengagement.ac.uk/
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APPLYING THE LEARNING FRAMEWORK  

In the following section we bring the framework to life with some examples. In each case, the 
examples are hypothetical but informed by discussions, interviews and workshops held during the 
development of this framework. 
 
Case study 1: An industry research scientist wishes to support informal 
learning with GE in a local school. 
Step 1 prompts the engager to make contact with the school science teacher to discuss the needs 
and profile of the group, prior to the engagement taking place. Through this, they ascertain that 
the group: 
• Are post-16, studying science, with good basic knowledge of genomics (as ascertained by 

asking some of the questions from the GEPES survey) 
• Come from a largely Afro-Caribbean community within an urban environment; in previous 

conversations, some students have said that they think GE is ‘unnatural’; many of the group 
are aware of historical abuses related to science with minority groups (e.g. Tuskegee) and bring 
with them strong and positive cultural social identities that are not always represented in 
science.  

• Represent a range of learning outlooks, from the active, enthusiastic learner to the passive 
observer 

Step 2 prompts the engager to understand their own profile as: 
• A laboratory scientist in a major pharmaceutical company; looking at the resources available 

through GEPES, the engager discovers that industry scientists are less trusted than university 
scientists 

• Someone who is passionate about their work, and wants to inspire others to study genomics 
• Someone who wants to progress in their career and understands that public engagement can 

support career progression in their organisation 
• Someone with limited experience of public engagement 

Through reflection on the above the framework prompts the engager to: 
• Work more closely with the teacher to deliver a classroom-based activity, 
• Ensure the session is interactive and participatory – to support engagement with the passive 

learners. The engager may refer to the GEPES resource guide here 
• Listen and answer broader questions related to the engager’s context. For example, the role 

and perception of the pharmaceutical industry; the lack of ethnic representation in scientific 
careers which might lead them to familiarise themselves with relevant research and initiatives 
such as Diversity in STEM initiatives, as well as content about GE. The aim being to initiate a 
dialogue towards increased trust and to inform the engager’s future practice of supporting 
informal learning. 

• Stimulate learning that is linked to the curriculum (to support the education needs of the 

https://www.publicengagement.ac.uk/
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students and teacher) 
• Focus on: 

o The nuts and bolts of GE – how does it work? Metaphors and analogies 
o How ‘natural’ is GE? 
o Potential applications of GE in humans 
o Ethical considerations in GE 
o GE and global health challenges 
o GE and power/social justice 

 
Case study 2: A health professional, specialising in genetics, and the 
parent of a child with a genetic condition.  
Step 1 prompts the engager to ascertain that the parent: 
• Has a strong educational background (University degree) and understanding of genetics and 

genomics, but still emerging understanding of GE’s possibilities having read up about things 
because of their child’s condition. 

• Is emotionally vulnerable, having experienced previous pregnancy losses, and who has 
concerns over her child’s long-term health 

• Takes comfort from a strong faith and is socially conscious; may have objections to certain 
medical procedures and treatments 

• Has read up online about treatment options for their child’s genetic condition 
• Is more interested in what is directly applicable to their situation, rather than the ‘nuts and 

bolts’ of GE 

Step 2 prompts the engager to understand their profile as someone who: 
• Respects the lived experience of the parent and patient in front of them 
• Is passionate about their work 
• Is trusted by the parent, and has empathy with them 
• Wishes to start a dialogue about treatment options for the child 
• May wish to recruit the child to participate in a research study, and/or potentially work with 

the parent as someone who is actively involved in research (e.g. through a research advisory 
group that meets in the hospital.)4 

• With considerable experience of engaging with genomics 
 
Following reflection on the above, the framework prompts the engager to develop an approach 
based on: 
• Listening and discussion-based methods that emphasises mutual respect and understanding 
• Focus on a learning journey that could include: 
                                                      
