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INTRODUCTION  

 
The Genome Editing Public Engagement Synergy (GEPES) programme aimed to bring together those 
with experience of engaging (or supporting others to engage) the public in Genome Editing (GE) and 
related fields, to synthesise learning, create tools to be shared, and to encourage high quality public 
engagement. 
 
The project developed the following outputs: 
 

• A comprehensive map highlighting existing public engagement activity 

• Developing a learning framework for reflecting on audiences and learning journeys  

• Recommendations for the future of public engagement with genome editing 

• Resources for those wanting to engage including toolkits, guides and case studies 

• Training modules to support researchers and public engagement professionals seeking to 

engage the public with genome editing 

The GEPES initial review of the evidence identified a number of gaps and challenges in the public 
engagement landscape. One of these was a need to develop and deepen our understanding of the 
audiences that we engage with, and to measure the impact of engagement on their knowledge and 
attitudes to genome editing. It was thought that the provision of universal, tried and tested 
evaluation questions to be used across activities could potentially allow for a better understanding 
of the audiences engaged with, the impact of interventions, and potentially open up avenues for 
benchmarking across different activity types, audience groups etc.  
 
Gene Rowe and Richard Watermeyer were commissioned to develop a set of methodologically 
sound questions that can be used by researchers and public engagement professionals to 
understand audience’s prior knowledge and attitudes, including for example,  prior knowledge of 
genome editing/genomics; attitudes towards potential applications of technologies; attitudes 
towards potential research areas.  
 

METHODOLOGY  

The evaluation framework was developed in the following way: 
 

 Literature search: The first step was to review the literature – both scientific and grey – in 
order to identify survey questions that have been used in the past.  The survey found that 
there were very few knowledge items for genome editing per se, although various 
questionnaires and scales have been devised and used on related  areas of science, such as 
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genetics, gene therapy and genetic modification (of food and crops). The full range of 
literature surveyed is included in the references. 
 

 Consultation questionnaire: Having identified a wide variety of questions, the project 
sought to identify the most pertinent questions – (i.e. those that led to facts that were 
important for the public to know). The survey aimed to gain expert opinion on the relevance 
of the extant knowledge questions, and to elicit others more relevant to the issue of genome 
editing. Concerns were raised in this process about the extent to which genome editing or 
genomics literacy had any bearing on the engagement activity at all. For example, in 
healthcare as in many other fields we are moving away from traditional modes of 
understanding expertise where the doctor or profession is viewed as the expert, and the 
patient’s knowledge and lived experience isn’t valued. The reality is the patient may bring a 
limited knowledge of genetics, and the health professional works with this, but the patient 
really does not need a degree in genomics to manage a genetics consultation. The framework 
must therefore be clearly linked to the purpose of the activity and is best used in situations 
where the event aims are to raise levels of genomics or genome editing literacy.  
 
The survey tools and initial analysis of the result are included in the annex. 
 

 Consultation workshop: In addition to the questionnaire, a consultation workshop was held 
with approximately 25 experts, including those with expertise in genome editing and 
engaging the public with genome editing. Participants were asked to give key facts about 
genome editing that they thought should be known by people (the public/s) in order that 
they appreciate what genome editing is and does. This was then followed by a card sorting 
exercise where facts could be ranked, discarded or further refined.   
 

 Turning ‘key facts’ into survey questions. A second consultation survey was used to validate 
the ‘facts’ as true and accurate statements, and to also get a sense of their relative 
importance – again, bearing in mind the need to ultimately produce a questionnaire for 
engagement participants that will be easy to complete (non-onerous). This exercise revealed 
14 key facts that were agreed upon by experts as true and important for people to know 
about. However, further work was needed in order to  turn these ‘facts’ into survey 
questions – as all facts were ‘true’, and hence some needed to be reversed to be false to 
enable a reasonable split of true-false items in the survey. We took the 14 chosen key facts 
and turned them into a number of possible questions, providing a recorded rationale for 
which items were chosen and how they were dealt with. These were added to the ‘most 
pertinent’ questions from past surveys to create a questionnaire with a total of 27 items. 

 
This resource is broken into two main sections, (i) the questions that have been developed to test 
understanding of genomics and genome editing and (ii) the attitudes questions that have been 
sourced from the literature. We intend to carry on further work on these tools, and are looking for 
interested parties who would like to use the framework to evaluate a public engagement event. 

