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Opinions On And Attitudes Towards Genetic
Engineering: Acceptable Limits

A: The Discussion Task

Jenny Lewis, Rosalind Driver, John Leach and Colin Wood-Robinson

Abatract

In this paper, we reporn findings on students’ opinions about genetic enginecring and the
criteria which they might use  in coming o these opinicns, as clicited through group
discussions following the presentation of stimulus material. The rationale, design and
methadnlogy of this approwch (o probing attiudes and opinions is presented. Many students
in the 15-16 ape range seemed able to form justified opinions ahout genetic engineering. In
cises where the opinions formed by students were not justified, the limiting factor on
performance tended to be in terms of the students’ argument skills rather than their
knowledge of genetics. The implications of these findings for teaching abour areas of
genetics with a strong attitudingl component ave discussed, as ane links between school
senetics teaching and the broader concept of *genetic literacy”™.

Introduction
This paper reports on a study of voung people’s opinions on, and attitudes
towards, genctic engincering (recombinant DNA technology).

DNA technology is developing at a rapid pace. DINA data bases have been set
up, DNA fingerprinting is a routine forensic tool, screeming for genetic
disease 15 beecoming commeonplace and penetically modified food i3 now on
sale. Ench of these uses of DNA technology rnises importont socinl ond
ethical issues, for the individual as well as for society, Part of the rationale of
this project was to investigate the ways in which young people nearing the
end of their compulsory science education interact with information about
‘the new genetics” and identify, evaluate and form opinions on issues that
arise (see Wood-Robinson er al, 1996). In recent years, arguments have been
put forward for teaching science as part of the compulsory curriculum for all
young people in order o promote ‘scientific literacy’ or ‘the public
understanding of science’ (c.g. AAAS, 1989 Office for Science and
Technology, 1993; The European Commission, 1995). Three main reasons
tend to be put forward for promoting the scientific literacy of all students,
including those who will not study science beyond the age of compulsory
schooling:
- the utilitarian case: knowledge from school science will be practically
useful in personal or professional contexts in later life:



Working Paper 7: Genetic enginesring - the limits

-the democratic case: in order to participatc in democratic decision-
making on issues with science content, a minimum level of scientific
understanding is required; and

-the cultural case: science is a major cullural product and should
therelore be studied as part of a general education,

In practice there are limits to the extent to which school science can prepare
people to use science, either in a utilitarian or a democratic way, in their adult
life. It is not realistic to expect the school science curriculum to cover in
detail all the scientific fields likelv to be encountered by all future citizens in
their personal and professional lives (Laylon ef af, 1993). In addition we
know very little about the ways in which people actually draw upon and wse
various forms of knowledge in problematic contexts with a science
dimension (Lavton er al, 1993; Irwin, 1995), A more realistic aim for the
school science curriculum might be to equip all young people with a basic
range of scientific knowledge, together with some understanding of the sorts
ol situations in which such knowledge might be useful. The issue then
becomes - what basic knowledge might students need and how best to
prepare them for situations in which they might need to use such knowledge?

In this study students nearing the end of Key Stage 4 were presented with
basic information about genetic engineering, together with some imndication of
the sort of issues which different uses of genetic engineering might give rise
to, They were then asked to discuss, in small groups, a number of specific
uses of genetic engineering and come 1o a reasoned view on the acceptable
uses of genetic engineering. When discussion was complete each group was
mterviewed in order to probe the consistency of, and the justilication [or, the
views expressed within the group. Transcripts of these discussions and
mnterviews form the data for this study. Analysis of the data focuses on the
ways 1n which these young people interacted with the information about
genelic engineering and identified, evaluated and formed opinions on the
issues that arise Irom various applications of genetic engineering. It also
iwlentifies the crleria which students appeared to be using when deciding
which applications of genelic engineering are sociallv acceptable and which
are not, and the actual views which they came to, In total, 62 students aged
15-16 took part in this study, working in 15 groups.

This study was part of a much larger rescarch project on “Young People's
Understanding of. and Aitfiudes to, The New Genetics”. The overall aim of
this project was 1o produce bascline data on the understanding of genetics,
awareness of DNA technology and attitudes towards DNA technology of
young people nearing the end of their compulsory science education. All
students taking part in this project had followed the 1991 WNational
Curriculum (DES,1991).

The project as a whole was based on four main research questions ;-
1. Whal knowledge and understanding of genetics do voung peaple have at
the end of their compulsory sclence education’?

2
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2. What knowledge and understanding of new gene technologies do these
same young people have?

3. What issues do they perceive as being raised by the application of new
gene technologies in particular contexts?

4, What opinions and attitudes do these voung people form concerning the
application of these lechnologies?

The work reported in this paper relates to research questions 3 and 4. These
gquestions were also investigated through a wntten survey of 444 voung
people and through the use of a second audio taped discussion task which
focused on pre-natal sereening for cystic fibrosis (Leach ef al, 1996).
Research questions 1 and 2, relating to knowledge and understanding of
genetics and gene technology, were investigated through a written survey of
almost 500 voung people (Lewis ef af, 1997, Lewis ef al, in preparation) and
through a series of audio taped group discussions involving 36 young people.
In total, more than 700 young people aged 14 - 16 took part in the project.

L]
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Design, methodology and administration of the genetic
engineering discussion task

Rationale and design of the task

This probe was designed to:-

o identify the wviews and opinions which students expressed when
considering a specific application of genelic engineering and

o identily the criteria which students focused on in deciding whether or not
different applications of genetic enginecring were socially acceptable.

In order to do this it was necessary to:-

o present students with information about the techmgue ol genetic
engineering and check their understanding of thal inlormation;

o present students with information about a number of different applications
of genetic engineering;

e present students with various points of view about different applications of
genelic engineering and

s give students the opportunity to discuss their own views, both with peers
and with an interviewer.

Within this project the term “issue’ is used to mean any matter arising Irom a
particular context which potentially involves a decision being made. The
term “opinion” is used to mean a value position relating to particular issues
wilthin specific contexts and the term ‘attitude’ is used to refer to value
positions which are more general, For example, the option of aborting an
affected lvetus is one of the issues which may arise when considering
prenatal screening for cystic fibrosis. After considering this issue, some
peaple might express the view that abortion of a foetus because 1t had cystic
librosis was unacceptable. We would consider this to be an opinion. Others
might express the belief that abortion is ethically wrong under any
circumslances, We would consicer this 1o be an attitude.

Although the [ormation of opinions and attitudes 18 presented as a free-
standing research question, separate from the identification of issues, such a
separation is largely artificial. The inability to perceive some of the key
izsucs, for whatever reason, is likely to reduce the ability of an individual o
reach an informed opinion. For example, in considenng the genetic screening
of individuals for Huntington disease some students made the naive
assumption that all those who had access to the results of screening would
assist an affected individual. As a result, many of these students expressed
the view that employers had the nght o know the results 1n order 1o provide
support - completely ignoring the possibility that potential emplovers might
not employ an atfected individual in the first place. In effect, their ability to
recognise the issues was limited by their limited experience of life. In the
following example, students’ inability to recognise the issues was limited by
their understanding of the science. In considering somatic and germ line gene
therapy many students were unaware of the genetic and biological differences
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between somatic and germ cells and as a result were unaware that the issues
might be quite different. As a consequence such students expressed similar
opinions in both cases, and gave similar justifications.

Just as opinions are in part determined by the issues which are considered, so
issues are dependent on the context. When considering gene technology the
actual 1echnique to bhe used, the purpose it is to be used for, the type of
organisms to be used and the type of cell involved will all influence the
issues that are likely to be identified and the opinions which are likely to be
expressed, For this reason, attempts to probe opinions without specifying the
exact context are unlikely to yield useful information. This view of the inter-
relationship between context, issues, opinions and attitudes underpinned our
approach to the study of young people’s attitudes to the "new genetics’,

In designing a research instrument which would probe students’ views on
genetic engineering we assumed that if students were to come to an informed
opinion they would necd to understand the specific contexts which they were
being asked about. They would also need to have some awareness of the key
issues which these contexts might raise and the criteria which might need to
be considered in coming to a view. We also assumed that students would
need an opportunity to articulate thelr own views and to discuss opposing
arguments in order to clarify their own thinking and come to a reasoned view
which they could justify (Barnes and Todd, 1977 In providing opporiunities
lor discussion we would gain access to students’ thinking about genctic
engineering.

Preliminary research supgested that most students aged 15 - 16 would have
only limited knowledge of genetic engineering, despite its inclusion in the
National Curriculum. The K54 Programme of Study states that pupils:-

whowld have the opportunity to consider the basic principles

of genetic engineering, for example in relation to drug and

hormaone production. '

(DES1991)

In addition, students found it difficult, especially within a limited time and
working with an unfamiliar context, to identify relevant issues, Under such
circumstances the opinions which they expressed were generally superficial
and uninformed. Preliminary research also suggested that students would
have a very limited understanding of basic genetic concepts, This was
confirmed by findings from another part of the project (Lewis ef o, 1997). In
order 1o investigate students’ opinions and attitudes to different applications
of genetic engineering we therefore had to provide them with information -
about the key genetic concepts, about the basic technigue, about some
specific applications of the technique and about some of the issues which
such uses might give rise to. We also had to provide some focus for
discussion.

Inlormation about genetic engineering was provided in the form of a video.
The genetic concepts on which the technique is based, and a simplified

&
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account of the actual technique, were explained. The key points presented in
the video are shown in Table 2.1. The full script can be scen in Appendix 1.

Tahle 2.1 - Key points presented in the video

A. Basic genetics

1 | Identification of the key structures:-
fiving thing, cell, nuclews, chromosome, DNA, DNA sub-unils,

2 | The relationship between these structures.

Lak

The relative scale of these structures (macroscopic/microscopic/
submicroscopic).

4 | Sub-umits within the DMNA produce coded messages which tell the
¢ell how to make things; 1t 1s the sequence of sub-units which
determine the message; the messages are separated into genes.

5 | The code which 15 used 15 called the genetic code; the same code is
used by all cells in all living things; for example, the message ina
gene from a cell from a dog could be could be read and understood
by a cell from a plant.

B. Genctic engineering

1 | The implications of a universal genetic code:-
i o gene from a dog cell s put into a plant cell the plant cell can
make the dog gene product.

]

The basic process of genetic engineering illustrated through the
example of the blue rose:-

ideniify the gene for blue pigment in the cells from a blue
Nowering plant, cut it out, copy it and ‘paste " it into cells from a
rase plant; grow a rew blue rose,

Collection of cells for use in this process is painless, both for
plants and animals. ( The size of individual cells in relation to the
whole organism is emphasised).

4 | The difference between cross breeding and genetic engineering is
noted (if no roses contain any genes for blue pigment then no
amount of cross breeding will produce ong).

[

Students’ understanding of genetic engineering was then probed through a
card sort activity. Each group of students was presented with 5 statements
about genetic engineering on cards. The group was instructed to sort the
cards into statements which they agreed with, statements which they
disagreed with, and statements which they were not sure about. When the
group had completed this activity an interviewer joined them to discuss their
responses and to correct any misunderstandings. The card sort statements are
shown in Table 2,2,

Information relating to statements 1, 2, 4 and 5 had been presented in the
video. Information relating to statement 3 had not. This statement was
included as it was felt that this knowledge - that a transgenic animal
containing a human gene would carry that human gene in every cell in its
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hody - might influence people’s attitudes towards the production of
transgenic animals containing human genes, By including this statement we
provided an opportunity for interviewers to discuss this concept with their
group, so that all students were made aware of it.

Table 2.2 - Statements Used On The Card Sort Activity

1 “When genes are taken oul of animals it is very painful for them’
False

Designed to probe student understanding of size and scale and of
techmigues for obtaining genes. '
r “The genetic code in plants works in quite a different way to the
genelic code in animals’

False

Desigmred fo probe students " awareness of the universal nature of the codg.
3 [*Sheep that produce human insulin have a copy of the human insulin
gene in every cell in their body’

Potentially True

(il would depend when the fumean insulin gene woas inserted info the
embryo)

Designed o probe stndents  undersianding that a foreign’ gene would be
Jourd in most cells in the animals body, not just the cells producing
i insulin,

4 “Genes are so small that vou need special laboratory techniques to
separate different genes’

True

Designed to probe students’ understanding of scale,

‘Many hundreds of genes can be coded for in just one strand of
DNAY

True

Desigmed to probe students” understanding of scale ond organisation - the
Felntionalip herweer penes cad TINA

(=)

As noted earlier, factors which might reasonably be considered in forming an
opinion are determined in part by the issues which are considered and these,
in turn, will depend on the specific context. Genelic engineering is a general
technique which can be applied in a mumber of different ways or contexts.
For this reason most people would find it difficult to express an opinion
about “genetic engineering’. If asked, their most likely response would be “i
depends ... The different factors on which it might depend would reflect the
criteria which might used in coming te a reasoned view about a particular use
of genetic engineering, For example, two factors on which an opinion might
depend are the fypes af organism involved and the purpose for which the
techrigue is being used. The criteria being used in this casc might be rhe
relative importance of different organisms and the acceptability of the
PUrpOse.
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Table 2.3 - Summary of main features

key factors

application

gene transfer

potential nses

1. Human Growth Hormone

human fo sheep
human to bacteria

medical; treatment
social; enhancement/advantage

2. Gene Therapy

human to human

medical; treatment (somatic)
medical/social; *cure’ {zerm)
social; selection (either)

3. The Oncomouse

muse Lo mase

medical; research

4. Scorpion Venom Pesticide

scorpion to vins

commercial; agricultural

| 5. High Yield Crops

plant species (&)
Lo plant species (b)

commercial; agricultural

In order to identify the criteria which students used in coming to a view about
genetic engineering we therefore needed to provide them with a number of
different contexts, Five different uses of genetic engineering were chosen as
cxamples - Human Growth Hormone, Gene Therapy, The Oncomouse,
Scorpion Venom Pesticide and High Yield Crops. These were selected to
include a range of types of organism (human, other vertebrates, invertebrates,
plants, bacteria and viruses), to cover a range of different uses and to raise as
many different issues as possible. A summary of these features can be found
in Table 2.3, A more detailed analysis can be found in Appendix 2.

Figure 2.1 - Context Card For Gene Therapy

Gene Therapy

* In humans, some illnesses e.p. Cvstic Fibrosis,

are caused by genes which don't work properly.

* If the faulty gene could be replaced by working
copies of the gene, the illness could be cured.

This is called gene therapy.

* But the disease could still be passed on to any
children. Only by altering the eggs and sperm
can the disease he got rid of completely.

¥ IT it were possible to alter the genes in eggs or
sperm for medical reasons it might also be
possible to alter other genes for other reasons,

* At the moment, scientists are not allowed to
change the genes in human eggs or sperm,

“ Crene Therapy seems like a good

idea. T think it*s time they
started work on eggs
and sperm,™

* GGene Therapy should never be
uzed, not even o core illnesses ™
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Students were provided with information about each of these conlexls on a
set of cards - one card for each context. On the right hand side of each card
the particular use of genetic engineering was described and key points noted.
(dn the left hand side of the card two different points of view about that
particular use of genetic enginesring were given. The purpose of these was to
provide a focal peint for discussion. An example of these cards can be seen in
Figure 2.1, The set of cards can be seen in Appendix 3 (a - e).

A number of issues which these, and other, uses of genetic engineering might
give rizse to were presented in the form of a short audiotaped drama, featuring
twio Oth form students discussing the university course which they intend 1o
apply for (business studies for one, genetics for the other). The complete text
of the audie tape can be seen in Appendix 4. The different viewpoints
presented on the cards and in the drama are shown in Table 2.4, They
provided students with possible starting points for thelr own discussions and
highlighted some of the criteria which might be uwsed in evaluating a
particular application of genetic engineering.

The following facts, which might influence a person’s attitude towards some

aspects of genetic engineering, were also included in the video and/or audio

lape-

# the focus of modern genetic experiments is on cells rather than whale
OTZANIRMES;

» genelic engineering need not hurt animals or plants; it can be done using
cells, which can be collected painlessly - even from humans;

= Human Growth Hormone can be used to gain social advantage as well as
for medical benefils;

 viruses are host specific and can’t live independently and

& it's possible to patent genes.

Three views about patenting were expressed:-

& | don’t think it’s right to patent genes;

» firms must patent gencs to protect their investment and

# this type ol research should be used for the good of cvervone, not the
profit of a few,

Onee this information had been presented to the students they were asked to
discuss each context before coming to a view. This gave them an opportunity
lo articulate their views, to discuss opposing arguments, to clarify their own
thinking and to come to a reasoned view which they could justify. Providing
opportunities Tor discussion alse allowed ws to access students™ thinking
about genetic engineering.

The design of this discussion task was based on preliminary rescarch with
over 90 woung people using open ended written questions and semi-
structured interviews, Drawing on the lindings from this preliminary work,
pilot materials were produced which were trialled and modified in order to

1)
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produce the final version for use in the main study. The whole task was
designed to be completed within one lesson of 70 - 80 minutes.

Table 2.4 - Views expressed on the audio tape and cards

| Context

Yiews expressed

Location

iHlll'ﬂIl‘l Growth
Hormone

 ar least the sheep aren't released into the wild to breed

other organisms could be used - like bacteria...