4 Gabrielle Natalie Samuel and Bobbie Farsides ‘Genomics England’s implementation of its public engagement 
strategy: Blurred boundaries between engagement for the United Kingdom’s 100,000 Genomes project and the need 
for public support’ https://journals.sagepub.com/doi/full/10.1177/0963662517747200   

https://www.publicengagement.ac.uk/
https://journals.sagepub.com/doi/full/10.1177/0963662517747200
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o What is and isn’t currently possible and/or allowable in terms GE, generally, and from the 
point of view of the parent 

o GE and medical treatments 
o Ethical considerations in GE 
o ‘Designer babies’ and GE 
o Risks/benefits of GE 
o How accurate is GE? 
o Off target effects of GE, quality control 
o Differences between somatic & germline GE 
o GE and research 

 
Case study 3: Journalists wishing to engage diverse groups with the 
topic of GE; in this case a group of young creatives, at risk of 
disadvantage and not in education employment or training. 
Step 1 prompts the engager to work with the youth worker, prior to the engagement taking place 
to ascertain that the group: 
• Are aged 18-30 and represent a variety of ethnicities, backgrounds and health experiences 
• Has limited existing knowledge of genomics/GE 
• Are really interested in the science of genetics but are ‘turned off’ by traditional learning 

environments 
• Are socially conscious, but distrustful of institutions, generally 
• Bring with them creative talents and assets 

Step 2 prompts the engager to understand their profile as: 
• Someone who values creativity and creative talent 
• Someone who understands the purpose of informal learning as exploration of the topic of GE 

and aims to collaborate with the young adults to inform media debates about GE 
• A journalist for a mainstream media organisation, who potentially represents an institution 

that might not be trusted by the young adults 
• Someone whose GE knowledge is not as in depth as a scientist’s knowledge of GE 

The framework prompts the engager to: 
• Revise their approach to work closely with youth worker/facilitators with experience of 

working with young people seeking employment 
• Work with a facilitator/scientist with more in-depth knowledge of GE 
• Place importance on creative, interactive and participatory methods that are different to 

traditional learning settings 
• Be guided by the young people/youth worker as to ‘what works’ with this group  
• And focus informal learning journeys on: 
o Potential applications of GE in humans, plants, and animals 
o GE in the media – ‘scientific truth’, hype and fake news; sources of information about GE 

https://www.publicengagement.ac.uk/
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o What is and isn’t currently possible/allowable in terms GE 
o ‘Designer babies’ and GE 
o Ethical considerations and debates related to GE 
o Current legislation and governance related to GE 
o GE and power/social justice 

 

  

https://www.publicengagement.ac.uk/
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Case study 4: Public engagement professionals from a local research 
institution engaging a community group of knitters and makers at a 
local science festival. 
Step 1 prompts the engager to ascertain that the group: 
• Represent a group of mixed ages, but mostly above 30 years old and female 
• Are heavily invested in their community, many are community leaders/activists 
• Are brought together through a creative love of knitting, including patterns and instructions 
• Have limited existing knowledge of genomics/GE but have lived for many years 

as neighbours of the research institution and its staff and are curious to find 
out more 

Step 2 prompts the engager to understand their profile as: 
• Someone who represents an institution that might be quite trusted, as an existing part of the 

community landscape, and because it is funded through public and charity money 
• A potential neighbour 
• Someone whose engagement purpose is to support citizens to make informed health choices 
• Someone who is supportive of the active involvement of community members in the work of 

the research facility 

The framework prompts the engager to: 
• Work with knitting as a medium for informal learning, e.g. drawing on patterns, instructions, 

what happens when you drop a stitch etc. 
• Devise an activity that is hands-on, building on the competencies of the maker group 
• Hold the event as one of the knitting gatherings and bring this approach into the local science 

festival too. 
• And focus informal learning journeys on: 

o Types of genomic variation including GE – with an affinity for patterns in knitting, the group 
will be able to draw analogies with patterns on inheritance and variations 

o Potential applications of GE, risks and benefits 
o What is and isn’t currently possible/allowable in terms GE 
o Ethical considerations in GE 
o Current legislation and governance related to GE 
o GE and research: how is GE used in research? How can citizens and patients have a say in 

GE and research? 
 

FUTURE DEVELOPMENTS  

We produced this outline to begin to help clarify the purposes for engaging the public with genome 
editing, alongside the different motivations of the engagers. This was developed as a first step for 
considering the many different touchpoints for learning about genome editing. We wanted to 
acknowledge the complexity of the area: with so many different ‘publics’ with different motivations 

https://www.publicengagement.ac.uk/
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for engagement in the topic; and so many different professional communities potentially involved 
in developing and delivering engagement. We were very aware of how baffling or confusing this 
could be from the perspective of any individual, who might experience multiple interventions and 
‘touchpoints’. 
 