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


 

 
 

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

Please nccpe.enquiries@uwe.ac.uk for further details, if you would like to work with us on piloting 
and further developing these tools.  
 

A NOTE ON LIMITATIONS 

 
The evaluation framework was developed to measure knowledge of and attitudes towards genome 
editing. There is a risk by focusing on this element alone that we step into deficit models of 
engagement, placing the public/audience in the position of non-expert and measuring a change in 
their knowledge and attitudes as a result of a given intervention. The framework is designed for use 
in interventions that are targeted at informing the public about genome editing. It is however 
important to challenge any assumptions that may arise about how much the public need to know 
in order to effectively engage with this emerging science. Whilst some argue that a basic 
understanding of genomics is essential in order to understand genome editing, indeed this appeared 
to be the view of many (though not all) who helped us to develop this framework, others question 
the efficacy of focusing on public knowledge at all, and that we need to recognise the audience as 
the expert in their lived experience.  
 
Finally a note on the questions themselves and their reliability. It is important to note that good 
survey questions need to abide by certain rules, for example, they need to be able to discriminate 
between the more and less knowledgeable (i.e. be feasibly answered as ‘true’ or ‘false’ and not so 
obvious that all will answer them correctly or incorrectly), they should essentially be about single 
concepts, and they should have language that is easy enough for lay persons to understand. 
Developing robust scales to measure constructs such as ‘genetic science knowledgeability’ is a 
complex and time-consuming procedure, and was beyond the resources of this project. To help 
navigate this we have used the literature search to identify questions which to a greater extent had 
been tried and tested and developed through a reasonably sound methodological procedure. Given 
the relative lack of suitable questions, we could not rely extensively on these questions and have 
developed some that are the basis of the ‘key facts’ that were deemed most important for the public 
to know by our expert group.  
 
 

THE 14 KEY FACTS 

WHAT IS GENOME EDITING? 

In genome editing, genes (sections of DNA) can be added, removed, or replaced. 
 
Genome editing can be used to replace sequences of DNA associated with various diseases with 
better (healthier) sequences. 

https://www.publicengagement.ac.uk/
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Genome editing is the latest in a long history of human manipulation of living things, from 
selective breeding (such as creating breeds of domestic animals) to other genetic technologies. 
 
Depending on how they are made, changes made using genome editing either may (germline) or 
may not (somatic) be passed on to an individual's children. 
 

WHAT CAN GENOME EDITING DO? 

Genome editing could theoretically one day help to eradicate/cure/treat certain human and 
animal diseases. 
 
Genome editing may be able to treat rare diseases for which there is no economic imperative for 
pharmaceutical companies to develop drugs (and which might not be treatable otherwise). 
 
Scientists hope that genome editing could help to achieve a sustainable food supply by making 
plants/ animals immune to disease, pathogens, and adverse environmental conditions (such as 
droughts). 
 
Genome editing is already taking place for some childhood cancers, but these edits only affect the 
individual and not any children they may later have. 
 

WHAT GENOME EDITING CAN’T DO (LIMITATIONS) 

Genome editing can't be used to treat all types of disease because for many diseases scientists do 
not yet know the underlying genetic cause. 
 
The contribution of genetics to some characteristics, like intelligence, is not well understood, and 
is likely to be very complex. Genome editing cannot currently be used to reliably alter such 
characteristics. 
 
Genome editing on its own will not enable all genetic diseases to be ‘cured’ - other technology and 
knowledge will also be needed. Genome editing alone is not a magic bullet 
 
Genome editing cannot currently be used to manipulate multiple genes at once, which limits its 
application to common diseases (e.g. obesity, type 2 diabetes) that are controlled by many genes. 
 
 
 

 

https://www.publicengagement.ac.uk/
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WHAT IS / WILL BE ALLOWED? 

Potential applications for genome editing won't be authorized for clinical use or commercialization 
unless the safety and efficacy of the treatment is thoroughly investigated. 
 
Deliberately editing the germline (that is, making changes that would be potentially inherited by 
an individual’s children) is illegal in the United Kingdom (UK) and most Western democracies. 
 