50 it's OK to mess with bacteria but not with animal?

s QK iF it"s going to help people {medically) rather than
mike money for o few

hut the person making the money might also be helping
people

# anything can ba misnzed

audiotape

® S0IMGC miniﬁ are more OK than others

I don't think that human genes should ever be pul into animals
ar bacteria just 20 that some people can grow cxira tall
I think that it's a good idea 17 affected children can grow

normally

card

Gene Therapy

# that's got to be good

i's a bt like Mazi Germany, deciding what illnesses are
ncceptable and what are not

# wemight all end up the same
* we're messing about with natuece iFwe change genes that can

be passed on to the next gencration

gene therapy scems like a good idea; T think it's time they
started work on eges and sperm
gene therapy should never be used, not even to cure illness

audiotape

card

The Oncomonse

= sometimes it's necessary to work with whole animals rather

than cells

* poor mouse, doomed to die of cancer from the day it's born
s do vou frow how many people dic of cancer every vear?

audiotape

* it's (0K to use animals in this way if it makes cancer treatment

more effzclive and helps to save humen lives
it cam never be right to deliberately design an animal which is
puaraniesd to suffer

card

| Beorpion ¥enom
| Pesticide

s hetter (than chemical pesticides) for the environment
* it will put manufacturers (of chemical pesticides) out of

business

* il might contaminate our food
& it would not contaminate our food

it's wrong to tamper with genes and then release them into the

environment; it might have unexpected consequences
this iz messing with the balance of the ecosystem

it would increase crop viclds and help to feed the world
someane must be making lots of monsy oul of it

audintape —

[ don’t like this idews at all
if it protects the crops it's a good idea

card

High Yield Crops

moving genes aboul betwesn different living things can never
be rizght

there’s mothing wrong with moving genes aboul between
different plants

card

11
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2.2

Administration of the discussion task

The task was administered to one whole class of students at a time. Students
worked in self selected groups of 4 or 5 and each group was assigned an
interviewer.

Before any group work began, students were given an introduction to the
whole task and shown the video. Students then retumed to their groups,
where their interviewer introduced the cardsort activity. The interviewer then
withdrew, but continued to observe the group's progress and listened for
specific points to which they might want to return later. Once the group had
finished the cardsort activity, the interviewer returned and discussed the
students” decisions and justifications, correcting any misunderstandings as
Necessary.

The audiotaped drama was then played to the whole class. Afterwards
students returned to their groups and the group interviewer introduced the
main activity. Fach student was given a set of numbered cards which they
were asked to read. This was to ensure that as many issues as possible had
been raised, through the different contexts, before the students started 1o
discuss their own views. When this had been done, the group was asked to
consider each context in turn, reading the text out loud (to ensure that all
members of the group had the same information) and discuss the two points
of view which were presented. The group were then asked to consider their
own point of view about that particular use of genetic engineering before
going on to the next card, The interviewer withdrew during this part of the
activity but again continued to observe the group’s progress and listened for
specific points to which they might want to return.

When the activity was completed, or the time limit had been reached, the

interviewer returned to the group and discussed the students’™ responses to

each card. In particular, the interviewers were asked to probe ;-

s (he extent to which students thought that there should be limits to the use
of genetic engineering;

» what those limits might be and

* what determined those limits.

They were also asked to ensure that the group had distinguished between

somatic and germ line gene therapy and to probe the groups™ views about

each. Interview schedules can be found in Appendix Sa-c.

All discussions, with or without the interviewer, were audio taped and later
transcribed.

All interviewers, including members of the project team, attended a training
session prior to data collection.

The methodology used in this study, collecting data through transcribed
audiotapes of small group discussions, contrasts with the study by Lock and

12
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1.3

Miles (1993) which was based on individually completed questionnaires and
made use of attitude statements and Lickert scales.

Sampling

The sample for this probe was a subset of the main sample and was drawn
from three different schools - one complete class from each school. Selection
of these classes was in part opportunistic. While it 15 notl possible o claim
that this small sample is statistically representative of the sample as a whole,
classes were selected to cover the age and ability range as far as possible,
Within each class, students worked in groups of 4 or 3 and ecach group had an
interviewer, In total, 13 groups were interviewed, representing more than 60
students. Details of the sample can be found in Table 2.5.

School A (39% of the sample) had covered all the genetics in the curriculum.
including genetic engineering, School B (19% of the sample) had covered as
much of the genctics curriculum as it was likely to, including a little genetic
engineering. School C (42% of the sample) had just begun genstics and had
covered inhentance but not genetic engineering.

Tahle 2.5 - Details of the sample for the genetic engineering task

School Characteristics of Group | Gender eomposition
whole class no. of small groups
1 4 Male
2 4 Female
A Upper ability range 3 4 Female
Year 11 (age 15-16) 4 2 Male 2 Female
3 4 Female
f 4 Male
7 2 Malc 3 Femalc
B Lower ability range 4 2 Male 1 Female
Year 11 (age 15-16) 5 2 Male 2 Female
] 3 Male 1 Female
2 4 Male
C Middle ability range 3 | Male 4 Female
Year 11 (age 15-16) |4 |4 Male 1 Female
3 1 Male 4 Female
B 4 Male
Totals | 15 32 Male 30 Female
{total = 62)

For the project as a whole 743 students, drawn from twelve co-educational
comprehensive schools, took part. Most of the students (84%) were in their
final vear of compulsory schooling (aged 15-16). The remainder (16%) were
in their penultimate vear (aged 14-15), All the participating schools taught
science in classes which were grouped by ability. In each school teachers

13
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2.4

were asked to nominate one high ability class, one middling ability class and
one class of low achievers to work with us. Viewed as a whole, our sample
represented the full range of ability and achievement normally experienced in
maintained sccondary schools in West and North Yorkshire, 54% of the
sample came from schools which stated that they had been taught all the
basic genetics components of the National Curriculum (DES, 1991), with a
further 11% having been taught some penctics. 39% of the sample were
from schools which stated that they had been taught about genetic
Engineering.

Analvsis of the genetic engineering discussion task

In this task we were looking at the use of genelic engineering across a range
of contexts and considering how young people decide which uses are
acceptable and which uses are not. It was therefore not possible to use issues
as the focus for this analysis. Instead, the focus is on the criteria which
students apply when considering the acceptability of genetic engineering in
different contexts - the criteria they consider; their general views about those
eriteria, for example the type of organism which it is acceptable to use; and
the relative importance of different criteria when reaching a view about a
particular context, for example whether human benefit is more important than
animal rights.

The transcribed audio tapes of group discussions and group interviews
provided the data for analysis, From the transcripts it was not always possible
o identily which individual was speaking. In addition, the view(s) of the
group could not be atinbuted to particular individuals. For these reasons,
analysis was carried out at the group level.

The analvsis of the card sort activity was designed to provide fairly crude
information about students’ scientific understanding. In the first instance, the
responses of each group to each statement were identified within the
transcripts. Any background argumentation and reasoning used by students to
explain their response was also identified, as were difTerences of opinion
between individuals within the group. If interviewers added points, and group
members responded to these, then those exiracts of transcript were also
identified. From amongst the identified sections of transcript, each groups’
response was classified as agreeing with the statement, disagreeing or
undecided, A note was made as to whether the interviewer corrected
particular scientilic poinls made by group members or not. Full details of this
analysis are presented in Section 3.1 and Appendix 6.

To analyse the group discussions on genetic engineering, each transeripl was
read through with a view to identifyving sections of the transcript where
students’” viewpoints and arguments were made explicit, As a [irst siep, a
summary of cach transcript was made, which included all views expressed
within the group, the issues which were focused on, the justifications which
were given and the questions which were asked. In many cases, students did

14
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not give explicit justifications for viewpoints. In other cases, 1t appeared that
some issues were heing used as criteria against which possible uses of
genetic engineering might be judged. Sometimes, these criteria were used
systematically, being applied to a number of different contexts. In other
cases only specific issues, related to only one context, were considered. More
information on this matter 1% presented in Section 3.2, I more gencral
attitudes or beliefs were expressed, these were noted in a similar way.

Groups of similar enteria were generated, and treated as a coding scheme.
Each transcnpt summary was coded according to the criteria mentioned in
the group discussion, ¢very point that was made being coded. Brief mentions
of a criteria, and extended discussions about that criteria, were treated in the
same way. The f[inal views of cach group, after discussion with the
interviewer, were then summarised, together with the key criteria that
appeared to have influenced this final view,

The coding scheme, and results of coding, can be found in Appendix 7a and
Section 3.2 respectively.
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3.1

3.1.1

Findings

Understanding the background science

A summary of group responses 10 the card sort activity can be found in
Appendix 6 and details of responses to cach statement are given in sections
3.1.1 - 3,1.5 below,

After watching the video most groups were aware that oblaiming genes lor use
in genetic engineering need not be a painful process, that genes are very small
and that many hundreds of genes can be coded for on one sitand of DINA,

Within the groups, many disagreements were resolved by group discussion
withoul the intervention of an interviewer - although the complexity of these
discussions, and the firmness of the agreement, varied considerably.

Most of those groups who either did not know, or could not reach agreement
on, how o respond o a stalement came to a better understanding through
discussion with their interviewer. One group were not able to do this because
their interviewer (a substitute, brought in at short notice) misunderstood the
purpose of the card sort activity and failed to correct any misunderstandings.
However, over half the groups did not appear to distinguish between the
message within the gene and the mechanism that allowed that message to be
read. As a result, these groups did not appreciate that the genetic code could
be the same in plants and amimals. There seemed to be an infuilive resislance
to the idea and a number of these groups could not accept it, even after
discussion with their inlerviewer,

[nformation about the way in which recombinant (*hybrid™) DNA would be
distributed in the cells of transgenic animals was not presented in the video.
Mot surprisingly, only one group showed an understanding that most of the
cells in a transgenic sheep would contain the gene for human insuline The
main reasons for not thinking this would be the case are given in section 3.1.3.
In this case, all groups responded to discussion with their interviewer and
came to appreciate why this would be so,

“When genes are taken out of animals it is very painful for them'

All groups disagreed with this statement, unanimously. However, three groups
also expressed the view that it might depend on the circumstances or the
methods used. COme group, in discussion with the interviewer, also drew links
between this statement and statement 3 (sheep thar produce human insulin
have a copy of the human insulin gene in every cell in their hody ). Having
just been told, in discussion of statement 3, that all cells in your body contain
genes, but only some of those genes are active in any one cell, the group
suddenly realised the implication of collecting genes painlessly from the
cheek cells - that these cells contain alf the genes:

W1 we should have got that one then because they 're
ahowl the same, aren’( they?

17
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3.1.2

13

I Yeah, that's right, that's just the point becanse you
can get all the information that you need.
School C/Group?'

‘The genetic code in plants works in quite a different way to the genetic
code in animals’

There was widespread difficulty in recognising the universal nature of the
genetic code, Only 7 groups recognised this as being a false statement and 1n 3
of these groups there was some discussion before the group came (o this view,

The main source of this confusion seemed to be between the genome (the
messages within the genes) and the genetic code (the language in which those
messages are written). The combination of messages within the genes will be
unique but the language in which those messages are written is universal.
Several groups justified their response by referring to the differences hetween
plants and animals:
241 plantsand ... animals........ they've got different like
gualities and things like that

School A/Group2
Many students seemed unable to recognise that there were two separate
concepts involved here, even after discussion with their interviewer, A similar
problem was identified in written responses to a survey guestion on the
genetic code. A large number of responses described (he genetic code as a sort
of bar code, unique to each individual (see Lewis ef af, 1997,

‘Sheep that produce human insulin have a copy of the human insulin
gene in every cell in their body®
There was widespread disbelief of this statement, for which no information
had been included in the video (see Section 2.1). Three main reasons for not
thinking this would be the case were identificd. The first focused on the
practicalities of getting a copy of the gene inlo every cell;

216 Every cell?

fin)

218 They can’t put it in every cell, they can't put it in

every cell
SchoolA/Groupd

These groups appeared nol lo appreciate that all genetic information is copied
at cell division and that each new cell receives one complete copy of that
information.

The second reason focused on the belief that cells only contain the genes
which they need in order to function:
44 No, Um sure s nol because [ike if yvou're human,
then you don't have an inswlin cell in all your cells do
vou? Cos there are just insulin cells, so like ...

' See note on format of the quotes at the end of this report

1%
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3.1.4

Ll

in

wouldn 't have Insulin cells in your brain cells would
o
School A/Group3

Again, a similar problem had been identified from written responses in other
parts of the project, The majority of students believed that the tvpe of genetic
information found in the cell was related to the function of the cell - cells of
the same type contained the same genetic information, cells of different types
contained diflerent genetic information (Lewis ef @i, in preparation).

The third reason was the beliefl that if all the cells in a sheep contained that
one human gene, the sheep would be human:
671 Jf they have it in every cell they'd be human and
they 'd fust be walking around talking like us.
SchoolC/Groupd
Again, similar views were expressed by some students in response to written
questions about transgenic cows (Lewis ef al, 1997).

A confusion about cells and the relationship between gene and cell, illustrated
in the middle guote above, was evident in many of the discussions:
451 No because they'd be like human sheep then wouldn 't
they?
4.52  Yeah, if they had human cells left in them
SchoolC/Group2

Explanations by the interviewers, focusing on the introduction of the human
gene at the embryo stage and the copying of penes prior to cell division and
emphasising the consequences of this - that all subsequent cells would contain
a copy of the human gene - appeared to be convincing. As some students
assimilated these ideas they also suddenly undersiood why it was possible to
collect any genes which were wanted from the cells found in a mouth wash -
because all cells contain all the genes, not just some of them (see Section
S 1.1k

‘Gsenes are so small that you need special laboratory techmiques to
separate different genes’
All groups agreed with this statement,

‘Many hundreds of genes can be coded for in just one strand of DNA'
11 of the 15 groups agreed with this statement, but not always without some
disagreement within the group. However, one of these groups appeared (o
have misunderstood the statement, believing it referred to copying the genes
rather than coding the genes:

214 They can can't they cos they do that with the police

215 Dor't know, yeah it must be

216 They do don’t they cos | mean like when they're

investigating info crimes, .,
217 Yeah, they do
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3.2
3.2.1

218  They take like DNA samples
School A'Group?
Most of the remaining groups agreed with the statement after discussion with
their interviewer., The reasons why groups or individuals did not agree with
this statement were not clearly articulated.

Views on the use of genetic engineering

Criteria used by the groups in coming to a view

Analysis of the transcripts showed that these students used a wide range of
criteria when considering the extent to which a specific use of genetic
engineering was acceptable, Within different contexts groups focused on
different criteria but all groups. at some time during thewr discussions,
considered the type of organisms involved, the effect on those organisms and
the purpose for which the technique was being used (criteria la. le and 2a;
see Appendix 7a). Most groups also considered the extent of the need for the
product or technique, the effectiveness of the technique or the product, how
safe the technique or the product was and the environmental and human
consequences of using the technigque or product (criteria 3a, 4a, 5a and Se/d;
see Appendix 7a). In addition, most groups also took personal belicfs and
moral or ethical considerations inte account. One third of the groups also
explicitly acknowledged that their views would be influenced by personal
considerations - that if they were personally affected then their views might
change.

A description of the full range of criteria which the groups considered when
discussing the different applications of genetic engineering can be seen in
Appendix 7a and the use of these criteria by individual groups can be seen in
Appendix 7k, The main criteria used by each group are summarised in Table
By

The range of criteria considered by the groups and described in Appendix Ta

included all the criteria explicitly considered in the andio drama or on the

information cards. These crileria, and the number of groups which used each

of them, are shown in Table 3.2. A comparison of the two tables (Table 3.1

and Table 3.2) show that the groups considered a number of additional

criteria, in particular:

le-  similar or related uses of organisms which already occur (6 groups);

3b-  possible alternatives (8 groups);

4a-  the cffectiveness of the technique or product (13 groups);

4b/5b - the extent of our knowledge regarding the effectiveness or safety of a
technique or product {7 groups) and

6c-  the feasibility of controlling the use of a technique or product once it
was available {7 groups).

20}



Working Poper 7: Genetic engineering - the limits

Table 3.1 - The main criteria considered by individual groups
during discussion

criteris Al [ AZ [ AS | Ad | AS | A6 | AT |B1 | B2 | C1 | C2 | C3 | C4d | C5 | Co | tovtal
1. Relating to the |

Lrganism

a-vpe & & (& & | & || B B B | B B 15
b - arigin [ I ] | L 4
¢ - similar uses N ] o » » G
e - effect on e | o (9o | & = | o s s (e s s s s s e 15
1. Relating to use

a - what parpose? & (& (& & | & | & | & @ | LB B 15
by - who's benefic? i |8 L ] S & & @ g
3. Relating to necd | | |

it - the need oo e EAERERE R ' e @ 10
b - alternatives o o |0|ee # * . 8
4, ﬁél:-a:ing I .

effectiveness |

i = does il work? L e | ®|® | @ |8 (8 @ L I 13
5. Risk assessment - o 1

i - hew safe is it? (N C I I L I e & @ 11
b - do we know? | . | » L I B I

possible

COMSEUBICEs:

¢ - d combined L I B B B B N N & |® & (@ | & 13
6, Control

i - the need for & | & | @ * | ® @ i ® » B
¢ = Lhe leasibility of L N B L N ] ]

7. Commercial

nspeecis

a-commercial profit | @ | @ = ® ] 3
€ - dCoEES | i ® | @ - L 3
8. Costs/benefits |
b - benefit vs harm ) | & [ B I 5
9. Personal belief |

a-¢ combined | B N L I B » L L N EN ' 11|
11. Moralz'ethics

a-h cl:n_mbllm:i * @& (& (& & s | | """ | 14
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Tahle 3.2 - The criteria explicitly raised in the information

provided to students

criteria

location Eroup use
1a - the type of organism card (ONCO) 15 groups
drama (x1. + summary)
1d - the onigin and direction of card (HGH, HYC) 3 groups
exchanged penes drama (x1)
e - the effect on the organism card (HGH. ONCO) 15 groups
. drama (x3)
| 2a - the use that will be made of it | card (HGH, GT, ONCO, 3¥F) | 15 groups
drama (x1, + summary)
2b - the beneficiaries drama (x1) G groups
3a - the need drama (x1) 10 groups
Sa - safety/risk drama (x2) 11 groups
S¢ - possible consequences drama (x2 + summary) 1{} groups
{environmental)
S - possible consegquences drama (x1) 12 groups
{human/social)
6a - the need for eontrols drama (x1) E groups
Ta - commercial interests/profit drama (x3 + summary) 5 groups
8b - costs/benefits (harm vs good) | drama (x3) 5 groups
9b - personal beliefs drama {summary) & groups
{“messing with nature’)
11b - morals/ethics (rights) drama (x2 + summary) 14 groups

koey: HGH - human growth hormone

HYZ = high vield crops

General attitudes and beliefs

G - pene therapy
SWP - scorpion venom posticide

OMCO - the oncomonse

During discussions the groups expressed a number of general attitudes or
beliefs which cut across contexts:-

1. Things are as they are for a reason (s0 we shouldn't be trying to change

them).
[6 groups]

Lad

. Messing with genes is wrong (acting god, messing with nature).