In this document we have started to map those different communities and develop a more stratified 
lens through which to view public engagement with genome editing. There are however, a number 
of key developments to this version of the framework that we would like to see: 
• To further explore the audience and engager lenses with pen portraits  of particular 

individuals. For example: 
o Audiences: a 16 year old who attends a science festival, an activist who is opposed 

to genome editing, a parent affected by a rare disease. 
o Engagers: a broadcaster/science writer, an academic, a youth worker, a healthcare 

professional. 
• To develop descriptors for the two lenses, for example highlighting what is meant by the 

different descriptions e.g. ‘never-changer’. 
• To strengthen the links between the framework and audience research; for example, 

what are the characteristics of a ‘confident explorer’, where can we reach them and 
how might we find out more about them? 

• To develop case studies, tools and resources that support conversations about 
genome editing. 

 
It was anticipated that a framework such as this could help: 
• Capture the different insights of how publics engage with genome editing that have been 

developed by different professional communities (e.g. education; public dialogue; patient 
involvement; marketing and visitor experience; the sociology of science) 

• Identify the ‘touchpoints’ where people typically engage with genome editing 
• Consider the motivations/stimuli that might take people to these touchpoints, and the 

knowledge they might gain or contribute. 
• Explore the routes people take to gain understanding/ knowledge and what we know about 

what works to support this 
 
We welcome feedback on the work to date to help inform how we might take it forward. 
  

https://www.publicengagement.ac.uk/
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ANNEX: LITERATURE SEARCH AND EVIDENCE GATHERING  

BACKGROUND 

The approach to developing a draft framework included: 
• A literature review, exploring what was already known about audiences for public engagement 

with genome editing, audience segmentations etc. 
• Interviews with key people involved in public engagement with genome editing  
• Piloting the draft framework with participants in the GEPES workshop on July 2018 
 
A key focus was to better understand how people may come to learn about genome editing in the 
first instance. To structure the review we divided our literature search into two large areas. What 
can be learned through the formal education system, and what can be learned everywhere else? 
We know that this distinction is somewhat arbitrary, but earlier reviews have identified that a 
significant amount (around 34%) of public engagement investment is targeted on work with schools 
and young people.  
 
The Formal Curriculum 
One of the key ways we assume that people could be introduced to understanding of genome 
editing is through the formal curriculum. Genome editing is not however, part of the National 
Curriculum in English schools. The teaching of genomics (in addition to traditional Mendelian 
genetics) has been included in GCSE and A Level specifications from the Department for Education 
since 2014, following research and concerted action from scientists, policy-makers and 
educationalists, including as part of the Wellcome Trust funded Genomics for Schools initiative, 
and in particular its Manifesto for Change. 
 

Other education initiatives set out to identify what might be desired genomics learning for the 21st 
Century Citizen (e.g. Boerwinkel 2017)5, including: 
 
Knowledge components: 
• All organisms have genetic information in their DNA molecules 
• Part of the organism’s DNA molecules contains genes. Genes are instructions for the cell to make 

proteins. These instructions are present in a genetic code that is almost universal in all life. 
• Proteins have a central role in the structure and function of all living organisms and form the 

main mechanisms that connect genes and traits 
                                                      
5 Dirk Jan Boerwinkel, Anat Yarden, Arend Jan Waarlo. Reaching a Consensus on the Definition of Genetic Literacy that 
Is Required from a Twenty-First-Century Citizen. Science & Education December 2017, Volume 26, Issue 10, pp 1087–
1114 
 

https://www.publicengagement.ac.uk/
http://publicengagement.ac.uk/sites/default/files/publication/national_forum_mapping_funding.pdf
http://www.genomicsforschools.org/
http://www.genomicsforschools.org/resource/nsgp-manifesto/
http://www.genomicsforschools.org/resource/nsgp-manifesto/
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• Most cells of an organism have genetic information for all structures and functions, but different 
genes are switched on and off in different cells 