SURVEY ON UNDERSTANDING OF GENETIC SCIENCE AND GENOME EDITING  

INSTRUCTIONS TO USERS 

It is important to understand what people know about genetic science and genome editing. In 
public engagement, it may be important to establish what one’s target audience already knows 
about the topic (i.e. whether they are relatively uninformed members of the public or people who 
already have relevant knowledge), or what they have learned from taking part in an engagement 
event. We have developed a survey to allow engagement practitioners to answer these questions. 
 
The following survey uses some questions from previous surveys - that have been adapted with the 
help of experts in the field - plus a number of new questions that have been developed in 
consultation with these experts (because few past surveys have addressed genome editing per se). 
It comprises 27 true-false questions - 16 true and 11 false (NB surveys do not have to have equal 
numbers of both and most tests tend to have more true than false - but do not tell everyone!). The 
first 18 questions are ‘old’ questions, and the last 9 are ‘new’ and specifically address genome 
editing. 
 
The survey extends to just over one page and should be fairly quick to administer and complete. 
You can select a subset of the questions to ask, or use the complete set.  
 
There are three ways in which it can be used: 
 

 Given to participants before an event starts to establish their relative level of knowledge (i.e. 

on booking forms – remember you may want to select just a few); 

 Given to participants at the end of an event to establish knowledge after having encountered 

genome editing (as some may find it difficult to complete the questions beforehand and will 

largely be guessing); 

 Given to participants twice – before an event to establish base knowledge, and then after, 

to establish what they have learned. 

https://www.publicengagement.ac.uk/
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The third approach allows some evaluation of impact of the event on participants’ knowledge. 
 
Analysis is relatively straightforward: participants can be scored on the average proportion of 
correct answers, and in the before-after case, the change in average proportion correct. Remember 
that respondents should be able to achieve 50% correct simply by guessing, so evidence of 
knowledge will be indicated by scores above this. Typically, scores are reported to include the 
number of participants (the ‘N’), the mean scores, and the Standard Deviation (to give a sense of 
how widely distributed the scores are). Correlations and inferential statistics might also (potentially) 
be done on the acquired data: if interested, seek the advice of a statistician. It is generally useful to 
display results graphically, such as using histograms. 
 
The next page shows the actual answers to the survey questions, to be used for scoring purposes; 
the following pages have the survey itself. 
 

ANSWERS TO QUESTIONS  

 
Below, the correct answers are indicated with a cross. 
 

Question True? False? 

1. Genome editing is being used in the clinic to correct genetic mistakes in 
human embryos.  

 x 

2. Personal behaviour and environmental factors cannot change human 
DNA.  

 x 

3. All plants and animals have DNA.  x  

4. A genome is written in a code called DNA.  x  

5. Genome editing is permitted in human embryos for research purposes 
only. 

x  

6. By eating a genetically modified fruit, a person's genes could also 
become modified.  

 x 

7. Healthy parents can have a child with an inherited disease.  x  

8. Down’s syndrome is an inherited disease.   x 

9. A gene is a piece of DNA.  x  

10. Identical twins have different sets of genes.   x 

11. Genome editing has been used to cure leukaemia in the UK. x  

12. Altered (mutated) genes can cause disease.  x  

13. Some diseases are caused by genes, environment, and lifestyle.  x  

14. Ordinary tomatoes do not carry genes, but genetically modified 
tomatoes do.  

 x 

15. A genome is a small unit of DNA.   x 

16. A person has thousands of genes.  x  

https://www.publicengagement.ac.uk/
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17. Most cells in our body contain a copy of all our genes.  x  

18. The child of a person with an inherited disease will always have the 
same disease. 

 x 

19. All changes using genome editing will be passed on to an individual’s 
children. 

 x 

20. Genome editing could theoretically help achieve a sustainable food 
supply by making farm animals immune to some diseases. 

x  

21. Genome editing could theoretically help achieve a sustainable food 
supply by making crops resistant to some adverse environmental 
conditions (such as droughts). 

x  

22. Genome editing is already taking place to treat some childhood 
cancers. 

x  

23. Genome editing will not be able to treat every disease, because not all 
diseases have a known underlying genetic cause. 