[¥ groups]

. All organisms are not equal (in general bacteria and plants were

considered less important than animals and animals were considered less
important than humans; the relative importance of different animals was
ollen disputed).

[9 groups]

. Animals should not be used/made to suffer for the benefit of humans.

[5 groups]

Il's only acceptable to use/change an organism/individual if it can give its
consenl (it's wrong to choose the genes for another organism/individual).
[3 groups]
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3.2.3

6. If scientists can do it they will do it (along similar lines; if it is available
people will miss use 1t).
[2 groups]

7. Children should be loved for what they are (link with perfection).

[1 group]

Only those groups who explicitly stated the beliefs listed above, In famrly
unambiguous language, have been counted here. Similar views were stated in
rather different terms in many of the discussions. In particular there was a
feeling that we can’t all be perfect and shouldn’t iry to be (that we should be
accepled for what we are):
21.30 Yeah, its sort of getting into the depth of where, where
e you stop reall). Two like prospective parenls can
seay well wanr my child to be like this,
21.31  Yeah you could like order a child, cowldn't you?
21,32 [don't think that's quite right.
School AfGroup 3
[17.28 Evervone would just be walking round looking perfect
coed #f wonden'i be right good.
School A/Group 6

Also, the belief that once something 15 possible there will always be someone
who will do it, whatever the controls and restrictions:
2032 Then there's always going to be someone whose willing
to pay loads of money to have it done and someone
wha'll do it for them for all the money and stuff like
that.
School A/Group 2

For a breakdown of beliefs explicitly expressed within each proup see
Appendix 8.

The acceptability of different applications of genetic engineering

In considering the acceptability of different applications of genetic
engineering, there were four possible views - ungualified acceptance,
provisional acceptance, rejection and ‘undecided’. These are considered in
more detaill in Section 3.2.4. The extent to which each application was
acceptable is shown in Table 3.3 below and a more detailed breakdown, by
groups and by context, can be found in Appendix 9. In some groups members
failed to reach agreement with each other and in these cases all points of view
expressed within the group are recorded. In addition some groups ran out of
lime and were unable 1o discuss "High Yield Crops’ or "Scorpion Venom
Pesticide’. For these reason the total number of views does not always match
the number of groups (15). In total, 89 views on different aspeets of genetic
engineering were expressed.
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Table 3.3 - Acceptability of specific applications of genetic engineering

Point of View number of
acceptahle niat provisionally | onresolved views
Application aeeeptable aeceplable expressed
human growth hormone 0 2 10 3 17 |
gene therapy: .
ajsomatic 1 1 o 4 13
h)germ line 0 5 4 5 14
¢) no differentiation 0 0 0 2 2
the oncomouse 0 G 9 2 17
high vield crops g L 2 2 14
| scorpion venom pesticide 3 a 0 4 12

The most acceptable of these applications of genetic engineering were the
production of high vield crops, the production of human growth hormone and
the use of somatic gene therapy. Of these, only the production of high vield
crops was accepled unconditionally by the majority (8/14 responses). In the
other two cases the majonty view was that acceptance was provisional.

Responses to the oncomouse were highly polarised. Half the responses
indicated a provisional acceptance of the oncomouse but one third of
responses rejected it unconditionally. Very few responses were undecided.

The greatest uncertainty was shown in response to germ line gene therapy,
were almost half of the responses were unresolved, but this included two
responses which failed to distinguish between germ line and somatic gene
therapy.

Crverall, germ line gene therapy and the scorpion venom pestcide were
considered to be the least acceptable of these uses of genetic engineering.

Maost groups reached consensus on all contexis. Four groups were unable to
do this {see Table 3.4). The difficulty seemed to result from the existence of
strongly held beliefs within these groups rather specific issues arising within a
particular context:
373 Tdon't think people should be like messed uround with
[think they  showld just left the way like they're
supposed lo be. Tmean Ilmow if they don't have
the growth hormone thar ... that's the way they were
supposed o be, actually supposed fo be.
I ..} are you telling me that we just don't know enough
about if and there are problems that might happen
that we haven't thought of, is that what you mean
fourd?
42,1 Yeah
42.2 I don't think it shouwld be done ai all. I don't think
they've got the right io do it
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3.2.4

()

6.1 1 think we all think really differently. Well, I think we
think differently about it.

()

I Have you changed your minds a bit as the discussion
went on?

52,1  Yes

I fter another student] You haven't?

331 Emma’s not persuaded at all
School A/Group 5

Criteria influencing the final viewpoint
In general, there was little interest in or concern about the direction of
transfer of genes. Of more importance was:

L]

the organism being used (in gencral the use of plants and bacteria was
more acceplable than the use of amimals; the use of ammals which were
considered to be unpleasant was more acceptable than the use of thosc
which were considercd to be attractive);

the amount of suffering it would cause (this was usually considered
relative 1o the henefits - some animal suffering may be acceptable il it
reduces lots o human sullering);

the purpose for which it was being done (serious medical rcasons were
usually acceptable, ‘frivolous’ reasons - social advantage, personal
preterence - were not usuallv acceptable);

» the effectiveness of the technique or product and
¢ the possible risks and consequences,

In seme cases criteria came into direct conflict with each other and the relative
importance of each had to be considered. For example, in considering the
oncomause two important eriteria were the amount of suffering caused to the
organism and the extent of the benefil to humans:

322 Yeah I think we thought medical reasons because its

certainly going to be maybe a few mice and ifs going to

save guite a lof of lives, So thought in the end it was

working oul as an advantage rather than just killing o

FHOUSE.

School A/Group 4

13.72  Its mof very mice iy i#7?
1373 fts nob nadural,
13.74 No but they've got to find a way somehow haven'r they?
13,75 Yeah but how many mice are going to get killed. I know

like its going to cure people...
13.76  Timow there's millions and millions of mice killed
1377 Its the only way we're going to find a cure.
e
(.2 Ifyou could save thousands of people from dyving with
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a few mice, it'd be a good idea.
School A/Group 7
Groups were not able, in all cases, to resolve such conflicts.

The key criteria which determined the final response to a specilic use of
genetic engineering are listed in Appendix 10 a-d and summarised in
Appendix 11.

Unconditional Acceptance

As shown in Table 3.3, very few responses indicated an unconditional
acceptance of any form of genetic engineering (12 out of the total of 89 views
identified in Section 3.2.3) and the majority of these related to high yield
crops. The defining criterion in over half these cases was the students” attitude
towards the organism involved - “nor bothered about plants', “scorpions hurt
vou ', ‘lnsects are pests'. The effect on the organism was also taken into
account - ‘plants can't feel pain'. For more details sec Appendix 12a.

Rejeciion

Almost twice as many responses rejecled some form of genetic enginecring
(21/89 views), most frequently germ line gene therapy, the oncomouse and
SCOrplon venom pesticide.

Personal beliefs and ethical values were important criteria here (9 and 4
mentions respectivelyv):
381 Pdon't think i should be done I mean people who have
got Cystic Fibrosis then like T think they were meant fo
have it. Erm, it was just meant veah. [ don't think they
should try and get rid of # because that was the way
they were meani to be.
School A/Group 5
16.73  People are always on about humans and how lts so
bad telling people they've got cancer. But ver they 're
like making mice to have cancer, It s just a ..
1674 If they do it on summar else that's not like an animal
that's alright. But to like wve an animal,
16.7% It's not fair, I mean they wouldn't like test aon humans fo
iry I freal o mouse.
[6.76  And mice aren't like humans ayway.  Probably affect
them in different ways as well,
[6.77 So that'’s a definite no.
Schoal C/Group 5

Anxiety about the risks involved and the possibility of undesirable
consequences were also an important influence (11 mentions);
Ja66 (.0 1 mean its like good for the environment and all
that (..}
35,67 Yeah but then it Il kill all the bireds.
35.68 Yeah yeah, cos of all those that eat them...
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3369 It gets rid of all pesticides and siyff which is like bad
to the environment and all thar stff But then it kil all
the caterpillars and then hedpehogs and birds and then
what eats the birds and things. (.} everybody's going
to die.
School A/Group 5
For more details see Appendix 12b.

Provisional dccepance
More than one third of all responses (34/89 views) expressed a provisional
acceptance of some form of genetic engineering, most frequently human
growth hormone, somatic gene therapy and the oncomouse. In the majority of
these cascs (28/34 views) the defiming factor was the purpose for which 1t
would be used. However, in most cases this was nol considered in 1solation.
Instead there was a weighing up of costs and benefits, In  general, if other
organisms were (o suffer, personal beliefs were to be set aside and risks with
our future were to be taken then it had to be for a good reason. Under these
circumstances genetic cngineering was only acceptable if it was to treat or
cure a serious medical condition - preferably one which could not be
prevented and for which no alternative cure or treatment was available, There
was extensive and sometimes heated discussion in some groups as to what
should be considered ‘serious’ and a recognition in some cases that their
personal view of this would change if thev, or someone close (o them, would
be personally affected by the decision, In some cases (5/34 views) acceptance
also depended on the existence of adequate controls:
2019 Itis a good idea veally, if you've never been that small 1
don't think you can ever undersiand like how good it is
really,
2920 I'lmow but prople get a good chance of being ugly aved
stuff like that. And they're going to be bringing ow all
these ...
2921 Can't correct everything and everyone,
f--.J
2025 Well do you think they should still be at two foot when
they re 18 or whatever? That they should be like really
small? I'think if they war, If they can, lo be average
height not taller, | mean the other thing I've noticed
they re still going to be below average height anyway.
Its just to ger them like above a bit. [ mean ...
2026 Yeah but the thing with ihis ix like its like bound to ger
in tor like the wrong hands as well, yvou know whai [
mean?  Like people who are already iall are going to
el really fall and like the baskethall ...
School A/Group 2

For more details see Appendix 12¢.
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Undecided

A substantial minority of responses (24/89 views) could not decide whether or

not a particular form of genetic engineering was acceptable, There appeared to

be twio main causcs of this uncertainty:

1. Unresolved conflict between a belief that it was fundamentally wrong in
some way and a recognition that under some circumstances it might be
desirable (7 cases).

2. Anxieties and doubts which could not be evaluated in a gquantifiable way
(17 cases).

These were not mutally exclusive:

I So what did you think about gene therapy?

foaggt

i Are vou saying then ity okay to use it ax a freatment
Sor an individuol but not to alter all the other
generations that come, nof fo have that freatment
passed om.

5.1 Yeah but wouldn't that fust mean that you'd have to
keep giving the whatever it js genes fo the children?
Because theyll get it as well won't they?

Jx2 (L) i showld be wp to the parents or whatever.

335 No but I think they should get rid of the disease if they
can see it in the genes,

I Are you saying then that you think it would be good
tr (i) change the parents eggs or sperm so that
they're children would never have it?

36.0  Yes soyou'd gei rid of the disease,

36.2  Bur the children might not have CF and then what's
that going to do to them?

363 Jrwon't do anything.

6.4 It might

{.)

366 (.} [ mean is that going to mess their genes up or
what. [ mean, we don'l really know.

367 If therels anmyway that §'s going to harm the child it
showldn't be done. Cos that is a new life and if that's
gaing (o harm then ils not right. I think it would be
better to actually, you know, treat them afterwards -
(ke you treal the parents.

(.

36,11 No, but its' the parenis choice isn't it?

! You seem to be saying something quite important
about choices and rights and whe should make the
choices is that right?

foeed

371 It's the parents choice.
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3.1.5

372 Buw there's no point making the child have CF if it
doesn't need it Ifvou..

I If vou cowld prevent it, is that what you're saying?

381 Yeah summat like that

| You've been talking about two different things here,
one moment  you've been talking about using gene
therapy as a freatmeni(...) and you've also been
talking abowt changing eggs and sperm in humans so
that they’re children didn't also get CF and you seem
te have mived feelings. How wounld you feel about
changing eggs and sperm in animals to improve
them?

00 No fdon'f think that's vignf,

J6.2  Nocos they can't tell you ‘oh I don't want that' because
they can't talk to vou. So it's best lefi alone. Again its
messing around with nature iR o, because nalure
doesn't need to he messed abowt with. [ it you know,
nature showld only be messed about with where I
needs to be. If its a matter of life and death,

School CAGroup 5

In addition, two groups felt that there would be so many conditions attached
to their acceptance of a particular use of genetic engineening that they would
have Lo decide each case individually.

The focus of concern was on the long term risks and the difficulties of control.
Doubts about the real or relative benelils were also mentioned - can resulis
from mice reliably inform us about humans? Ts this an appropriate use of
rESOUrCes?

Again, reasons for considering provisional acceptance focused on the purpesec
lor which it wiould be used - it would only be acceptable for serious medical
illness. The issue of ‘control” was often linked o views on provisional
acceptance - doubts about the possibility of controlling the wayv in which
something would be used, once it was available, was the reason why many
remained undecided. For more details see Appendix 12d.

The views of each group, for each context, are presented in Appendix 13 and
the criteria which determined these views are summarised in Appendix 14,

Reasoning within the groups

Engagement with the task

As shown in Table 3.4 (page 32), most groups were willing to engapge with the
tasks. However, the extent to which some groups engaged - as reflected in
their willingness to read the materials, the speed with which they considered
each context and the extent to which they were side-tracked - was himited. For
a mumber of reasons class B were very unsettled and one group was disruptive
to the point that interviewing could not continue. Despite this, some members
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ol Group B2 did become engaged with the tasks with the help ol the
interviewer, who read some of the text to them.

Cluality of discussion

Mercer (1996) suggests three ways of describing small group discussions:

1. Disprtetional ralk, involving short exchanges between students which are
characterised by individual decision-making or disagreement between
students; there are no apparent attempts to pool ideas, to reach decisions, or
to offer constructive criticism to ideas raised by others.

. Cumudative talk, involving speakers in building positively and uncntically
upon evervthing that is said in discussion.

3, Exploratory talk, during which speakers engage in critical but constructive

discussion about each other’s ideas; when challenges are made, they are
backed up with argumentation and alternative viewpoints are suggested.

[

Mercer's categories seem to focus on the reflective nature of the discussion

and the effect this has on the development of reasoned argument:

* In disputational talk points might be ignored, or disagreed with (without
any justification), as a result no coherent line of argument develops and
points are unrelated;

s In cumulative falk points are unreflectively and uncriticallv accepted, as a
result single lines of argument are re-enforced and comments build on each
other;

s In exploratory talk points are constructively criticised, as a result lines of
argument arc challenged and alternative views are considered.

This approach to categorising discussion provided a useful starting point for
considering the quality of discussions in this study. However, no single group
fitted clearly into any one category. Using this approach, many groups showed
intermediate forms of discussion and most groups moved between the
dillerent forms of discussion as they moved between contexts. Quality of
discussion seemed to be influenced by such factors as the group’s interest in
the topic, the extent of their prior knowledge and experience and the extent to
which group members were in agreement with each other. In some groups the
form of the discussion changed within a single context, for example in
response to a change in the direction of the discussion or to the raising of a
new point, In the following extract the group are considering the use of gene
therapy. The form of the discussion changes from disputational talk (but
wilhout any disagreement) to more exploratory talk when one person starts to
reflect on the statements presented on the card. This is followed by uneritical
agreement from several members of the group which could perhaps be
considered cumulative talk but doesn't actually add anwthing to the
discussion:

13.37 [Idisagree with both of them.

1538 [T think the person who said statemeni 2 wani'y

shooting.

{338 I'think it showld be allowed fo cure illness.

[Disputational talk changes to more exploratory talk]
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15400 Erm I'm suve they'd [referring to the people making the
statement on the card] have a different, have different
idea really if they had ar illness would Iheyp!

1541 1think they should be able to cure Hliness but not mess
about with the old sperm, eggs, sperm and eggs, [ don't
think ihey should change someone.