• During reproduction, organisms transfer their genetic information to the next generation 
through their reproductive cells. Each parent contributes a set of genes, leading to a double set 
in the offspring 

• In simple gene–trait relationships, there are patterns of correlation between genes and traits, 
and there are certain probabilities with which these patterns occur 

• Changes that occur in the genetic information can cause changes in how organisms look and 
function. Only changes in cells that become gametes are hereditary 

• Individuals of the same species have mostly the same genetic information. Only a small portion 
of the genetic information accounts for the variation between individuals 

• Multiple genes and multiple environmental factors interact in the development of most traits 

Sociocultural components 
• Genetic technologies used in societal contexts 
• Practices in which genetic technology is applied 
• Personal and societal implications 

Epistemic components 
• Certainty and uncertainty of genetic information 
• History of development of genetic knowledge 
• (Mis)representation of genetic knowledge in the media 
• Identifying and weighing arguments in decision making  

 
The Informal ‘Curriculum’ 
Although genome editing has not been traditionally ‘taught’, over the last decade, many different 
initiatives have sought to promote informal learning of GE6, as well as understand and assess 
engagement and informal learning related to GE. As part of the GEPES programme an evaluation  
framework was developed which sought to identify the key knowledge components that are 
important for people to engage with genome editing. The focus of the framework was on ‘general’ 
public audiences, but many of the key knowledge components mirror those developed for the 
formal curriculum. You can find out more here. 
 
Informal learning about GE draws on a more general sector of public engagement and informal 
learning with science and medical research. Broadly, thinking in this sector places an emphasis on 
• Two-way approaches to learning, understanding the contexts and motivations of people being 

engaged and those seeking to engage, towards mutual benefit; 
• A focus on ‘people-centred’ (as opposed to science-centred) approaches that place knowing 

                                                      
6 See for example: https://www.yourgenome.org, https://www.genomicseducation.hee.nhs.uk 

 

https://www.publicengagement.ac.uk/
https://www.publicengagement.ac.uk/nccpe-projects-services/nccpe-projects/completed-projects/genome-editing-public-engagement-synergy
https://www.yourgenome.org/
https://www.yourgenome.org/
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and understanding the audiences for learning and engagement at the forefront of engagement 
practice. 

• A renewed interest in measuring outcomes (i.e. social impact, changes to behaviour and 
understanding etc.) rather than outputs. 

Some of the reports and research drawn on from this sector include: 
• Public attitudes to life sciences in six European countries (ORION)  
Part of a Horizon 2020 work programme, a survey of the general public in the UK, Germany, Czech 
Republic, Italy, Spain and Sweden.  
• Public attitudes to Science (Ipsos MORI) 
Conducted in partnership with the British Science Association, on behalf of the Department for 
Business, Innovation and Skills and the Economic and Social Research Council (ESRC), the PAS looks 
at attitudes to science, scientists and science policy among the UK public 
• Wellcome Trust Monitor: Wave 3 
Knowledge, interest and engagement with science and medical research 
• The Common Cause UK Values Survey 
A survey asking a thousand people in Britain what they value in life 
• Audience Map & British Science Week Community Grant Evaluation Scheme (British Science 

Association) 
A model for thinking about audiences for science engagement and how they can be supported to 
evolve their engagement. 
• Ready to Engage/The Unusual Suspects 
Carried out by Newcastle and Gateshead Cultural Venues for NESTA, a report of research into 
audience development, to better understand audiences. 
• Science Capital 
A concept and research that can help us understand why some young people some young people 
participate in post-16 science and others do not 

 
This draft framework also draws from reports and research relating to STEM education, teaching 
and learning including:  

• Mapping the Gaps between Expert and Public Understandings of Bridging STEM Learning 
Environment (The Frameworks Institute) 

• LEAP Learning Framework 
• Education scholars e.g. Michael Reiss; Kevin Crowley 

Findings and implications of these reports relevant to this framework are summarised and referenced 
in table 1 below.  
 