x  

24. Genome editing can be used to change personality traits, such as 
intelligence. 

 x 

25. Genome editing could theoretically cure all diseases that have a 
genetic component. [answer: False] 

 x 

26. Genome editing can currently only be used to treat diseases that are 
controlled by a single gene. 

x  

27. Using genome editing to make changes that would be potentially 
inherited by an individual’s children is illegal in the UK. 

x  

 

SURVEY ON UNDERSTANDING OF GENETIC SCIENCE AND GENOME EDITING  

We would like to see how well participants in this event understand genetic science and genome 
editing. Below are a number of questions, which we would like you to answer. Each question is 
presented as a statement. We would simply like you to answer whether you think the statement is 
‘true’ or ‘false’ by putting a tick or cross in the appropriate column. If you are unsure just make a 
best guess. Thank-you! 
 

Question True? False? 

1. Genome editing is being used in the clinic to correct genetic mistakes in 
human embryos.  

  

2. Personal behaviour and environmental factors cannot change human DNA.  
 

  

3. All plants and animals have DNA.  
 

  

4. A genome is written in a code called DNA.  
 

  

5. Genome editing is permitted in human embryos for research purposes only.   

https://www.publicengagement.ac.uk/
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6. By eating a genetically modified fruit, a person's genes could also become 
modified.  

  

7. Healthy parents can have a child with an inherited disease.  
 

  

8. Down’s syndrome is an inherited disease.  
 

  

9. A gene is a piece of DNA.  
 

  

10. Identical twins have different sets of genes.  
 

  

11. Genome editing has been used to cure leukaemia in the UK. 
 

  

12. Altered (mutated) genes can cause disease.  
 

  

13. Some diseases are caused by genes, environment, and lifestyle.  
 

  

14. Ordinary tomatoes do not carry genes, but genetically modified tomatoes 
do.  

  

15. A genome is a small unit of DNA.  
 

  

16. A person has thousands of genes.  
 

  

17. Most cells in our body contain a copy of all our genes.  
 

  

18. The child of a person with an inherited disease will always have the same 
disease. 

  

19. All changes using genome editing will be passed on to an individual’s 
children. 
 

  

20. Genome editing could theoretically help achieve a sustainable food supply 
by making farm animals immune to some diseases. 

  

21. Genome editing could theoretically help achieve a sustainable food supply 
by making crops resistant to some adverse environmental conditions (such as 
droughts). 

  

22. Genome editing is already taking place to treat some childhood cancers. 
 

  

23. Genome editing will not be able to treat every disease, because not all 
diseases have a known underlying genetic cause. 

  

24. Genome editing can be used to change personality traits, such as 
intelligence. 

  

https://www.publicengagement.ac.uk/
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25. Genome editing could theoretically cure all diseases that have a genetic 
component. [answer: False] 

  

26. Genome editing can currently only be used to treat diseases that are 
controlled by a single gene. 

  

27. Using genome editing to make changes that would be potentially inherited 
by an individual’s children is illegal in the UK. 

  

 

 

SCIENCE, GENETICS AND GENOME EDITING ATTITUDE SURVEY: INSTRUCTIONS TO USERS  

It is important to establish people’s attitudes towards genome editing and related science. In 
public engagement, it may be important to establish the existing attitudes of one’s target 
audience (i.e. whether they are relatively ambivalent members of the public or people who 
already have some particular hopes or concerns), or what their views on the issue are following 
what they have seen/ heard… or indeed, whether their attitudes have changed as a result of the 
event. We have developed an attitude survey to allow engagement practitioners to answer these 
questions. 
 
The following survey is based upon questions that have been used in previous surveys, which have 
been adapted with the help of experts in the field. It comprises a total of 17 questions spread over 
five pages (i.e. it looks quite long, but that is from the set-out of the questions; it should be relatively 
quick to administer and answer). There are three ways in which it can be used: 
 

 Given to participants before an event starts to establish their initial attitudes (i.e. on booking 
forms – remember you may want to select just a few); 

 Given to participants at the end of an event to establish their attitudes after encountering 
genome editing (as they may not have well-formed attitudes beforehand); 

 Given to participants twice – before an event to establish initial attitudes, then after, to 
establish whether their attitudes have changed. 