1342 Only thing is - vou can do it.

1343 If vou can do it properly then you might as well change
them but Hs fust lke, if its just like going to be
haphazard . only might work then there’s ro point
doing it cos i your golng to be cured of an illness,
thai's somelhing,

[Exploratory lalk changes to uncritical agreement]

1544 Well absolutely.

13.45 Absalurely.

15,46  Yes that's what [ say.

1547 Is that il then?

{548  Yex so we agree with number one don't we,

I549 We agree with the first one.

school CiGroup 2

The range of criteria considered during the group discussions was also used as
an indicator of the guality of discussion. In general, the larger the number of
criteria considered, the better the quality of the discussion. Although it was
possible that some groups might consider a large number of criteria
superficially while others might consider only a lew bul in some depth, s
did not seem to be the case - as the following two extracts illustrate. In these
discussions on the oncomouse, taking place in the absence of an intervicwer,
Group A3 considered 9 different eriteria (criteria la, Lb, 3a, 3b, 4a, 8b, 9b, 10
and 11b; see Appendix 7), challenging, evaluating and considering their
relative importance through exploratory talk. Group A6 considered only 3
criteria rather superficially, before being side-tracked into a discussion of the
weird and wonderful (criteria 1a, 3b and 11b).

School A/Group 3;
[Ammal nights (11b) are raised early in the discussion, |
2142 (...) Cos ils fust geiting on fo the whole issue of animal
testing and whether itz vight to make animals suffer for
samething which we .
[The discussion then becomes an evaluation of the importance of this criteria,
drawing on a consideration of the origin of the oncomouse (1b)..]
2043 T disagree... hecause the mouse has obviously been
produced for a particular purpose. It Isr't as §f you've
grone like and got g normal mouse and ..
2144 Yeah bwi they would hove hod fo geid the mouse from
somewhere first,
[...the relative costs and benefits (8b).. ]
21,45 Yeah ir was only one mouse,

3l



Working Paper 70 Genelic engineering - the Nimit

2146 It doesn't change the jact that animals still have to
suffer the...

2147 Oh yeah I'm not saying that they should but if like, if
you can ... {don't know

2148 [ think it would be great to get vid of cancer.

2149 Oh definitely.

... possible alternatives (3b)]

21.50  But it would be beiter to do i a different way.

21,31 Yeah I don'’t think ity right fo sort of deliberately like
say deliberately design an animal so that if suffers bt

if vou (...) could take something from thai animal ..

2152 [z mor as if your doing it fo an arimal that already
exists, [ mean I kmow vou'd have fo gef a mouse like a
normal mouse in the first place but (..}

21.33 I depends on whai, go on,

[... and the relative importance of different orgamsms (1a)]

21.54 Iy all goes down fo what you, what vou think sort of ..
what life is mare important [ mean if you think that .
whatever your view might be, however yvou felt ... if
vou belleve that to have however many mice die
because af wanting to develop that research  then..,

[They also consider the potential conflict between personal belief and personal
needs (10, 9b) ]

21,55 Like [ think if it was you, if vou had cancer and you
thought they could find a cure would you have them
rest It on mice, vou'd say yves, Bul ity getiing into that
other side It is messing with nature that they're just
doing the opposile of what people want to do which is
sred rid af i, T lkmow ity @ mouse but ..

[and the probable effectiveness of the approach (4a)]

21.56 Would you, would you trust like sort of what they'd
Sound out from testing a mouse?

2157 know, well they're not the same are they

21.38 You see you never sort of hear of the actual test on
fwmans. (L)1 think testing sort of testing medical
things on animal [ think there ave arguments for that
Jor actually developing an illnesy in arimal. Designing
specially for that purpose.  But [ meom on the other .. 1
mean if you could take something from that mouse and
develap that then that's fine bt they obviously can't do
that cos otherwise they wouldn't be doing that.

[before retuming to a consideration of the relative importance of different
Organisms. |

21.39 Yeah, they would, they wouldn't dream of doing that to
a keman, they wouldn't dream of producing a human
deliberately with cancer that's guaranteed 1o suffer
wareded they?

2160 No.
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2061 Yeah I know cos (..) the mafority of people value a
fuman’s fife more than a mouse,
2162 Exactly, ves
2063 Well they do yeah but it gels down to what you value.
2164 No Fm not sayving it is vight but there's like thousands
well hundreds of people who die of cancer a year you
krow, that's one mouse.
[The remainder of the discussion was spent revisiting criteria considered earlier
from a slightly differcnt perspective]
2163 Yeah, buwt that's not the only way fo (..} research
cancer iy it
2066 Has anvbody ever thought of arother way (...
2167 Yeah, there's lots of other ways they can do it
2068 (.1 wauld like to think that this, if this was the only
wety then people would consider if more but T lhink, |
like tor think they ve only suggesting this. That there is
absolutely no other way you know they've found so

far...
[eal

2170 I mean look at the other aplions...,

2471 It's really whether vou could sori of get rid of cancer
actually.

2172 (.0 I just feel really sorry for the mouse.

2173 Well (..) I'm sorry but I com't really be bothered about
& MOLse

(.
2176 Yeah but its not that {...) its the whole principle..

In contrast, School A/Group 6:

1754 What they should do ...) they should test the treamments
on people who ve already got cancer.

1755 Yeah

1736 But they might not weni to and they might die.

17.57 Well they're going to die anyway.
Yeah
Yeah

1738 They might not.

17,39  Yeah but they might not die insiantly

17.60 Idon't think they should breed summal just o ...

1761 No neither do 1

17.62 No, cos we re against animal lesiing.

17.63 But they should try it on someone whose only got
cancer, whose going lo die amyway so.

17.64 Cos that's what they did with my granddad when he
had this weird disease. Trying all these weird things
et fimn,
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Using these two factors as a guide, but recognising that any assessment of the
quality of discussion is likely to be subjective, the discussion in each group
was described as good, average or poor (see Table 3.4). The following
characteristics were used to define these categorics:

¢ ‘poor’ - the number of criteria considered was limited and the discussion

was predominantly disputational/cumulative talk, even with the support of
the interviewer;

‘average” - two different sets of characleristics where apparent in group
discussions classified as ‘average’; discussion in some of these groups
began poorly, with consideration of a limited number of criteria and
discussion which was predominantly disputational/cumulative but, with
support  from  the interviewer, these groups moved towards
cumulative/exploratory talk: in other groups a larger number of criteria
were considered and the talk was mainly cumulative, interviewers appeared
to have little effect on the quality of discussion in these groups;

‘goad’ - these group discussions were characterised by consideration of a
wide range of criteria and a predominance of cumulative/exploratory talk;
interviewers appearcd to have little effect on the quality of discussion in
these groups.

Table 3.4 - profile of the individual groups

Groups
Characteristic A2 [A3 | A4 [AS [A6 (AT (Bl [B2|[C1 [C2 |[C3 [C4 |[C5  Ch
cngapement with |
task ok ok | poor | ok ok ok | poor | poor | poor | ok | poor | ok ok | ok
numlser of eriteria
cansidered:-
al in discussion 28 18 | s om0 o oz oz o |1z | 12| 23 |13
b influcncing
final view w | s s | 8 | 1| s & 4 4 7 7 | o9
unresolved svp | hgh | hoe hye | gat | svp at oot swp | gat | heh
contexts sl | oneo hgh EEL
svp | hgh
i

consensus within [ :,-es. yves | np | wes | wes | yes | po | wes | po | wes | wves | yes | wes
the group? anen hirh L harh

gt hye

gl

v
quality of student
discussion * ave. | ave. | 200d | ave. | ave. | poor | ave. | poor | ave. | poor | poor | ave | ave. | good [ ave.
interviewer offect ji 1] no Y5 4Ty ng |onn YiEg ¥iE ¥E5 ] ves 1 T ¥ES
on discussion? ive | ave | iwe [ byve | ave | dve Ve

hgh - human growth hormons
oo - the eneomaonss

sgl - sematic gr,n;: therapy
hye - high vield crops

et - rerm line gene therapy
AW - SCOMpion venom pesticide

£t - gene therapy (no distinction between somatic and germ line)

# Class B as o whols were very unsetiled and found o difTicult i engage with the task; one group was
w0 disruptive that interviewing was abandoned (this group was not included within the analysis).

* ‘quality of discussion” is loosely based on Mercer (1996]; it i considered in more detail within the
text, Iogether with other velevant factors,
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Influerices on the quality of discussion

It might have been expected that in groups which couldn’t reach agreement
individuals would be pushed into justifying their own views and cnticising the
opposing views and that this process might increase the quality of discussion
within the group, but this was not necessarily so. In some cases the differences
arose because some group members had strongly held beliefs which prevented
them [rom engaging with the issues in an analytical or evaluative way.

In a similar way, it might have been expected that when groups had difficulty
deciding on their view about a particular context then they would be forced to
be more articulate about the relative importance of different criteria and so
improve the quality of discussion. Transcripts were not analvsed to pick this
out but in Table 3.4 there is some indication that this might have been the
case. Of the four groups where the quality of discussion was considered to be
poor, two groups had come to a view about all contexts and two groups had
come to a view about all bul one context - germ line gene therapy.

A more important influence on the quality of the discussion seemed to be the
interviewer, Through discussion with the interviewer many groups were
pushed into making their reasoning more explicit. This process helped to
develop their awareness and understanding ol what they were being asked to
do. However, this was not always the case. In a few groups the interviewer
appeared 10 have a negative effect on discussion. In one further group the poor
quality of the discussion failed to improve in response to questioning by the
interviewer. With the exception of Group B1, who were interviewed by their
own class teacher at a time when the entire class was unsettled, it is difficult
to see why this was the case.

35



Warking Paper 7 Genstic enginearing - e limils

36



Working Paper 7- Genetic engineering - the limits

4.1

4.2

Discussion

Understanding the science

Initially, students had some difficulty with three particular genetic concepts:

¢ the concept of differential gene expression (the idea that all the somatic
cells of an individual contain the same information, but only some of it is
used in any one type of cell);

+ the distinction between somatic and germ cells, and

# the distinction between the genome and the genetic code.

Similar difficulties have been identified in other areas of the project (Lewis ef
al, 1997).

Through discussion, sometimes in the presence of the interviewer, most
groups came to accept a scientific view of differential gene expression,
Recognition of the difference between somatic and germ cells was also
achieved after discussion, but sometimes only after the interviewer had made
the different implications for gene therapy explicit. Even then, two groups
did not appear to recognise the distinction.

Difficulties with the distinction between “genome’ and *genetic code’ seemed
to be of a different order. Many students did not appear to recognise that two
guile separate concepts were involved and seemed unable to distinguish
between the message (information in the genes) and the language (or code) in
which that message was written. As a result, they were inclined to be
dismissive of the notion of a universal genetic code - dogs and plants were
clearly very different things, therefore they musr have different codes; if they
had the same code they would be wvery similar things. Many groups
maintained this belief despite the best efforts of their interviewer.

From the above points it can be seen that discussion of key concepts, within a
specific context which the students can relate 1o, did help students to develop
their scientific understanding. However it was not always ecnough, at least
within the time available to us, Possible reasons for the students’ difficulty
with the concepts of genome and genetic code are discussed in Working
Paper 2 (Lewis ef al, 1997).

Coming to a view

Almost all students were able to engage with the task in a thoughtful way
despite their lack of prior knowledge or experience The information cards
often provoked an emotional response from the students, which helped to
stimulate their interest, and interviewers provided the exira push which was
sometimes needed to stiimulate 8 more considered responsc. Some groups
also needed the stimulus of the interviewer in order 1o organise and articulate
their ideas and to justify their viewpoints. This was probably due to a
combination of inexperience (at tackling this type of task), uncertainty (about
what was required) and a lack of self discipline and/or motivation. Cwerall
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the quality of the discussion was variable, even within a single group, but in
most groups at least some of the discussion was good (sec Scction 3.2.5).

In discussing the different contexts presented to them, students drew on a
number of their own ideas and experiences in addition to those identified for
them in the stimulus material. Although strong personal beliefs were
expressed in many groups, all groups considered a range of criteria in trying
to reach a wview. In general they were cynical about human nature,
maintaining that once something was possible or available there would
always be someone willing to do it sell it or buy it - whatever controls were
imposed. There was an almost fatalistic belief, not obviously connected to
religious beliel, that things are as they are for a reason. The feeling seemed 1o
be that in using genetic engineering to change things a natural balance would
be disturbed. with unpredictable and possibly dangerous consequences. [n
part, their sometimes critical view of science and scientists - that scientists
were prepared to ignore potentially dangerous long term risks for the sake of
short term interests - seemed to stem from this,

Their view of the relative importance of animals was complex. Distinctions
were made between animals that had a sentimental appeal for humans and
animals which evoked fear or distaste. Although there was a tendency to be
sentimental about animal welfare the students were pragmatic, recognising
that most people would consider human needs and rights as more important
than animal needs and nghts, They also recogmsed that this would become
more apparent when an individual was personally affected. In many cases
their concern for animal rights was not simply a sentimental response to
animals but seemed to be part of a more general belief in the right to self
determination - that nothing should be done to an individual without that
individual’s consent. This view was not restricted to human contexts. As one
group put it - 1if it's not right for humans then really it's not right for animals
either. Other groups seemed to be expressing similar sentiments when they
said that it wasn't right because animals couldn’t tell yvou what they thought
or how they felt. These mixed views on the relative importance of different
animals led to a balancing of costs and benefits - how many mice were likely
to dic and how many human lives would benefit (and how certain and how
grcat was the benefit)?

In justifying the wview which they finally came to, groups specifically

mentioned a number of the criteria which had been considered during their

discussion. (One criterion - the use o be made of the technique or the product

- appeared to influence the final view more often than any other (see

Appendix 11, criterion 2a). Other factors which appeared to have an

impaortant influence on the final view were:

= the lype of organisms involved and their relative importance (1a);

o goncern that the process and/or product were unnatural and that their use
would be ‘messing with nature” (9b) and

s the effect of the process or product on the organisms involved (1e).
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4.3

During discussions there was hittle evidence that students were making use of
the genetic concepts which they had encountered earlier in the task. The
exception was their discussion of gene therapy, but this was usually in
response to pressure from the intervicwer.,

Educational implications

Individuals are increasingly faced with decisions resulting from the social
implications of science. especially in the area of genetics, within their
personal lives. At present teaching about such issues, and the decision
making skills needed to respond to them in a reasoned way, is very limited
within the compulsory science curriculum. The need to develop a general
curriculum which would address these issues and would equip all students
with the necessary skills is currently being discussed. The findings from this
study show that, with the use of appropriate materials and support. most
students of this age can engage in a meaningful way with science issues and
come to a reasoned view. Although a good understanding of the genetic
concepts which underpin such issues may be desirable, it does not appear to
be essential for the decision making process - in most cases well reasoned
discussion can take place without any reference to the science. Conversely, it
is possible that discussion of such issues, which have some interest and
relevance lor the students, may stimulate their interest in the underlyving
science, There was some evidence from this study that discussion of genetic
concepts within a specific context led to a better understanding. For a more
detailed discussion of this and other educational implications see Leach er @l
{1996).
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A note on the format of transcript used in this report

Verbatim transcript is presented in italics, inset from the margins. The letter
‘I" and beld print denotes that the interviewer is speaking. Line numbers and
normal print denotes that a student is speaking. The analvsis was at the group
level and no attempt has been made to identify individual students. Line
numbers give the location of the extracts within the whole transcripe.

231 This formal denotes siudent talk. The notation (..} on
a line  imdicates that part of an utterance has been
edited. [Indicates additional informalion provided by
the researcher to aid undersianding af the guote ]

I This formar denotes interviewer talk. The notfation
o) above a line indicates that one or more

uiterances have been missed out completely.

In order w0 enhance comprehension, the transcript has been ‘cleaned’ to
remove repetitions and other ‘noise’.
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Appendix 1
The viden seript: background information on genetic engineering

Crver the last 20 vears there has been a revolution in the science of genetics which has
led to the development of a whole new technology - DNA technology. In the near
future, all our lives are likely to be touched by new applications of DNA technology.
The potential of this new technology has caught the public imagination and ®Jurassic
Park’, a film about scientists recreating dinosaurs through genetic engineering, was
hugely successful.

Although *Jurassic Park’ was a work of fiction, and geneticists can 't recreate extinet
life forms, what car now be achieved is almost as astonishang. Every week, new
developments are reported on TV |, and in magazines and newspapers.

S0 what is the science of genetics all about and what is DNA7.

Creneticists look at what makes living things the way that they are and a chemical,
deoxynbonucleic acid {or DNA for short) can provide some of the answers. This
chemical 15 found in the cells of all living things.

All plants and animals are made up of cells. Cells are very small indeed - for
example, in this sheep there are many millions of cells, and cach one is so small that a
microscope is needed to see it.

The cells that we can see in this picture have been taken from a sheep. You can see the
cell membranes, which separate the cells from each other. And inside each cell, you
can see a [dark] area which is called the nucleus.

The nucleus of the cell contains chromosomes, Usually these are long thin threads
which are impossible to see, even with a microscope, but sometimes they coil up
lightly, becoming much shorter and fatter. When they are like this they can be seen,
with a powerful microscope,

Human chromosomes look like this when coiled up,

Chromosomes are very important, because they contain the cells” DNA,

DMNA 15 so thin thal it can never be seen with an ordinary microscope but if we could
see it it would look something like this:

Peause
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It is incredibly long and tightly coiled, so that an enormous amount of it can be
packed into a single chromosome.