 
 
 

https://www.publicengagement.ac.uk/
https://www.ipsos.com/ipsos-mori/en-uk/public-attitudes-science-2014
https://wellcome.ac.uk/sites/default/files/monitor-wave3-full-wellcome-apr16.pdf
https://valuesandframes.org/resources/CCF_survey_perceptions_matter_summary.pdf
https://www.britishscienceassociation.org/Blogs/bsa-blog/audiencemap
https://mhminsight.com/files/ngcv-pe-research-report-v2-q5dR-100.pdf
https://www.kcl.ac.uk/ecs/research/Research-Centres/cppr/Research/currentpro/Enterprising-Science/01Science-Capital
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TABLE 1: REPORTS FOCUSED ON GENETIC TECHNOLOGIES AND/OR GE AND THEIR IMPLICATIONS FOR INFORMAL LEARNING APPROACHES  

Report & Author Audience focus Audience characteristics Suggested learning approaches 
‘Socialising the genome’ 
The Lancet, 2017. 
Genomics England: 
100,000 Genomes project 

General public, including: 
• People touched by genomics in some way i.e. 

Through personal or family health; 
• Specific interest groups, 

e.g. Sheep farmers; 
• ‘Naïve’ publics e.g. Members of a choir 

Include: 
• The “disillusioned man/woman in the 

street” 
• People as “interested but cautious” 
• People who see genomics as an ‘anti-

social concept’ 
• “Concerned sub-publics” – with 

particular concerns about GE related to 
their situation 

Avoid creating unequal power differentials 
between expert and other (including ‘deficit 
model’) approaches, when supporting learning 
about GE. 
Importance of everyday language e.g. 
glitch instead of mutation. 
‘Vernacular science’ may be sufficient 
and represent and intermediary stage in 
learning about GE. 
(Vernacular science is where people use 
metaphoric and shared representations of scientific 
facts, in accordance with local cultures and frames 
of reference that might be wrong in scientific 
terms, but are able to serve as legitimate belief 
systems in discourses with other lay people.7) 

Modern Genetics for 
Schools, 2012 Nowgen: A 
Centre for Genetics in 
Healthcare 

• GCSE & A Level students 
• Teachers 
• Educationalists 
• Education policy-makers 

• Future scientists 

• Future citizens 

‘Context -led’, in which teaching allows the 
curriculum to grow out of ‘stories’ which place 
genomics in context. 

‘Concept-led’, in which key genomic concepts are 
explored 

                                                      
7 Woolfgang Wagner. Vernacular science knowledge: its role in everyday life communication. First published January 1, 2007  
https://journals.sagepub.com/doi/10.1177/0963662506071785  
 

https://www.publicengagement.ac.uk/
https://journals.sagepub.com/doi/10.1177/0963662506071785


 

 
 

19  | © NCCPE 2019                    publicengagement.ac.uk  |  @NCCPE 

Basic Understanding of 
Genome Editing 
Genetic Alliance UK & 
Progress Educational 
Trust, 2017 

Patients & carers from rare disease & (in)fertility 
communities 
Healthcare professionals in the fertility sector. 

More likely than the average person to 
benefit from GE, therefore more engaged 
and more informed than average. 
 
Awareness that this group 
represents ‘vested interests’. 

Basic to complex: Ensure the audience understands 
what a genome is before attempting to educate on 
GE. 
Prioritise application of GE over mechanism of GE. 
Use metaphors as an accessible way to engage. 
Draw distinctions between: 
• Human/other uses 
• Current/future uses 
• Research/treatment 

GE analogies report, 2018 
Wellcome Genome 
Campus 

People attending a Science Festival e.g. research 
scientists, retired chemist, student, medic, software 
engineer. 

‘Curious learners’ surveyed to test use of 
analogies in explaining & understanding GE. 
Subjective understanding of DNA/genome 
much higher than GE. 

People surveyed rated the ‘cut and paste’ analogy 
of GE highest. 
The widely used ‘molecular scissors’ analogy scored 
4th highly. Understanding of GE raised after use and 
explanation of analogies. 

US attitudes on human 
genome editing, 2017 
AAAS 

Survey of 1600 people Questions assessed knowledge 
(as opposed to self-reported familiarity) 

Religious guidance of respondents captured, 
ranging from highly religious to those with 
low religious guidance. 
Despite opposite levels of support for 
human GE, both highly religious and highly 
knowledgeable respondents had the highest 
levels of support for public engagement 
with GE. 