 
The third approach allows some evaluation of impact of the event on participants’ attitudes. 
Analysis is relatively straightforward: for each question, the number or proportion of respondents 
who selected each attitude option should be reported (along with the ‘N’, or total number of 
participants who answered each question). Bar graphs can be a useful way to depict the results, or 
averages can be computed (for some). More involved analysis may also be possible - if interested, 
seek the advice of a statistician. 
 
To use the survey, simply print out the following pages (but not this one!) and distribute to 
participants, either at the start of an event, at the end, or both before and after. 
 
 

https://www.publicengagement.ac.uk/
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SCIENCE, GENETICS AND GENOME EDITING ATTITUDE SURVEY: INSTRUCTIONS TO USERS  

 
It is important to establish people’s attitudes towards genome editing and related science. In public 
engagement, it may be important to establish the existing attitudes of one’s target audience (i.e. 
whether they are relatively ambivalent members of the public or people who already have some 
particular hopes or concerns), or what their views on the issue are following what they have seen/ 
heard… or indeed, whether their attitudes have changed as a result of the event. We have 
developed an attitude survey to allow engagement practitioners to answer these questions. 
 
The following survey is based upon questions that have been used in previous surveys, which have 
been adapted with the help of experts in the field. It comprises a total of 17 questions spread over 
five pages (i.e. it looks quite long, but that is from the set-out of the questions; it should be relatively 
quick to administer and answer). There are three ways in which it can be used: 
 

 Given to participants before an event starts to establish their initial attitudes (i.e. on booking 
forms – remember you may want to select just a few); 

 Given to participants at the end of an event to establish their attitudes after encountering 
genome editing (as they may not have well-formed attitudes beforehand); 

 Given to participants twice – before an event to establish initial attitudes, then after, to 
establish whether their attitudes have changed. 

 
The third approach allows some evaluation of impact of the event on participants’ attitudes. 
Analysis is relatively straightforward: for each question, the number or proportion of respondents 
who selected each attitude option should be reported (along with the ‘N’, or total number of 
participants who answered each question). Bar graphs can be a useful way to depict the results, or 
averages can be computed (for some). More involved analysis may also be possible - if interested, 
seek the advice of a statistician. 
 
To use the survey, simply print out the following pages (but not this one!) and distribute to 
participants, either at the start of an event, at the end, or both before and after. 
 

SCIENCE, GENETICS AND GENOME EDITING ATTITUDE SURVEY 

 
We would like to have your opinion about the science of genetics in general and genome editing in particular. 
Below are a number of questions that you should answer by selecting one of the different options. Please 
note that there are no correct answers here: we are simply interested in your opinions. Please try to answer 
every question. Thank you! 
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Science in General  
To what extent do you agree or disagree with the following statements: 

 

1. Modern science does more harm than good. 

Strongly disagree Disagree Neither agree nor 
disagree 

Agree Strongly agree 

□ □ □ □ □ 

2. Science makes our way of life change too fast.   
 

Strongly disagree Disagree Neither agree nor 
disagree 

Agree Strongly agree 

□ □ □ □ □ 

 
Science of Genetics  
To what extent do you agree or disagree with the following statements: 

 

1. Genetic treatments for illness will do a lot to reduce human suffering.  

 
Strongly disagree Disagree Neither agree nor 

disagree 
Agree Strongly agree 

□ □ □ □ □ 

2. In the end, research into human genes will do more to help us than to harm us.  
 

Strongly disagree Disagree Neither agree nor 
disagree 

Agree Strongly agree 

□ □ □ □ □ 

3. People worry too much about the risks of changing human genes.  
 

Strongly disagree Disagree Neither agree nor 
disagree 

Agree Strongly agree 

□ □ □ □ □ 

4. It is better to try to cure illness without changing people’s genes.  

Strongly disagree Disagree Neither agree nor 
disagree 

Agree Strongly agree 

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

5. Changing a person’s genes is too risky, whatever the benefits might be.  
 

Strongly disagree Disagree Neither agree nor 
disagree 

Agree Strongly agree 

□ □ □ □ □ 

6. We should never interfere with people’s genes.  
 

Strongly disagree Disagree Neither agree nor 
disagree 

Agree Strongly agree 

□ □ □ □ □ 

7. Changing genes should be forbidden as it is tampering with nature.  
 

Strongly disagree Disagree Neither agree nor 
disagree 

Agree Strongly agree 

□ □ □ □ □ 

 

Genome editing 

The term ‘genome editing’ is shorthand for a number of new scientific techniques that make it 
possible to make changes at specific sequences of DNA by inserting, deleting, or replacing sections 
of DNA. The following questions are about these techniques in particular.  
 