[INA is made up of sub units. There are only four different types of sub unit(
|coloured red, vellow, green and blue] in this diagram) but millions of them are linked
together to form one single strand of DNA. The sequence of different sub units
produces a coded message which tells the cell how to make the things 1l needs,

The code which is used is called *The Genetic Code’.

The messages in the DNA are broken down into genes. Each gene contains
information needed to make just one of the many things which the cell needs.

It is the genetic information in the genes which makes living things the way they are.
For example, the genes in grass cells will contain different information from the genes
in dog cells; the genes in dog cells will contain different information from the genes in
human cells.

Different living things contain different genetic information, but cells from all living
things read the genetic code in the same way. This is important for geneticists - for
cxample, it means that grass cells can understand the information in dog genes or dog
cells can understand the information in human genes.

(Gencticists can now take advantage of this fact. Recently they have leamnt how to
identify useful genes, how to cut and copy them (use a word processor e.g.) and how
to move them about between different kinds of cells. The use of these techniques is
called “genetic enginesnng’.

For example, if the human gene which tells a human cell how to make insulin is put
into a bacterial cell, the bacterial cell will be then able to make human insulin.

The following example shows how genetic engineering works in more detail.

Flowers come in wide variety of colours and shades.

Pause

If you look just at roses, though, there is one colour that you never sce - blue.

Many rose growers wish that there was a blue rose and rose breeders, aware of the
potentially valuable market, wish they could produce one.

By cross-fertilizing different coloured roses, rose breeders have produced a whole

range of interesting new varieties - but so far no-one has been able 1o produce a blue
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rose. This is because no rose cell contains any genes which code for blue lower
pigment. With the aid of genetic engineering this could all change.

Although there are no blue roses, it is not hard to find other species with blue flowers.
(reneticists are attempting to find the gene that codes for the blue pigment in these
fowers, and insert it into rose cells

For example, by taking one cell from these lobelia plants, the geneticists could
attempl o [ind the gene for the blue pigment in the laboratory.

Although identifying the gene is a fairly complex procedure, it can now be done.
Then, the part of the DNA containing the gene for blue pigment is removed from the
lobelia cell and copied hundreds of times. The resulting fragments of DNA are minute
- much too small to see even with the most powerful of microscopes.

These copies are then added to rose cells. If just one rose cell takes the gene for blue
pigment into its own DINA it should be able to make its own blue pigment, From that
one cell  the plant breeders would be able to grow a blue rose and from that one rose
they could grow many more,

So [ar, scientists haven’t managed to put a working ‘blue’ gene into a rose cell but the
race is ofl....

single root or shoot tip from a plant will contain many thousands of cells, so
collecting cells for these experiments doesn’t harm the plants at all, The same is true
for similar experiments using animal cells - for example in human beings cells can be
washed from the inside ol the mouth without harming the persen at all.

Making blue roses might not seem a very important application of DNA technology,
But other applheations may have important consequences in medicine, industry and
agriculture.

For example, bacterial genes are being added to plant cells to make crops resistant to
pests and human genes are being added to sheep cells so that the sheep will produce
human proteins in their milk; proteins hke insulin, for treating diabetics, and factor 8.
for treating haemophiliacs,

However, along with the possible advantages come potential difficulties. In this
session, you will be working in groups to consider your views about the advantages

and disadvantages of genctic enginccring.
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» But first, you'll have the opportunity to make sure that you have understood the

background information in this video.
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Appendix 2
Contexts and Criteria

The purpose of this task was to probe the extent to which voung people think there
should be limits to the use of genetic engineering. The following criteria were thought
to be potentially important factors in determining where the limits of acceptability for
genelic engineering lay:-
= type of organism (human, other verlebrates, invertebrates, plants, micro-
Organisms)
» nature of orranisms (domestic vs “wild™)
» nature of transfer (within species, between species, including fexcluding
human genes)
» purpose of the application (medical treatment, medical research, social
advantage/control, increased food production)
» effect on organism (no effect, harmful, lethal)

The five contexts listed below were chosen to cover as many of these criteria as
possible:-
1) production of Human Growth Hormone
The transfer of genes 1s befween specics ;
- from human to sheep
- from human to bacteria
These orgamsms are ;
- human!
- domesticated (sheep)
- wild but cultured (bacteria)
The product is wsed lor ;
- medical reasons (treatment of HGH deficiency)
- social reasons (social advantage of tall people)
The effect on the organisms is :
a) sheep - little elfect on successfully manipulated mature sheep
- possibly disastrous effect on embryo if manipulation
unsuccessful
b) bacteria - no apparent effect

2) Gene Therapy
The transfer of genes is within species :
- from human to human
The organism is :
- human
The possible uses are :
a) somatic gene therapy (currently under research)
- anly affects selected cells within one individual
- medical use only (treatment of genetic disease, cancers)
b} germ line gene therapy (currently prohibited in humans)
- alters ¢ges and sperm, therefore all subsequent generations
- social/medical use (eradicaling penetic disease)
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- social use (selecting preferred characteristics)
The effect on the organism is :
= benefit if use as treatment successful
- severe/Tatal illness if treatment goes wrong
- unknown risks (o embryo

3) production of The Oneomouse
The transfer of genes is within species :
- from mouse to mouse
The organism is ;
- domestic (laboratory bred mice)
The product (the *oncomouse’) is used for :
- medical research (to test the effectivencss of cancer treatments)
The effect on the organism 18 :
- harm{ul, eventually lethal

4) development of Scorpion Venom Pesticide
The transfer of genes is berween species :
- from scorpion to virus
These organisms are :
- wild (scorpion)
- wild but cultured (virus)
The product (the genetically engineered virus) is used as :
- a pesticide (sprayed onto cabbages, infect caterpillars, venom gene
becomes activated, the venom produced kills the caterpillar)
The effect on the organism is :
- non apparcnt
{but note : purpose is to kill caterpillar, which is not itself genetically
enginesred)

5) development of High Yield Crops
The transter of genes 1s befween species
- from plant species A to plant species B
These organisms are :
- wild plants
- cultivated plants
The purpose 13 to ;
- increase food production
The effect on the organism is :
- non apparent
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Appendix 3

The Information Cards

3a: Human Growth Hormone

* In humans, growth 1s controlled by

a hormaone.

* Sometimes the gene which produces “l don't think human genes
this growth hormone doesn’t work should ever be put into animals or
properly and no growth hormone is hacteria just so that some peuvple
produced. Children who cannot can grow exira tall.”

hormone don’t grow,

* The human gene for growth hormone
has now been put into sheep, so that the
sheep produce the hormone in their milk.
This doesn’t hurt the sheep at all.

'# The milk is collected and the growth hormone
15 separated out. It can then be given to these
children so that they can grow.

* Human growth hormone is also produced by
putting the human gene inte bacteria,

* If extra growth hormone 15 given to children ‘I think it's a good idea if it
who already produce their own hormone, means that affected children
they will grow extra tall. can grow normally.”

* Some people behieve that tall people have lots of
advantages in lile, For this reason some parents
would like to give their children extra
growth hormone,

51



ib: Gene Therapy

* In humans, some illnesses e.g. Cystic Fibrosis,
are caused by genes which don’t work properly.

* If the faulty gene could be replaced by working
copies of the gene, the illness could be cured,
This is called pene therapy.,

* But the disease could still be passed on Lo any
children. Only by altering the eggs and sperm
can the disease be got nid of completely.

* If it were possible to alter the genes in eges or
sperm for medical rezsons it might alse be
possible to alter other genes for other reasons.

# At the moment, scientists are not allowed to
change the zenes in human eggs or sperm.

% (zene Therapy seems like a good
idea. I think it's time they
started work on cggs
and sperm.™

* zene Therapy should never he
used, not even to cure illnesses ™

Je: The Oneomouse

combining genes from several
| different laboratory mice.

# The result was a mouse with known

* Onee one oncomouse had been produced
a limitless supply could be produced
naturally, by reproduction.

* The oncomouse was developed [or use 1n
cancer research. to test the effectiveness
of different treatments.

* The oncomouse has been genetically “It’s OK to use animals in this way if

engineered to develop cancer. it makes cancer treatment more
effective and helps to save

* I was orginally produced by human Lives."

and pre-selected features which was  “It can never be right to deliberately
guaranteed to develop cancer. design an animal which is guaranteed

to suffer”
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3d: High Yield Crops

* Cultivated crop plants arc sometimes
less sturdy than wild plants.

|

| * By adding genes from wild plants to
cultivated plants, stronger cultivated
plants can be grown

* These genctically engincered plants
are less casily damaged. As a resull,
they will produce more foad than
normal crop plants.

“Moving genes about between
different living things can
never be right”

“There’s nothing wrong with moving
genes about between different plants™

Je: Scorpion Venom Pesticide

* Genelic engineenng can be used 1o
protect crops from pests.

| * The scorpion gene which produces
venom has bean put into a virus which
infects caterpillars.

* This genetically enginecred virus is
then sprayed onto the crops.

* When caterpillars eat the crops, they
become infected with the vims,

* Once the virus is inside the caterpillar
it produces scorpion venom,
which kills the caterpillar,

“T dont like this idea at all.”

“If it protects the crops it's a
good idea™
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Appendix 4

The Audio Script: contexts and applications of genetic engineering

Marrator Pete and Julia are both studying for their *A’-levels at sixth form college.

Pete
Julia
Pate
Julia
Pete

Julia
Pete

Julia

Pete

Julia

Pete

Julia

Pete

Julia

Pete

Julia

Julia is doing biology, chemistry and physics, and Pete is doing economics,
history and social studies. At the moment, they're in the process of making
choices about what courses to do al University...

I reckon ["'m definitely going to apply for business studies courses.

Why's that?

Don't know really. Scems to me that at least I°l] have some chance of
getting a job at the end of it all.

Sounds really boring to me.. working in an office and that.

S0 what're you going o do then?

Genetics!

Oh! I can see that butchering thousands of laboratery rats 158 MUCH more
fun than working in a boring old office... OW! [sound of Julia slapping
him |

You KNOW it's not like that - and what do vou take me for, thinking that
I'd do that sort of thing? These days geneticists tend to work with a few
cells rather than loads of whole animals. Where’ve you been, anyvway,
haven't you heard of The Genetic Revolution”

We did this thing in social studies... something about scorpions and crops.
All sounded a bit far-fetched to me... they were on about taking scorpion
venom genes and putting them into crops.. into the cells.. so they didn’t get
eaten by bugs and that. Sound’s pretty neat to me.

‘Into bugs and that..” VERY scientific! Actually, they put the genes into
this virus, which they then infect the crops with. It means that they don't
have o use so many pesticides, which are really bad for the environment.
[t']l put the pesticide firms out of business...

But that depends on whether they do it more widely - al the moment it's
fairly experimental.

I guess.. I don’t know how many people would want to eat scorpion genes
with their Weetabix!

Yeah, some people just don't understand that by the time that the wheat gets
to them there'll be no danger. Mo, the thing that bothers me about it all is
the thought of these genetically engineered viruses all over the place,
Viruses can only live by infecting other living things. Usually they’re quite
choosy about which other living things they want to live in, but what if
genetically engineered viruses are less choosy and start to infect other
things? Could be scary!

Like “Jurassic Virus' or something? | don’t reckon it’s right to tamper with
genes and then let things out into the wild, You just don’t know what might
happen.

We did all this stuff in biology about the balance of nature - ecology and all
that. This sort of thing is messing with the balance of ecosystems.
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Pata

Julia

Pete

Tulia
Pete

Julia

Pete
Julia
Pete
Julia
Pete

Julia

Pete
Julia

Pete
Julia
P
Julia
Pete
Julia

Pele

Julia

Peie

Julia

Pete

Julia

But it does mean that less pesticides are used, and that we can make more
food to feed the world. Someone must be making a packet out of this!
Trust you o think of money! Actually, loads of biotechnology firms are
taking out patents on the genes that they have decoded. Patents are..
..when vou put a kind of copyright on something, to stop other firms from
ripping it off. I'm the economist, remember!

I don't think it's right for a firm to put a patent on genes.

(Oh veah, then evervone'd rip vou off after all the research yvou’ve invested
MOney in.

I don™t think that they should be able to put a patent on genes. This sort of
research should be used for the good of everyvone, not just for one
company’'s profit. They might decode one of yours and put a patent on vou!
How would you feel?

MNat really bothered. Can [ ask a stupid question?

That WILL be a first. Go on..

Doesn’t it hurt the scorpion to get its genes out?

[laughs] ‘Course not! they only take genes from the odd cell or two.

Oh..

| really want to be a part of all this. S0 much good can come from genctic
engineering. So many medical cures..

[whistles “Dr. Kildaire” music] You going o save the world then?

I'll do more than you, pushing paper across some boning desk. They can
already make growth hormone in sheep.

What?

Yeah, they've taken the pene for human growth hormone from people, and
put it into sheep. When the sheep produce milk, the milk contains human
growth hormone!

Yeah, yeah, yeah.,.

Mo, seriously. They didn’t used to be able to treat people with growth
problems, but now they can.

50 they just give them this special milk, and...

M, they get the growth hormone out of the milk, and then they inject it
Oh, OK, but I thought vou said that vou weren’t keen on messing about
with genes? Those sheep have got human genes in them now!

Yes, but..... at least they're not released mnto the wild to breed. And for
some things, like insulin for diabetes, they put the genes into bacteria, not
ammals,

S0 1l's OK 1o mess with bactena genes, but not amimals? Bit hypoeritical,
1sn't it?

I think it's just... different. Anyway, [ think it's more OK if it"s going to
help people medically, than just make money for some company or make
some farmer get better crop yields..

But he'll also be helping to feed the world... and anyway, I've heard that
some parents in the States pay for their children to have injections of
growth hormone so that they'll be tall enough for the basket-ball team, so it
150°t just used medically.

Well, anything can be misused... | still think that some things are more QK
than others.



Pete
Julia
Pete
Julia

Pete

| pause]

Pete
Julia

Pete

Julia

[pause)

Julia

Pete

Julia

[ heard this thing the other day about this genetically engineered mouse that
gets cancer..

It’s called the ‘oncomouse’. It's had genes put in it which make it get
cancer, 50 that they can try to find a cure.

Poor mouse., [ thought vou said that you wouldn't be working with whole
animals in genetics?

I certainly don't want to - but sometimes it might be necessary. After all, if
they could find a cure [or cancer.,

I bet that the people who made this mouse are making a profit by selling it
to other researchers, just like the scorpion venom scientists. But think of
the poor little mouse, doomed to die of cancer from the day it's born. And
the only hope is being killed by Julia... [second slap| OW!

Sorry.

Good! Things like that are too serious to take the mickey out of. Do you
know how many people dic of cancer cach year?

OK, OK, I said I'm sorry. And | can see some good things that can come
out of genetic engineering. Did you see that thing on telly last week about
Cystic Fibrosis? They said that they could give people a good gene to
replace the one that doesn’t work, and cure them. And the best bit is, the
new gene will be passed on to the children, and Cystic Fibrosis will
disappear for ever. That’s got to be good.

Yes.. but they can’t do it vet. My Dad says it’s a bit like Nazi Germany..
vou know, deciding what illnesses are acceptable and what i1llnesses arc not.
He thinks that if we get into that sort of thing we could all end up the same,
like clones.

Crverall, I think I'm in favour of genetic engineering, but il depends what
for. Although | am a bit concerned about the idea of messing about with
genes, [ do think that it’s acceptable for medical reasons. But I'm not
convineed if it's just to make money for companies, and [ don’t think that
they should be allowed to patent genes. And I'm happier about the idea of
changing bacterial genes and plant genes than changing animal genes.

I don't think you can have it both ways. If you think that changing genes is
wrong it doesn’t matter whether it's bacterial genes or human genes that are
being changed, and doing it for medical reasons is no better than doing il
for any other reason. And personally, I'm not happy about releasing
genetically engineersd organisms into the wild - we just don’t know what
might happen in the future. And I guess that includes Cystic Fibrosis -
we'te messing about with nature if we correct a faulty gene in such a way
that it can be passed on from parents (o children.

I wish we'd never started this conversation.. 1 felt happy with doing
genetics before...
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TAPE END3

Lead Interviewer :-
Julia and Pete have hit upon a number of issues that may have to be faced
because of the development of genetic engineering. Just like Pete and Julia,

people in real life have different points of view about these issues - about
what should, and what should not, be allowed.

Some of the ways in which genetic engineering has been used have been
summarized on cards for you. Beside each summary are a pair of statements
giving two different points of view.

We would like you to look at these cards with other members of vour
group. Your interviewer will tell you what we would like you 1o do then.
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Appendix 5

The Interview Guides

5a: Human Growth Hormone

Key Factors In This Probe Are :-

The transfer of genes is betwesn species
- from human to sheep
= from Taman (o bacteria

These organisms are ;
- haman!
- domesticated {sheep)
- wild but cultured (bacteria)

The produst is used for :
- medical reasons {treatment of HGH
deficiency’
= social reazons (3ocial advantage of
tall people)

The effect on the organisms is :

a) shecp

- little effect on successfully manipulated
mitture shesp

- possibly disastrous effect on embryo

if manipulation unsueeessiul

b} hacteria - no apparcent cffect

Areas To Probe Are :-
I} is it OK to put human genes into other
animals?

if yes” -
a) does it maiter what it°s being dose Toc?
b} what isfisn’t acceptable?

if ‘ma*
aj) why not?
b} would it be OK to put genes from
other living things into animals?
il fves®
- what sort? - what for?