Data suggest that the respondents placed 
substantially more emphasis and judgement on the 
distinction between therapy and enhancement 
applications of human GE, rather than 
somatic/germline distinctions. 
Greater command of GE facts positively associated 
with support for GE. 
The highly religiously guided had markedly lower 
levels of support for GE than those with lower 
religious guidance. Respondents were doubtful 
about the ability of the scientific community to 
provide oversight of GE by themselves 

  

https://www.publicengagement.ac.uk/
https://pet.ultimatedb.net/res/org10/Reports/genomeediting_report.pdf
https://pet.ultimatedb.net/res/org10/Reports/genomeediting_report.pdf
https://pet.ultimatedb.net/res/org10/Reports/genomeediting_report.pdf
https://pet.ultimatedb.net/res/org10/Reports/genomeediting_report.pdf
https://pet.ultimatedb.net/res/org10/Reports/genomeediting_report.pdf
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Genetic Technologies 
Public Dialogue, 2018 
Royal Society 

Dialogue workshops and survey with general public. 90% of those surveyed had no or limited 
interest in learning about GE. 
10% considered to have strongly held views 
about genetic technologies (eg. Those with 
a genetic condition; those with strong anti-
GMO views) 

Religious affiliations and age/life stage might be 
strongly associated with an individual’s overall 
response to engaging and learning about human GE. 
‘Socially minded’ participants display a high level of 
acceptance for genetic technologies to address 
global challenges 

Public attitudes to science 
survey ORION/Horizon 
2020 

General public Those with higher levels of education had 
greater awareness of GE; but interest in GE 
at all levels of education. 
Level of education not correlated to 
concerns about GE use. 

Suggestion that awareness of GE is connected to 
both higher acceptability but also higher awareness 
of potential threats (side-effects, misuse, ethical 
implications, insufficient regulation). 
 
The most accepted forms of GE relate to human 
health and collective health e.g. prevention of cure 
of diseases/organ transplantation. 

 
  

https://www.publicengagement.ac.uk/
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TABLE 2: WIDER LITERATURE REVIEW 

Concurrently we undertook a similar exercise but looking the wider literature on public engagement. Whilst the work was more general in that it did not 
include specific reference to public engagement with genome editing, it was influential in shaping our audience and engager typology described in the draft 
framework 

Report & Author Audience 
description 

Audience characteristics Suggested learning approaches 

IPSOS/MORI 
Public attitudes to science 
2011 

Concerned • Often a strong religious context; differing 
religious/cultural underpinnings. 

• Least convinced of the economic benefits of science 
• Often young people 
• Large proportion of ethnic minorities. (53%) 
• Worried about the speed of scientific development 

• Data suggests this group would like to hear more about the 
intentions of scientists  

• More scientific information could lead to anxiety 

 Disinterested • Older (50% retired) 
• Likely to be tabloid readers 
• From lower socioeconomic groups 
• Passive consumers of information 
• Feel less informed and/or confused about science, 

but are not negative about science 
• Not interested in consultation 

• Technical jargon felt to be exclusive; to be avoided 
• TV identified as a good way to engage 
• Open to understanding the impact of science on their lives 

more 
• ‘Demystification’ of science could be useful 

  

https://www.publicengagement.ac.uk/
https://www.ipsos.com/sites/default/files/migrations/en-uk/files/Assets/Docs/Polls/sri-pas-2011-main-report.pdf
https://www.ipsos.com/sites/default/files/migrations/en-uk/files/Assets/Docs/Polls/sri-pas-2011-main-report.pdf
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 Late Adopters • Interest in science came after school, now very interested 
• Often involved in consultations 
• Strong enviro/ethical concerns 
• Broad view of what constitutes science 
• ¼ have Higher Education qualification 
• 40% have a Humanities background 
• More likely to be young (16-34) women 
• More likely than average to have taken part in science-

related leisure activity in past 12 months 

• Desire to see more scientists talking about social and ethical 
implications of their work  

• Interested in application of science to hobbies and overlaps 
with creative and artistic practice  

• High internet and social media usage, social media 

 Confident engagers • Affluent, well-educated group 
• Few concerns about science 
• Concerned about the media reporting of science 
• Positive about the role of science in society 