1. Have you ever heard of the technique called genome editing before today?  

Yes  No 

□  □ 

 

For each of the following issues regarding genome editing please tell us if you agree or disagree 

with it… 

 

2. Genome editing is good for the UK economy.  
 

Strongly disagree Disagree Neither agree nor 
disagree 

Agree Strongly agree 

□ □ □ □ □ 

https://www.publicengagement.ac.uk/
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3. Genome editing is not good for you and your family. 
 

Strongly disagree Disagree Neither agree nor 
disagree 

Agree Strongly agree 

□ □ □ □ □ 

 

 

4. Genome editing helps people in developing countries. 
 

Strongly disagree Disagree Neither agree nor 
disagree 

Agree Strongly agree 

□ □ □ □ □ 

5. Genome editing is safe for future generations. 
 

Strongly disagree Disagree Neither agree nor 
disagree 

Agree Strongly agree 

□ □ □ □ □ 

6. Genome editing benefits some people but puts others at risk. 
 

Strongly disagree Disagree Neither agree nor 
disagree 

Agree Strongly agree 

□ □ □ □ □ 

7. Genome editing is fundamentally unnatural. 
 

Strongly disagree Disagree Neither agree nor 
disagree 

Agree Strongly agree 

□ □ □ □ □ 

8. Genome editing makes you feel uneasy. 
 

Strongly disagree Disagree Neither agree nor 
disagree 

Agree Strongly agree 

□ □ □ □ □ 

9. Genome editing is safe for your health and your family’s health. 
 

Strongly disagree Disagree Neither agree nor 
disagree 

Agree Strongly agree 

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

10. The development of genome editing should be encouraged. 
 

Strongly disagree Disagree Neither agree nor 
disagree 

Agree Strongly agree 

□ □ □ □ □ 

11. How much do you agree with the use of genetic editing of cells in children or adults to 
cure a life threatening disease? This means the disease could still be passed on to their 
children.  
 

Strongly disagree Disagree Neither agree nor 
disagree 

Agree Strongly agree 

□ □ □ □ □ 

 

12. How much do you agree with the use of genetic editing of cells in children or adults to 

cure a debilitating disease? This means the disease could still be passed on to their children.  

Strongly disagree Disagree Neither agree nor 
disagree 

Agree Strongly agree 

□ □ □ □ □ 

13. How much do you agree with the use of genetic editing of cells in embryos to prevent 

a life threatening disease? This means that all future generations would not have the 

disease. 

Strongly disagree Disagree Neither agree nor 
disagree 

Agree Strongly agree 

□ □ □ □ □ 

14. How much do you agree with the use of genetic editing of cells in embryos to prevent 

a debilitating disease? This means that all future generations would not have the disease.  

Strongly disagree Disagree Neither agree nor 
disagree 

Agree Strongly agree 

□ □ □ □ □ 
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15. How much do you agree with the use of genetic editing of cells in embryos to alter any 

non-disease characteristic - such as memory, eye colour or height? This would mean that 

all subsequent generations would have the same genetic characteristics. 

Strongly disagree Disagree Neither agree nor 
disagree 

Agree Strongly agree 

□ □ □ □ □ 

 

Regarding genome editing, how concerned are you about any of the following?  

 

1. That sufficient regulation is not in place. 

 
Not concerned at 

all 
Slightly concerned Moderately 

concerned 
Very concerned Extremely 

concerned 

□ □ □ □ □ 

2. The ethical implications regarding any use of this technology. 

 
Not concerned at 

all 
Slightly concerned Moderately 

concerned 
Very concerned Extremely 

concerned 

□ □ □ □ □ 

3. That the technology could be misused. 
 
Not concerned at 

all 
Slightly concerned Moderately 

concerned 
Very concerned Extremely 

concerned 

□ □ □ □ □ 

  

4. That the technology may come with unknown side-effects in human beings. 

 
Not concerned at 

all 
Slightly concerned Moderately 

concerned 
Very concerned Extremely 

concerned 

□ □ □ □ □ 
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