2) ask those who think it is OK (0 pul geoes inio
inimals (whether human or other)
- would vou fecl differently if the animal was a
hurt as result?

3)is it OK to put human genes into bacteria?
If fyes®
a) does it matter what it’s being done for?
if fves®
- what is/isn’t acceplable?
if oo’
- why not?
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Sh:Gene Therapy

Kev Factors In This Probe Are -
The transfer of genes is within species :
- from human to human

The organism is
- human

The possible uses are :

a) somatic gene therapy (currently under research)
= noly affects selected cells within one individueal
- medical use only {reatment of genetic diseaze,

CHAMCETE )

) rerm line gene therapy (currently prohibited in
humans]

- wliers egps and sperm, therefore all subsequent

generations

- social/medical use {eradicating genetic discase)

- social use (selecting preferred characlaristics)
The effect on the organism s
- benefit if use as reatment successtul
- severe/fatal iliness if treamment goes wrang
- unknown risks to embryo

Areas To Probe Are :-
17 1[5 it OK to use Gene Therapy on
ordinary (somatic) buman cells?

27 Iz it OF to use Crene Therapy on human
eggs/sperm

Then check -
3107 ks ot OK for human eggaaperim -
- 15 it OK for eggsfsperm i other animols?

I *no’

) how does this compare to response
in HGH probe?

b} I comflict apparent, probe further.,...

47 IF it ks O for human eggsfsperm
- Are there any situations when it
might not be acceprable?

I yes"
a) when would it not be acceptable?
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Appendix 5¢: The Oneomouse

Key Factors In This Probe Are :- Areas To Probe Are :-
The transfor of genes is within species - 1} s it ever OK 1o design animals which will suffer?
- from mouse th mouse if *no’
a) iz it DK o design animals at all?
if “wes’'
The arganism is : - howwhat for'?
« dumestic (laboratory bred mice) it ‘mo’

= check reasons
(* look out for contradictions with responses to HGH)
The product (the “opcomouse”) iz used for
- medical research (to test the effectiveness
of cancer realmenis)

The effect on the organism is : 20t is OF o design animals fo suffer for betrer
- harmful, eventually lethal cancer treptment, is it Ok for other reasons?
if “wies®, profe the D
- o test cosmetics &g, mice with sensitive skin
- o test detergents ¢.g. mice with sensitive skin
- to identity pollutents which cause illness
e.g. mice which develop asthma
- tio test treatments for other discases which are
l2ss sertous than cancer 2.g. mice designed (o
develop other discases

3 50 far we have talked ahout redesigning mice using
MAOLUSE FENEE.
- Would they feel differently if human cancer genes

wre being put mto mice?
I “yes'
- in what way?
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Appendix 5d: High Yield Crops

i Key Factors In This Probe Are :-

| The transfer of genes is henween specics -

|- from plant species A to plant specics B

These organisms are :
- wild planis
- cultivated plants

The purpose is to
- inerease [ood production

|- R apparent

Areas To Probe Are ;=
Lise this sheet to probe the types of gene fransfor
that are, or arc not, acceptable.

Use 5 categories of living thing :
humans, vertebrates {mice, sheep ete.),

invertebrates (scorpions, caterpillars ete.}, plants, |

microbes (bacteria, viruses)

Check -

* which sons of living thing would they find i
prceptable to put human genes into 7

* would it ever be accepiable (o put genes from
ather living things into humans [if 20 what and
for what reasons)

* s if ever be acceptable to transfer senes
between any of the other groups of living
things? [if o what and for whal reasons)

(look for contradictions with *scorpion venom™)

* does it make any difference if the tranafer

involves wild things rather than things which
were specially bred or domesticated or
cultivated?

Examples of *wild” - wild plants, scorpion, virus, bacteria
Examples of *domestic’ - lahoratory mice, sheep, crop plants

1
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Appendix Se: Scorpion Venom Pesticide

Key Factors In This Probe Are ;-

The transfer of penes is betwesn species
- from scorpion to virs

These oTganisms are :

= wild {scorpion]

- wild but cultured {vimus)

The product (the genetically cngineered virus)
is used as

- i pastivide (spraved onie cabbapes, infect
caterpillars, venom gene becomes activatad,
the venom produced kills the caterpillar)

The effect on the organism is -
- nom apparent

{but note © purpose is to kill caterpillar,
which is not itselt zenetically enginecred)

Arens To Probe Are :-

This sheet is being used o look af the som of
extra information they might need in order to
form an opimion. They may say that they need
extra information, If they don't, ask them if they
fizlt they needed more information. Ask them all,
“what sort of addivonal information would have
hezen useful?

Then look at the attitudes they did form on the
basiz of the information available :
I} iz it O to put scorpion genes into a virus?

il “yes®
a) is it K to put other genes info viruses?
if *yes’
- what might be OK 7
- what isn't QK7

¥ lpok for any contradictions and inconsistencies

with previous answers eg

= (he use of human genes in bacteria (HGH
shesat)

- relative value of animals {not OF to hamm oice
(the oncomouse) but is O to use techniques

to kill caterpillars)

and provbe.
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Appendix 6

Group responses to the card sort activity

Statement A|lD|U|]C|NC

1 “When genes are taken out of animals it is very 15
painful for them’

2 | *The genetic code in plants works in quite a different | 3 T3] 4] 4
| way to the genetic code in animals’

3 | “Sheep that produce human insulin have a copy of the | 1 9 1 5 (13 1
| human insulin gene in every cell in their body’

4 | 'Genes are so small that you need special laboratory 15
techniques to separate different genes’

5 | “Many hundreds of genes can be coded for in just one | 11 4 | 3|1
strand ol DNA’

A - agree
[ - disagree
Ll - undecided/can’t agree
C - corrected by discussion with interviewer
NC - not corrected by discussion with interviewer®

* an untrained substitute interviewer had to be brought in for one group (13.1);
this interviewer misunderstood the purpose of this task and failed 1o correct
any misunderstandings about any of these statements; in addition, some
groups failed to understand the correction offered by the interviewer when
considering Statement 2.
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Appendix 7

The range of eriteria considered by students during discussion

Appendix Ta: the full range of eriteria considered

1. The organism
a) the type of organism
- the relative valuefimportance of different organisms e.g. whether
bactleria‘plants are less important than sheep/dogs
- the emotional response of humans towards the organism e.g. pet or pest;
affection/fear
b} the origin of the organism
- wild vs domesticated
- normal vs *designed’
¢) the precedents
- the existing relationship between that (or similar) organism and humans
e.g. do we already make use of these or other organisms - in some
way?- in a similar way?
d) the direction of the exchange of gencs
¢.2, 18 the exchange human to human, human to animal, animal to human
ete.”?
e) the effect on the organism
- amount of distress/pain it might suffer (mental and/or physical) as a result of
using or not using the technique/product; taking into account the
organism’s capacity to suffer distress or pain
- possible side effects/other effects
- relative guality of life
f) other eg availability of the organism

2, The purpose
a) what for

- purpose of use e.g. medical , social, cosmetic/aesthetic, agricultural

- importance of use/severity of condition e.g. severity of the condition

- possible future uses e.g. tvpe of use; desirability of use; possibility of misuse
b) who for (who benefits?)

- extent of use e.g. numbers involved |

- where used eg which countries

- hasis for use e.g. personal need, personal advantage, personal preference,

communal benefit

3. The need
a) the need
- 15 1t needed! why 13 it neededto what extent is it needed?
b) possible allernatives
- modification of this technique {could it be done in a different way?)
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- a different technique (is an eflective alternative availahle? If 50, how do they
comparc?)
c) alternative causes/cures
- different cause may require different type of solution eg societal values/3rd
world debt rather than destruction of crops by pests might be cause of
famine, so no need for scorpion venom pesticide

4. Effectiveness
a) effectiveness
- of technique e.g. does it work'how well does it work 15 1t likely to work
(does it produce the goods?)?
- of use/product ¢.g. how well does it do what 1t was designed to do7; 1s the
cffect permanent?
b)) available knowledge
- do we know how cifective it 157

5. Risk Assessment
a) safety/risks
= how safe is the technique/product?
b)) available knowledge
- do we know what the nsks are? (have the risks been evaluated/researched?)
- i5 it possible to know what the risks are?
) Cconsequences : environment
- the ecosystem (general)
- the food chain
- the species eg loss of variation; cxtinction
- other
d) consequences; human/social
- population explosion (overcrowding, lack of food ete.) and the consequences
of this
- ‘contamination’ :  of individual; ot food chain
- increased division; prejudice, tolerance (of difference), have 5 vs have not s
- push for perfection; rejection of less than perfect
&) consequences: other
- process elTective but something clse of value lost as a result
- financial

6. Control

a) need for control
- control of mechanism
- control of use

b) existence of controls

¢) feasibility of control

7. Commercial aspects

a) commercial interest'profil
b} availability - is it'should it be for sale?
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¢) access - is it restricted to those who can pay?

8. Relative costs/benefits
a) financial .z appropriate use of resources
by amount of good vs amount of harm
c.g. lives of a few mice vs lives of 1,00%5 of humans;
c.g. improved health due to treatment vs possibility of cell damage
(leading to cancer) due o ireatment
e.g. increased yield vs no harm to plant
¢) social vs financial e.g. increased crop yield good for starving, bad for farmer
(lower prices)

0. Personal heliefs
a) religious  e.p. interferes with gods will/laws/plans/design
b) ‘natural”  e.g. violation of natural laws, unnatural (messing with nature/playving
God)
c) established attitudes [general views, not context specific]
- people/things should be accepled lor what they are (there 15 something
wrong with a need [or perfection)
- it’s wrong to make animals suffer for human benefit

10. Personal circumstances
- does view change with personal circumstances/needs
i.e. if I were affected would | feel different”

11. Moral and ethical considerations
(rights and wrongs)
a) personal responsibilities
- was the problem self inflicted e.g. cancer, through smoking
- consideration for others
b rights
- rightls and wrongs (1s it fair’); the need to be fair; the difficulty in being fur
- animal rights
- individual rights e.g. to give informed consent; to be loved/accepted for what
YO Are

12, Other

a) stage of development (of the technique) - is it already possible/in use?
b) empathy - with those affected by the use e g the organism being used
¢) egocentrc - how will it affect me?



Appendix Th: the criteria considered by individual groups

0
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| Th » & | ] 3
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fc [ ] ! l
Oy [ ] » L) | @ i
9h "BIERE . ™ ™ @ B
9c .| e * | & ] 4
10 L ] [ ] ] [ 3
11a . _ e | . 3
11b e | e | e e o o | o |0 | 0 e e |e e e 14
12 L I | @ LI 5
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Appendix 8

Breakdown of Explicit Attitudes And Beliefs, by Group

Group

view | Al | A2 |A3 |Ad [AS |A6 |AT |B1 (B2 (C1 |C2 |C3 |C4 |C5 | Ce | total
1 . M . . » ™ &
2 e [ e [ @ TR R 0
3 . . » ) . . . . . 0
4 . » - . | = 5
5 . . » . . 5
6 ] L] 2
7 1

tofal | 2 3 4 1 1 ] 2 4 1 2 2 F 4 5 3

1. Things are as they are for a reason (s0 we shouldn’t be trying to change them).

2. Messing with genes is wrong (acting god, messing with nature).

3. All organisms are not equal (in general: bacteria and plants are less important than
animals and animals are less important than humans; the relative importance of
different ammals varied).

4. Animals should not be used'made to suffer for the benefit of humans.

5. It's only acceptable to use/change an organism if it can say what it wants/give its
consent (it's wrong to choose the genes for another organism/individual).

6. If scientists can do 1t they will do it (along similar lines; if it is available people
will miss use it).

7. Children should be loved for what they are (link with perfection).
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Appendix 9

Group Response To Each Context

Group | HGH SGT GGT ONCO HYC SVP
Al provisional | acceptable | not *provisional | provisional | unresolved
acceptable | *not
acceptable
A2 unresolved | unresolved | not provisional - unresalved
acceplable
A3 unresolved  unresolved unresolved | unresolved -
Ad provisional - provisional | provisional | acceptable | not
acceplable
AS *provisional | *provisional | *provisional | not *not fot
*not *not *nol acceptable | acceptable | acceptable
acceptable | acceptable | acceptable *Funresolved
Ab provisional | provisional | unresolved | not acceplable | not
acceptable acceptable
AT unresolved | provisional | not provisional | provisional | unresolved
acceplable
E1 provisional | provisional | not provisional | acceptable acceptable
acceplable
B2 provisional unresolved " *provisional | *acceptable | acceptable
*not *not
acceplable | acceptable
Ci provisional | provisional | unresolved | provisional | acceptable -
C2 *provisional | provisional | provisional | provisional - -
*not
acceptable
3 provisional | provisional | provisional | provisional | acceptable | unresolved
C4 provisional | provisional | unresolved | not acceplable | acceptable
acceplable
C5 unresolved | provisional | unresolved | not - not
acceptable acceptable
Co unresolved | unresolved | unresolved | unresolved | acceplable | not
acceptable
Key:  HGH - human growth hormone 36T - somatic gens therapy

GGT - germ line gene therapy

HY - high yield crops

CHWCCY - the onocomouse

SV - seorpion venom pesticide

¥ indicates more than one view expressed within the group (no consensus)

# indicates failure to differentiate between somatic and germ line gene therapy, even
with help from the interviewer
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Appendix 10

Criteria Determining Final View

Appendix 10a: Unconditional Acceptance

somatic gene therapy
criteria :

Al

high yield crops

Ad

Al

Bl

B2

1

Ca

no justification given; once the distinction between somatic and germ line

criteria :

criteria :

Ccriteria

criteria

criteria :

criteria :

criteria :

criteria :

wene therapy was clear, there was no issue with somatic gene therapy

8b - relative costs/benefits
amourt of suffering for orgarism vs extent of berefit to humans
[if clevesn 't harm the plants and it provides something of benefil
ter humens |

8b - relative costs/benefits
amaunt of suffering for organism vs extent of benefit fo humans
[it doesn’t harm the planis and it provides something of henefit
fer hisrgins |

la - type of organism

it’s plants (implication plants aren 't imporiant}

le - effect on the organism

plants can't feel pain

la - type of organism

it's planis, they re there (wild), they don't move, they re not
living (contradicted elsewhere during interview)

2b - who's benefit

it provides something of benefir to humans

l1a - type of organism

rnot bathered about planis (purpose secondary o (his)

l¢ - cffect on the organism

it 's not cruel to plants

2b - who's benefit

it pravides something of benefit ro humans

la - type of organism

it's ok {ta move genes) in plants

2b - who benefits

it pravides something of berefit to humans

la - type of organism

it s not mucking about with animals

seorpion venom pesticide

Bl

CILeTIA

la - tyvpe ol organism

noi bothered about caterpillars

11 - availability of the organism 0o be used
there are lots of caterpillars

7a - commercial advantage

]



B2

C4

criteria

criteria :

damage to the crops costs a lof of money

la - type of organism

scorpions hurl you, insecls are pesis

more info needed about 5¢/d - risk to the environment

ro justification given; once potential risks (harm through direct
contact or food chain) clarified, accept it as ok

T



Appendix 10b: Rejection

human growth hormone

A3

c2

criteria

criteria ;

5a - how safe is the technique?

if vou put human genes into other animals it might go wrong
9¢ - people should be accepted for what they are

peaple showld be accepred as they are

3¢ - alternative causes/cures

we should look for alternatives cures (eat more)

Oh - ‘messing with nature’

things should be left as they ave (small should stay small)

somatic gene therapy

A3

criteria ;

Ob - *messing with nature’
messing with human/onimal bodies is wrong

germ line gene therapy

Al

A 2

Bl

criteria :

criteria :

criteria

Ccriferia

criteria

the oncomouse

Al

Al

Ab

criteria

criteria ;

criteria :

5a - how safe 15 the technique?

something might go wrong, leading lo mulations

fa - control of use

might be misused

5d - social consequences

11b - individual rights

nat right to chose for the next genervation (nol even for
medical reasons), something may go wrong and child might be
refecied

9b - ‘messing with nature’

messing with humandanimal bodies is wrong

3 - ellect on population

it will change the population

e - feasibility of control

the ‘slippery slope ', how could you control the way it was
used?

11b - individual rights (linked with 6¢)

i 1t 's ok for ane thing why net another?

5a - how safe is the technigue?

might go wrong and damage the child

4b - do we know if it will be effective?