• Want to know more about how the Government 
incorporates scientific advice into policy 

 Distrustful 
engagers 

• Affluent, well-educated group 
• Positive about science but distrustful about those that 

work in science, government and regulation 

• Want bigger role for the public in science 
• Find it easy to inform themselves 
• See scientists as introverted and inflexible 

 Disengaged sceptic • Less educated and less well informed that other groups 
• Find science overwhelming 
• Concerned about scientific developments 
• 50% read tabloid newspapers 
• More likely to be women than average. 
• Younger (16-34 year olds) 
• From lower social grades (C2DEs). 
• Highest proportion of people from ethnic minority 

backgrounds 

• Similar to disinterested 

https://www.publicengagement.ac.uk/


 

 
 

23  | © NCCPE 2019                    publicengagement.ac.uk  |  @NCCPE 

Wellcome Trust 
Wellcome Monitor:  
Wave 3 2016 

Generally • Significant social class disparities in engagement with 
science and medical research 

• Interest in medical research is more likely among women, 
older adults, those with higher educational qualifications, 
and those who know more about science. 
 

Individual factors (eg. Social class, experience of illness) no 
longer significant once other factors are controlled for. 
 
Factors of gender, social class, experience of serious illness or 
disability, or having a serious genetic condition in one’s family 
had no significant relationship on trust in science. 

Report suggests that efforts to increase public engagement with 
scientific research could build on the high esteem in which 
doctors and other medical practitioners, and university 
scientists, are held; in contrast to journalists. The findings 
suggest the public may be receptive to a greater presence from 
these professionals in the media.  
 
Cultural and informal experiences see pages 49-52 
 
Preferred channels: p 57-59 

 Active seekers   Use of internet is dominant (via search engines more than specific 
websites e.g. NHS) 

 Passive finders   Television dominant; websites, newspapers follow. Most likely to 
come across information on medical research projects, trials or 
experiments 

 Straight from the 
horse’s mouth 

 Majority are interested in hearing direct from scientists about 
their research, via passive means, such as television, radio, 
newspapers, and websites, rather than direct interaction 

 Medical research 
optimist 

Believe that medical research will lead to increased quality of life 
for people in the UK over next 20 years 

Interested in hearing directly from scientists. 

  

https://www.publicengagement.ac.uk/
https://wellcome.ac.uk/sites/default/files/monitor-wave3-full-wellcome-apr16.pdf
https://wellcome.ac.uk/sites/default/files/monitor-wave3-full-wellcome-apr16.pdf
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Enterprising Science 
Science Capital 2015 
 

Science capital is a concept to help understand why some young people participate in post-16 science and others do not. In particular, it helps shed light on 
why particular social groups remain underrepresented and why many young people do not see science careers as being ‘for me’. 
 
It identifies eight dimensions of science capital that together comprise what you know, how you think, who you know, and what you do: 
 
Scientific Literacy; Science-related attitudes, values and dispositions; Knowledge about the transferability of science; Science media consumption; 
Participation in out-of-school science learning contexts; Family science skills, knowledge and qualifications; Knowing people in science-related roles; Talking 
about science in everyday life. 

British Science Association 
Audience map 2018 

Not interested • Not interested and closed 
• Not thinking about science 
• Not interested in what scientists are doing 

 

 Interested • Interested and open 
• Open to science but do not actively seek it out 
• See science as a specialist, professional field 

• Don’t make a special effort to stay informed 
• Consume science content passively 

 Engaged  • Engaged and participative 
• Confident to discuss science issues and see science as part 

of their identity 
• Curious and would like to know more 

• Often attend science events 
• Keep up to date, and contribute socially 
• Scientific equivalent of people who have strong amateur 

interests in music & sport 
 Expert • Expert and involved  
British Science Association 
Evaluation of Community 
Grants 
2017 

Most attendees of 
Community Grant 
events, according 
to Audience Agency 
categories (see 
below): 
Trips & Treats 
(20%) 

• Suburban 
• Typically families/households with children living at home 
• Financially secure, comfortable lifestyle 
• Scientific knowledge acquired while at school 