RO cure for cancer yet, despite massive effort, what's the

chance of this succeeding?

la - type of orgamism together with le - effect on the organism
(implication is that suffering is ok for some organisms)

unaccepiable with mice

5S¢ - possible effect on ecosystem

might interbreed with wild mice, evenrually affecting all mice

9¢c - belief: things should be accepted as they are

vou showld accept things as they are

le - effect on organism

7



the mouse would suffer
3b - possible alternatives
there is no reed to use mice (people with cancer could be used)
4b - do we know if it will be effective?
something which is effective on mice may not be effective on
humans
11b - animal/individual rights
should use peaple, who can give their consent
B2  criteria: la and le - type of organism and extent of suffering
it's wrong to use animals in this way, why not use humans
Cd criteria : Ob - ‘messing with nature’
we don 't have the right fto ‘design” an animal), 1's plaving
God

Oc - personal belief; wrong to make animals suffer for the
benetit of humans

it s wrong to make animals suffer for our benefit
(7 criteria : 4b - do we know if it will be effective?

wihal works in mice migh! nol work in humans

l1a - personal responsibilities

cancer self inflicted (smoking)

high yield crops

A3 criteria : 9b - “messing with nature’
it s wrong to move geres aboit
B2 criteria : 9b - "messing with nature’

it's messing with nature

scorpion venom pesticide
A4 criteria : 3b - consider alternatives
should consider alternatives
5c - possible effect on the environment
possible effect on the environment {food chain, loss of species)
A3 criteria : le - amount of suffering
af the carerpillars
¢ - alternative causes and cures
caterpillars rot the cawse of the problem (too liitle
Jood) therefore this won 't solve problem; alternatives need to
be considered
3¢ - possible effect on the environment
possible effect on the environment (food chain)
Ab erileria ; 3b - 13 it possible to know the risks
difficulty in assessing the risks
3¢ - possible effect on the environment
possibie effect on the environmeni (food chain, loss of species),
possibility of eross infection (virus getting into other organisms
and producing venom)
C5  criteria : 1a - type of organism
sympathy for the caterpiliars
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4a - how effective is it likely to be?

all caterpillars would have o be killed (this unlikely o
happen), crops would still he eaten by something else
5¢ - efTect on the food chain

it woanld wpsel the food chain



Appendix 10e: Provisional Acceptance

human growth hormone

Al

A

Ab

H1

1

C2

C3

4

criteria

Criteria ;

Crifera

criteria

criteria :

criteria :

criteria -
criteria :

criteria ;

criteria :

la - the type of organism

onrly vk (o use sheep if alternatives noi availahle

le - the amount of suffering

only ok if it doesn 't cause too much suffering/pain

2a - the purpose; the use which will be made of it

only ok for those with limited growih

Ha - the need for control

only ok fo use bacteria if their use is controlled (i.e. nol wble fo
excape and infect other organisms)

la - the type of organisim

only ok to use arimals if product is for treatment of medical
conditions fless hothered ahout bacteria)

?a - the purpose; the use which will be made of it

ak for very short peaple, maybe ok for others {limited view)
3a - the need for the product (liked to purpose/use)

ak if there is a real need (to reduce suffering)

2a - the use which will be made of it

only acceptable for serious medical condifion (nol allogether
siire that lack of prowth hormone is serious enoughl, if the
purpose was valid then i would be equally acceptable In sheep
or bacteria

le - amount of suffering

anly ok if the organism is not hurt

2a - the use which will be made of it

onlv ok for g medical condifion

la - type of organism

only ok if something more aeceptable than bacteria or yheep
could be wved (they don’t suggest what!)

2a - use that will be made of 1t

even then, only ok for medical conditions

2a - use that will be made of it

only ek for those with limited growth

2a - use that will be made of it

onrly ok for medical condition

2a - use that will be made of it

oy ok for medical condition, if the purpose is acceptable then
it's ok fo use any organism (imporiant human needy come
before other organtsms)

2a - use that will be made of it

orly ok for very short people (minority view: or for me if T
wanted ir!)

somatic gene therapy

Al

cribena

2a - use that will be made of 1t
o for yerious fliness

8O



Ab

AT

Bl

1

C2

C3

4

C5

erileria

criteria

criteria :

criteria :

criteria :

criteria :

criteria

criteria

2a - use that will be made of it
ok for curing cystic fibrosis
2a - use that will be made of it
ok for curing Hiness

2a - use that will be made of it
ok for curing illness

2a - usec that will be made of it
ok for curing illness

2a - use that will be made ol 1t
ok for curing illness

2a - usc that will be made ol 1t
ok for curing illness

2a - uze that will be made of 1t
o for curing illnesy

2a - use that will be made of it
ok for curing illness

1 1k - individual rights

only ok if treatment optional (informed choice is important)

germ line gene therapy

Ad

A3

2

criteria

criteria :

criteria :

criteria :

the oncomouse

Al

A2

Criteria ;

criteria ¢

2a - use that will be made of 1t

anly ok for medical conditions, not personal preference
2a - use that will be made of it
anly ok for serious medical condition (but also concerned
about
Ge - feasibility of control

where will it stop)
2a - use that will be made of it
only ok for medical condition
4a - effectiveness of the technigue

only ok if techrique effective (reliably does what it's meant o
i)
2a - use that will be made of it

only ok for medical condition

2a - use that will be made of it

only ta development treqiment for a serious medical condition
(ot ok for testing cosmetics or skin allergies, these
uRREcEssary or avildabie)

3b - possible alternatives

orly if na curefeffective treatment yel available (not ok for
dizeases like asthma, effective treatment alveady available)
fia - need for control

use of mive must be controlled to prevent escape and

cross breeding with wild mice (might lead to spread of cancer
throughou! mouse population, leading to extinction)

2a - use that will be made olit
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Ad

AT

31

B2

1

2

C3

criteria !

Criferia

criteria :

crileria :

criteria -

criteria :

criteria :

only ok for treatment for a serious medical condition

3a - possible alternatives

hetter to try drugs out directly on affected humans

2a - use that will be made of it

only ok for development of treatment for serious/fatal medical
condition

8b - relative cost/benefits

it depends on how much testing on mice is needed (1,000°s of
human benefiling af the expense af a few mice may be ok,
1000°s af mice for the benefit of very few humans may not be
i)

2a - use that will be made of it

anly for development of treatment for a serious medical
condition (not ok for unnecessary or avoidable problems)

3b - possibility of alternatives

only if no curefeffective treatment yet available (not ok for
diseases like asthma, effective treaiment already available) and
ro other means of finding a cure is available

6a - need for control

use af mice must be controlled to prevent escape and cross
breeding with wild mice {might lead to spread of cancer
throughout mouse population, leading o extinction)

Bb - relative costs/benefits

it depends on how much testing on mice is reeded (1,000 's of
fuumarn benefiting at the expense of a few mice may be ok
FNND s of mice for the benefit of very few humans may rot he
ok)

4a - how effective is it?

only ok if it will save lots of peaple from cancer

4a - how ellective 15 117

anly ok if it will save lots of peaple from cancer

8b - relative costs! benefits

it depends on how many mice are needed {1,000 of human
henefiting at the expense of a few mice may be ak, [0 's of
mice for the benefit af very few humans may not be ok)

10 - view if personally affected

recogrised that they would probably feel more positive abowi if
if they, or peaple close to them, were directly affecied

2a - use that will be made of it

11a - personal responsibilities

ok for developing curedtreatment for serious illnesy i nol self
inflicted (smokers bring cancer on themselves so why should
they be cured ait the expense of the mice?)

2a - use that will be made of it

ok for developing cure/treatment for serious Ulness

la - type of organism

only ok if it could be done with organisms other than animals
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high yvield crops

Al criteria: Ba - need for control
aonly ok as long as it is contained (can 't spread o other
cropsiplanis)

AT criteriy ; 2b - for who's use?

anly ok in countries with food shortages (in this country would
lead to a glut and a collapse of prices for the farmer)
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Appendix 10d: Undecided

human growth hormone
A2 criteria: 2a - use that will be made of 1t
fic - feasibility of control
7C - ACcess
9¢ - personal belief; people should be accepted for what they
are
use; only OK for life threatening conditions
contral; this would be difficult
aecess/cnst; those who need it most might not be able o afford it
heliefs: peaple should be accepted for what they are {it's unnatural)

Al criteria : 1d - direction of movement of genes

2a - use that will be made of it
10 - perspective if personally affected
11b - rights: if not OK for humans then should not be OK for
others

purpose; mayvhe OK for medical reasons

but  pepe of organism: i's rot QK to add genes to a uman (rRot ever jram
ather humans) and in principle, wha!'s ot QK for humans is not OK

Jfor oither organismy
but  personal considerations; If personally affected they might feel
differently
AT criteria : 2a - use that will be made of it

B - feasibility of control
9h - messing with nature
purpose; probably OK for seriows medical condition (serions growth
prohiem)
but  corirel; strict control likely to be impossible and product is Tkely to be

mistised

also  beliefl we are as we are for a reason and Increasing our natural
height iy messing with nalure

C5  criteria: le - amount of suffering
ja - extent of the need
bc - feasibility of control
extent of need; probably OK for those with growih problem
amgent of sulfering: probably OF if the sheep treated well and don't
suffer too much
but  contrel s fkely to be impossible; once it is possible to do it wor't be
possible o prevenl it being done and once a product is available it
waor 't be possible to vestrict it's use (guote here re everything has it's
price}

Ca criteria : 2a- use that will be made of it
54 - how sale s the technigue
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B - feasibility of restricting access /use
purposecthics; only for medical reasons maybe OK to wse amimals for
medical reasons b not for cosmetic reasons)

but  consequences; somelhing may go wrong
also  gontroliaccess; once avallable i won't be possible to restrict it to

medical use people will find a way to buy it

somatic gene therapy
A2 criteria: 3a - the extent of the need
5d - consequences for human population
¢ - feasibility of control, once possible/available
8a - costs/benefits; is it good value for money?
pxes i dependy on the nature and the severity of the disease
costvbenefits; v this an appropriate use of scarce resources?
consequences; eradication of illness may lead to ar increase in
poprdation and a decrease in the guality of life (jobs, housing etc.)
cortrol; once ity possible, It may not be possible to control or restrict
i's use

Co  critera : 5a - how safe is the technique?
5d - consequences for human population
conseguences, eradication of illness may lead to ar increase in
population and a decrease in the guality of life (jobs, housing etc )

riske'bencfits: may cure one illness but may cause others (may damage
celly leading to cancer)

germ line gene therapy
A6 criteria 2a - use that will be made of it
ad - consequences [or human population
8a - costs’benefits - is it worth it?
9¢ - personal belief; something wrong with need for perfection
purpoxe; mayhe OF for serious medical condition but is it worth it?
Sl have fo die of something!)
also  consequences: eradication of Hiness may lead (o an increase in
population and a decrease in the quality af life (johs, housing eic.)
also  bpelief; something wrong with a need for perfection

Cl erilena l¢ - amount of suffering
2a - use that will be made of it
purpose; may be OK for preventing illness
syffering: OK for animals if it doesn 't cause pain

C4  criteria; 2a - use that will be made of it
5a - safety of the technigue
purpose; only for preventing disease
rivks; something may go wrong

5 critens 2a - use that will be made of it
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44 - elfectiveness of process
10 - view if personally affected
purpose; maybe QK for illness
also  persongl circumstances; recognised that they would probably feel

more positive about it if they. or people close to them, were directly
affected

but  gffectiveness: depends how well it warks
* jelt they would need more information in order to reach a view

C6  eriteria : 2a - use that will be made of it
5a - safety of the technigue
5d - potential effect on the population
11h - individual rights
purpase; may be OK for cystic fibrosis sufferers
consequences; eradication of Hlness may lead o an increase in
population and a decrease in the guality of life (jobs, housing efc.)

risks. something may go wrong {what's that going to do to the other
genes?)

gthics; it shouwld be optional not compulsory

bt

*opene therapy
{* didn’t differentiate between somatic and germ line gene therapy)
A3 criteria 2a - use that will be made of it
6e - feasibility of control
Oh - ‘messing with nature’
purpose; probably OK for medical reasons
but  control; were do vou stop?

also  Belief) if that s the way you were born perhaps that s the way you're
meant to be fchanging the genes will change the essential vou')
B2 criteria : 2a = use that will be made of it

Ob - ‘messing with nature’

11b - ability to give informed consent
purpose; may be OK depending on purpose {acceptable purpose noi
specified)
ethics; may be more acceptable in humans than other animals as they
have g choice

but  Beligf it's messing with nature

the oncomouse
A3 criteria : la - tvpe of organism

le - amount of suffering

4a - effectivencss

organism; maybe OK io use mice (most peaple value humans over
mice)

suffering, mayhe OK, as the oncomouse wouldn 't exist af all it
wetsh 't going to suffer (very mixed views on this)

also
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but  gffectiveness; can results from mice reliably infarm us about
effeciiveness in humans?

i criteria : la - type of organism
3a - extent of the need
4a - effectiveness
11b - amimal nghts
need; does it matier if some people die of cancer?
fvpe of organism; might be bedter if a pesi e g. sewer rafs used
ethics; animal rights; humans are more imporiant than mice hut
crrimerly showld have rights loo

effectiveness; how likely is if to result in a cure?

high vield crops
A3 criteria ; 1d - direction of exchange of genes
Ob - ‘messing with nature’
areauiss, if genes are to be moved abou! then it 's more OK in planis
thar in mice or humans
but  beliel: not sure i is OK to move genes about (they are there for a

purpase)

AS criteria : 5b - do we know what the risks are?
9b - “messing with nature’
risk/vonseguences; we don | know what they are
also  beliefs: even if the risks were known, still might not be OK imessing
with maiure)

scorpion venom pesticide
Al crilenia 1d - direction of exchange
5bf5c - environmental consequences; do we know what the
risks arc?
ta'c - need forfeasibility of controls
organivm; fransfer of scorpion genes to virus might be OK
but  gonsequences, what are they? do we know? (Venom in the food chain?
Infection of other organisms?)
also  gontrol; what conirols could we have to prevent cross infection?

A2 criteria : 3a - extent of nead
4a - effectiveness
Se - consequences; [inancial
Ob - “messing with nature’
need; do we need beller control of pests?
gffectiveness: would it be effective in controlling pests?
consequences; it may destahilise the market - causing a gl {in the
absence af pests) leading to a drop In price for the crop
beligll messing with penes Is unnatural and wrong
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AT critena SbiSe - environmental consequences; do we know what the

risks are?
risks/vonseguences; whal are they? do we know? (Venom in the food
chain? Infection of other organisms? Long term effects)
C3 criteria : 3b - alternatives
5biSc - environmental consequences; do we know what the
risks arc?

conseguences; conceried about unforeseen effects on the ecosystem
alternatives; aren’t there better ones?
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Appendix 11

Summary Of Criteria Determining Final View, By Context

HGH SGT GGT =T ONCO HYC SYFP total
nr 17 nr 13 mr 14 nr 2 nr 17 nr Id | nr 12
1, The organizm -
o) type . 3 i 3 i G
)y direction of exchange 1 1 | 3
&) effect on 3 l 3 2 I I
1 availahiliny 1 1
[ 2, The purpose
a) how used 132 a o 2 f 19
b} who beneliis 1 A
2. The need
a) the exient 2 1 2 1 f
b b alternatives 3 2 5
¢l allemative canses I 1 2
4. The effectivencss
w) effectiveness 2 4 2 4
Iy knowledze of this 3 3
| 5, Risk assessment
u] saledy 2 1 4 7
b knowledge of risk 1 4 3
possible risk -
€] ecnsyvatem
d) human/social | 7 L1
) other 2 d 1
1 l
6. The control
al the need for controls | | 2 1 1 f
c} feasibility of 4 I 2 1 I 9
T Commercial pspects
a} advantage 1 |
C) ACCEss 1
A, Costs/benefits
a} value for money 1 1 s
b1 mouse vs hurman 3 3
e} plant s human r P
0. Personal belicfs
b mor matural 2 1 1 2 | 4 1 12
o} ather attitndes 2 1 2 5
10. Personal effect 1 1 | 3
1. Marals and ethics
| ) responsibilities 7 2
i b} rights I I 3 I 2 b
Fey: or = fumber of responses

HGH - human growth hormone

(NCO - the oncomonse

Mote: - some groups expressed more than one view (see Appendix 9)

SGT - somatic gene therapy
HYC - high vield crops

7T - gene therapy

GGT - perm line gene thecapy

SWP = seorpion venom pesticide

- some groups were unable to respond to HYC and SVP due to lack of time
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Appendix 12

Summary Of Criteria Determining Final View, By Outcome

Appendix 12a: Unconditionally Accepted

HGH SGT GGT | ONCO | HYC SVP
nr /17 | nr 1/13 | or 0714 | nr /17 | nr$/14 | nr 312
1. The organism
a) type 3 P
| e)effecton 2
| 1) availability |
2. The purpose
| b)) who benefiis i 3
7. Commercial aspects N
a) advantage 1
&. Costs/benefits
&) plant vs human 2
| none made explicit 1 1

ke

&

TG - human growth hormone

Gi(iT - perm line gene therapy
HYC - high vield crops

Miote:

SGT - somatic gene therapy

OO0 - the oncomonse

SYTP - scorpion venom pesticide

nr - number of responscs

- some groups expressed more than one view (see Appendix )

- some groups were unable to respond to HYC and SVP due to lack of time
- several criteria may be used in determining one view
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Appendix 12b: Rejected

HGH
nr 217

SGT
nr 1/13

GT
nr 514

ONCO
nr 617

HYC
nr 214

SYP
or 512

1. The organism
a) lype
e} effect on

|
1

3. The need
b} alternatives
¢} allernative causes

4. The effectiveness
a) elfectiveness
b knowledge of this

5. Risk assessment
a) safety
b} knowledge of risk
| possible risk
<) coosvsicin
d) human/social

[

| . The control
al of use
) feasibility of

9. Personal beliefs
b not natural
) other atlitudes
‘11. Morals and ethics
a) responsibilitics
b) rights

—

2

2

1
1

Key:

HGH - human growth hormone

GOGT - germ line gene therapy
HYC - hgh yicld crops

Mo

SGT - somatic gene therapy
ONCO - the oncomouse

SYP - scorpion venom pesticide
nr - number of responses

- some groups cxpressed more than one view (see Appendix )

- some groups were unable to respond to HYC and SVP duc to lack of time
- several criteria may be used in determining one view
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Appendix 12¢: Provisionally Aceepted