• Drawn to participatory and educational activities 
• Reasons for attending: personal interest, wanting to 

learn something new, thinking it’s good for kids. 
Most BAME participants brought to event by someone else  

https://www.publicengagement.ac.uk/
https://www.kcl.ac.uk/ecs/research/research-centres/cppr/research/currentpro/enterprising-science/01science-capital
https://www.britishscienceassociation.org/blog/updating-our-science-engagement-map
https://www.britishscienceassociation.org/british-science-week-community-grants
https://www.britishscienceassociation.org/british-science-week-community-grants
https://www.britishscienceassociation.org/british-science-week-community-grants
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Arts Council England 
Culture based 
segmentation 
 

Categorises people on how they engage with culture in a locally applicable way; 10 profiles according to cultural habits, lifestyle, suggested 
engagement strategies and detailed statistics: 
Metroculturals: Prosperous, liberal urbanites interested in a very wide cultural spectrum 
Commuterland Culturebuffs: Affluent and professional consumers of culture 
Experience Seekers: Highly active, diverse, social and ambitious, engaging with a wide range of culture on a regular basis 
Dormitory Dependables: Living in suburban and small towns, interested in mainstream arts and heritage 
Trips and Treats: Decisions influenced by children’s needs, family and friends, interested mainstream arts and popular culture 
Home and Heritage: Living in rural areas and small towns, day-time activities, heritage and historical events main interest 
Up our street: Modest in habits and means; popular arts, entertainment and museums 
Facebook Families: Younger suburban and semi-urban, enjoy live music, eating out and pantomime 
Kaleidoscope Creativity: Large, urban mixed age group, underrepresented in cultural institutions; enjoy free local events, outdoor arts & festivals 
Heydays: Older people often in sheltered housing; low level of engagement, interested in crafts, painting, church group or community library 

Audience Agency/Experian 
Mosaic 
 

Segments the UK population into 15 groups and 66 types to help understand an individual's likely customer behaviour (paid-for content). 

Morris Hargreaves 
MacIntyre Levels of 
Engagement 
 

 
 

 
A progression of five sequential clusters of behaviour that describe audiences’ deepening and broadening relationships with culture. 

https://www.publicengagement.ac.uk/
https://www.artscouncil.org.uk/participating-and-attending/culture-based-segmentation
https://www.artscouncil.org.uk/participating-and-attending/culture-based-segmentation
https://www.theaudienceagency.org/insight/mosaic
https://mhminsight.com/articles/levels-of-engagement-brain-stop-2405
https://mhminsight.com/articles/levels-of-engagement-brain-stop-2405
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Frameworks Institute 
Telling the STEM chapter 
of the Education core 
story 

Reframing an approach to STEM learning environments: 
1. Learning STEM across multiple environments can advance and deepen children’s STEM learning. 
2. Different environments can contribute to children’s STEM learning. 
3. Technology can be used to facilitate STEM learning; its relationship to hands-on learning opportunities. 
How different environments and people can work as partners in children’s STEM learning 

Common Cause 
Foundation Where now 
for the environment 
movement? 

A framework based on values, within which to communicate, drawn on research in psychology. The framework identifies that values are of central 
importance in leading people to express concern about social and environmental issues. Organisations and individuals can strengthen compassionate 
values in society through their engagement by: 

• Promoting compassionate values through role models 
• Conveying a more accurate perception of others’ values 

Challenging assumptions about the values that most people believe to be important/relevant. 
 
This work was the bedrock on which the framework was developed, highlighting key factors that need to be borne in mind when engaging the public with 
genome editing.  

https://www.publicengagement.ac.uk/
https://frameworksinstitute.org/toolkits/STEM/
https://frameworksinstitute.org/toolkits/STEM/
https://frameworksinstitute.org/toolkits/STEM/
https://frameworksinstitute.org/toolkits/STEM/
https://frameworksinstitute.org/toolkits/STEM/
https://valuesandframes.org/resources/CCF_report_where_now_for_the_env_movement.pdf
https://valuesandframes.org/resources/CCF_report_where_now_for_the_env_movement.pdf
https://valuesandframes.org/resources/CCF_report_where_now_for_the_env_movement.pdf
https://valuesandframes.org/resources/CCF_report_where_now_for_the_env_movement.pdf
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