HGH | SGT | GGT [ ONCO | HYC | svp
nr 1017 | nr%13 | nr4/14 | or %17 | or 2/14 | or0/12
1. The organism
a) tvpe 3 1
) effect on 2
1. The purpose
a) how used 9 9 4 G
b) who benefits 1
3. The need
a) the extent 1 1
b} alternatives 2
4. The effectiveness
a) effectivencss 1 2
' 6. The control
| a) the need for control 1 2 |
¢) feasibility of 1
8. Costs/benefits
b) mouse vs human . N 3
10, Persomaleffect | | | 1
11. Morals and ethics
a) responsibilities |
b rights 1
Eey: HGH - human growth hormone SGT - somatic gene therapy
GGT - germ line gene therapy ONCO - the oncomouse
HYC - high vield crops SVP - scarpion venom pesticide
nr - number of responses
Mote: - some groups expressed more than one view (see Appendix )

- some groups were unable to respond to HYC and SVP due o lack of time
- several criteria may be used in determining one view




Appendix 12d: Undecided

HGH
nr 317

SGT
nr 213

T GGT
nr 514

GT
nr 22

ONCO
nr 217

214

SVP
412

1. The organism
a) lype
d) direction of exchange
&) effect on

2. The purpose
a} how used

3. The need
a) the extent
k) alternatives

4. The effectiveness
a) cffectiveness

5. Risk assessment

a) safety

b} knowledge of risk
possible risk

¢) ceosystem

d) human/social

&) other

fi. The control
a) the need for controls
) feasibility of

T. Commercial aspects
) ACCess

8. Costs/benefits
a) value for money

0. Personal heliefs
b} not natural
¢) other attitudes

11, Persanal uﬂﬂt_

1

11. Morals and ethics
b rights

1

1

1

Key: TGH - human growth hormaone
GGT - germ line gene therapy
HY(C - high vield crops

Note:

SGT - somatic gene therapy
(M) - the oncomouse

SVP - scorpion venom pesticide
nr - number of responses

- some groups expressed more than one view (see Appendix 9)

- some groups were unable o respond o HYC and SVP due to lack of time
- some groups failed to distinguish between somatic and germ ling gene

therapy

- several eriteria may be used i determiming one view
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Appendix 13

Criteria Determining Final Views, By Group And Context
(note: some groups expressed more than one view)

Group Al

anconditional accepfance (1 5GT})

rejection (2; GGT, ONCO)

provisional acceptance (3; HGH ONCO, HYC)
wrdecided (1, SVF)

criteria: Ta(xl), Tdix!), Tefx])
Jaix2)
Ibixi)
dbixl}
Safxl}, Shix!), Scixl}
Gaixd), defxd)

somatic gene therapy - unconditional acceptance
criteria : mo justification given; once the distinction between somatic and germ line
gene therapy was clear, there was no issuwe with somatic gene therapy
merm line pene therapy - refection
eriterna 5a - how safe is the technique?
something might go wrong, leading to murations
6a - control of use
it might be mivused
the oncomouse - refection

criteria ; 4b - do we know if it will be effective?
no cure for cancer vel, despite massive effort, what 's the chance of this
succeeding?

human growth hormone - provisional acceptance

criteria : la - the type of organism

type of organlsm and avallability of alternatives; only OK o use sheep
if alternatives not available
le - the amount of suffering
anly OK I doesn 't cause loo much suffering/pain
2a - the purpose; the use which will be made of it
anly OK for those with limited growih
ta - the nead for control
only OK to use bacteria if their wse iy confrolled (i.e. not able io
escape and Infect other organisms)

the oncomouse - provisional acceplance

Criteria 24 - use thal will be made ol 1t
only ta development treatment for a serious medical condition (not
(OIK for testing cosmetics or skin allergies, these unrnecessary o
avildabie)
b - possible alternatives
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only if no cureseffective treatment yei available (not OK for
diveases like avthme, effective treatment already available)
fa - need for control
use of mice must be controlled to prevent escape and cross breeding
with wild mice fmight lead to spread of cancer throughout mouse
popuiation, leading o extinction)
high vield erops - provisional accepfance
criteria fa - need for control
arly OK as long as it is contained (can | spread to other crops/planisi
seorpion venom pesticide - undecided
criteria : 1d - direction of exchange
5biSe - environmental consequences; do we know what the risks are?
fa'c - need forfeasibility ol controls
grganism, ransfer of scorpion genes to virus might be OK
but  gcomseguences; what are they? do we know? (Fenom in the food chain?
Infection of other organisms?)
also  comtrol; what controls could we have to prevent cross infection?

Group A2

rejection (1 (7(rT)

provisional acceptance (1 ONCO)
undecided (3; HGH, 5GT, SVP)

criteria: 2aixd)
Juixd)
Fufxl)
ddix), Jefxl)
fefx2)
Tofxl)
Qefxf)
11bixl)

germ line gene therapy - rejection
criterid : 3d - somal consequences
11k - individual rights
not Fright to chose for the next generation (not even for medical
reasons), something may go wrong and child might be rejected
the oncomouse - provisional deceptance
criteria : 2a - use that will be made of it
auly QK for treatment for a serious medical condition
3a - possible alternatives
hetter to try drugs out divectly on affected humans
human growth hormone - endecided
criteria : 2a - usc that will be made of it
te - feasibility of control
Te - access
9¢ - personal belief; people should be accepled for what they are
use, only OK for life threatening conditions
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conirod: this would be difficwlt
gocessieost; those who reed it most might not be able to afford it
beliels; people should be accepted for what they care (it 's unnaiural)

somatic gene therapy - undecided
criteria : 3a - the extent of the need

5d - consequences for human population
fc - feasibility of control, once possible/avalable
8a - costs/benefits; is it good value for moeney”
use; it depends on the nature and the severity of the disease
costs'benefits: is this an appropriate use of scarce resources?
consequences; eradication of Hness may lead to ar increase in population
and a decreave in the quality of life (fohs, housing etc.}
eantral; orce It's possible, it may rot be possible to contral or pestrict it's use

seorpion venom pesticide - undecided
crileria . Ja - extent of need

4 - effectiveness
Se - consequences; financial
9b - ‘messing with nature’
need; do we need belter control of pests?
gffectiveness; would it be effective in controlling pests?
coRseguences; it may destabilise the market - cousing a glut (in the absence of
pests) leading to a drop in price jfor the crop
beligf; messing with genes Is unnatural and wrong

Group A3
undecided (AHGH, *GT, ONCO. HYC)

* no distinction made between germ line and somatic gene therapy

criteria: lafxl), 1dx2), lefxl)

2afx2)
dajxf)
tefx!)
Ohied)
1 1bixi)

human growth hormone - undecided
criteria : 1d - direction of movement of genes

but

bt

2a - use that will be made of it

10} - perspective if personally alTected

11h - rights; if not OK for humans then should not be OK for others
purpaose; mavbe QK for medical reasons
fype of organism; ity pot OK fo add genes to a human (ot even from other
Fureans) and in principle, what s not OK for humans is not OK for other
PR AT R

personal constderations, If personally affected they might feel differently

*gene therapy - undecided
criteria 2a - use that will be made of it

6 - feasibility of control
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Ob - ‘messing with nature’
purpose; probably OK for medical reasons
but  conirol’ were do you siop?
also  belief; {f that s the way you were born perhaps that's the way you ve mean! to
be (changing ihe genes will change the essential vou')
the oncomouse - iitdecided
eriteria : la - type of organism
le - amount of suffering
da - effectiveness
arganism; mayvhe OK 1o wse mice (most people value humans over mice)
also  syffering: mavbe OK, as the oncomouse wouldn 't exist af qll §ff it wasr't going
to suffer (very mixed views on this)
but  gffectivencss; can results from mice reliably inform us about effectiveness in

humans?
high vield crops - undecided
criteria 14 - direction of exchange of genes

9b - ‘messing with nature’
grganivm; if geres are o be moved abowt ther it s more QK in plants than in
mice ar humans
but  peligf: not sure it is OK to move genes about (they are there for a purpose)

Group Ad

uncondifional acceptance (1; HYC)
rejection (1) SVP)
provisional acceptance (3; HGH, GGT, ONCO)

criteria: taixd)
2afx3)
3bixl)
Syl )
8hix2)

high yield erops - anconditional acceplance

criteria : 8h - relative costs/benefits (combined
amount of suffering for organism vy exient of benefit to humans
[it daesn’t harm the plants and it provides something of benefit 1o

fumcns |
scorpion venom pesticide - rejection
criteria : b - consider alternatives

shnuld eonsider allernaiives
sc - possible effect on the envirenment
possible effect on the environment (food chain, loss of species)
human growth hormone - provisional accepfance
criteria : la - the type of organism
only OK to use animals if product is for ireatment of medical
copdirions (less hothered ahout bacteria)
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2a - the purpose; the use which will be made of it
QK for very short people, maybe OK for others (limited view)
eerm line gene therapy - provisional acceptance
criteria ; 2a - use that will be made of it
ardy OK for medical conditions, rot personal preference
the oncomouse - provisional acceplance
critena ; 2a - use that will be made of it
orly QK for development of treatment for serious{fatal medical
condilion
8b - relative cost’benefits
it deprends on how much testing on mice is needed (10005 of
human benefiling ot the expense of a few mice may be OK, 10005 of
mice for the benefit of very few humans may rot be OK) ]

Group AS

refection (6; HGH, GGT, SGT, ONCO, HYC, SVFP)
provisional acceptance (3; HGH, SGT, GGT)
undecided 1, ITYC)

criteria: Tafxl), Teixi)
2afx2)
Jaixi), 3eixd)
Safxl), Shixl), Scix2)
feixl)
Dhixd), Fcil)
wate: with the exception af SVP, there is a moral/belief element to all refecied
applications

human growth hormone - refection

criteria : 58 = how safe i3 the technique?
i vou pait Human genes Into other animeals It might go wrong
9¢ - people should be accepted for what they are
peoaple showld be accepted as they are

germ line gene therapy - rejection

criteria : 9b - ‘messing with nature’
messing with human/animal bodies is wrong

somatic gene therapy - refection

criteria : Oh - ‘messing with nature’
messing with humon‘onimal bodies iy wrong

the oncomouse - refection

crilera ; ladle - type of organism logeiher with effect on the organism
(implication is that suffering is OK for some organisms)
unaccepiable with mice
Se - possible elTect on ecosysiem
migh! interbreed with wild mice, eventually affecting all mice
B¢ - helief; things should be accepted as they are
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you should accept things as they are
high vield crops - refection
criteria ; Ob - *messing with nature’
it's wrong lo move genes aboul
seorpion venom pesticide - refection
criteria le - amount of suffering
of the caterpillars
3¢ - alternative causcs and cures
caterpillars not the cause of the problem (oo Hille food) therefore this
waon 't solve problem; alternaiives need to be considered
5¢ - possible effect on the environment
possible effect on the environment (food chain)
buman growth hormone - provisional acceplance
criteria 3a - the need for the product (linked to purpose/use)
OF if there is a real need ito reduce suffering)
somatic gene therapy - provisional acceptance
eritenia 2a - use that will be made of 11
OR for serious illness
germ line gene therapy - provisional acceptance
criteria 2a - use that will be made of it
orly OF for serious medical condition
64 - feasibilily of contral

but also concerned about conirol: where will it stop?

undecided

high vield crops - andecided

erilena : ab - do we know whal the nisks are?
9b - ‘messing with nature’

rlskiconseguences: we don 't know what they are
also  beliefs; even if the risks were known, still might not be OK {messing with

maiure)

. :

uncenditional acceptance ({; HYC)
rejection (2; ONCO, SVP)

provisional acceprance (2; HGH, SGT)
undecided (1 7T

criteria: fefxd)
2aix3)
Jbexi)
4bixl)
Sbexl), Scixl), Sdicl)
Sbexl)
Befxl)
HibfxS)
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high vield crops - unconditional acceptance
criteria 8b - relative costs/benelits
ot af suffering for organism vs extenr of henefif to humans
|1 dloesn 't harm the plants and it provides something of benefit io

Frummecarns
the oncomouse - refection
criteria le - effect on organism

the mouse would suffer
3b - possible alternatives
there is no reed to use mice (peaple with cancer could be used)
4b - do we know if it will be effective?
something which is effective on mice may not be effective on humans
1 1b - animal‘individual rights
we should use people, who can give their consenl
seorpion venom pesticide - refection
criteria : 5h - is 1t possible to know the risks
difficulty in assessing the visks
5c¢ - possible effect on the environment
possible effect an the environment (food chain, loss of species),
possibility of cross infection (virus getting into other organisms and

producing venom)
huoman growth hormone - provisional acceptance
criteria : 2a - the use which will be made of it

only acceptable for serious medical condition (rot altogether sure that
lack of growth hormone is serious ernough). if the purpose was valid
then it would be equally acceptable in sheep or bacteria
somatic gene therapy - provisional acceptance
criteria : 2a - use that will be made of it
OK for curing cysiic fibrosis
germ line gene therapy - undecided
criteria : 2a - use that will be made of it
3d - conscquences tor man population
8a - costs/benefits - is it worth it?
9¢ - personal beliel; something wrong with need for perfection
prrpoye; mupbe O for serious medical condition but ix it worth it? (Still have
o die of something!)
alse  conseguences; eradication of illness may lead ta an increase in papulation
and a decrease in the quality of life (jobs, housing etc.)
alse  pelief something wrang with a need for perfection

AT
rejection (1; GO T)
provivional acceptance (3; §GT, ONCO, HYC)
unidecided (2; HGH, SVP)

criferia: Jaix3), 2bixi)
Fhixf)
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5hix!), 5cixl), Sdixi)
fafxl), Gl

s}

Ob(xi)

Hibixl)

germ line gene therapy - rejection
criteria : 5 - effect on population
it will change the population
¢ - feasibility of control
the ‘slippery slope’, how could you control the way il was used?
11b - individual rights {linked with 6c)
i it's OK for one thing why rot another?
somatic gene therapy - provisional acceptance

criteria : 2a - usc that will be made of 1l
OK for curing illness

the oncomouse - provisional acceptance

criteria : 2a - use that will be made of 1t

anly for development of freatment for a seriows medical condition
frot OK for urnecessary or avoidable problems)
3b - possibility of alternatives
onrly If no curefeflective treatment yet available (not OK for diseases
like asthma, effective treatment already available) and no other means
of finding a cure is available
6a - need for control
uxe of mice must be controlied to prevent escape and cross breeding
with wild mice fmight lead to spread of cancer throughoul mouse
popudation, leading fo extineiion)
8b - relative costs/bencfits
Jit depends on how much testing on mice s needed (10005 of
fuiman benefiting at the expense of a few mice may be QK 1N s of
mice for the benefit of very fow humans meay vor be (K] |
high yield crops - provisional acceptance
criteria : 2b - for who's use?
only OK in couniries with food shortages (in this country wouwld lead to
a glhut anmd a collapse of prices for the farmer)
human growth hormone - wndecided
criteria : 2a - use that will be made of it
Be - feasibility of control
Db - messing with nature
prrpose; probably OK for serious medical condition (serious growth problem)
but  control; sirict conired likely to be impossible and product is kely io be
misseel
also  peliefl we are as we are for a reason and ircreasing our nalural heighi i
messing with nature
seorpion venom pesticide - wndecided
criteria 3b'5¢ - environmental consequences; do we know what the risks are?
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risksfcopsequences; what are ithey? do we know? (Venom in the food chain?
Infection of other organisms? Long term effects)

Group Bl

utconditional acceptance (2; HYC, SVP)
rejection (1; GGT)

provisional acceptance (3; HGH, 5GT, ONCO)

criferia: Taix2), Teixi), Ifixi)

2aix2)

dajxil

Safcd)
nate; fewer and different to many others; does this relale lo other aspects of this
group (reluctance to engage, inability to stay on task. disruplion form some memberys
of the group?)

high vield crops - uncenditional acceptance
criteria la - type of organism

it's plants (implication: planis aren'{ important)

le - effect on the organism

plants can'l feel pain
seorpion venom pesticide - unconditional acceptance
criteria : la - type of organism

{rot bothered about caterpillars)

1f - availability of the organism to be used

{there are lnis of caterpillars)

Ta - commercial advantage

{damage to the crops costs a lot of money)
germ line gene therapy - rejection
criteria : 58 = how rafe iz the technique?

might go wrong and damage the child
human growth hormone - provisional acceptance
criternia : le - amount of suffering

only OK If the organism is nol hurl

2a - the use which will be made of it

anly OK for a medical condition
somatic gene therapy - provisional aeceptance
criteria : 2a - use that will be made of it

QK for curing illness
the oncomouse - provisional acceptarnce
criteria : 4a - how effective is it?

oaly QK I will save lots of people from cancer

Group B2
unconditional acceptance (2; HYC, SVP)
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refection (2, ONCOQ, HYC)
provisional acceptance (2; HYC, ONCOY
undecided (1; *GT)
* ho distinction made between germ line and somatic gene therapy

criferia: faixd), fefxi)
Zafx2}, 2bixi)
dafxl}
&bixd )
Ohix2}
f0ixl)
I1b{xl)

high yvield erops - unconditional acceptance
erileria ; la - type of organism
i's planis, they 're there (wild), they don't maove, they’'re not
living (contradicied elsewhere during lnterview)
2k - who's benefit
it provides something of berefit to humans
scorpion venom pesticide - unconditional acceptance
criteria : la - type of organism
seorpions hurt you, Insects are pesis
the oncomouse - refection
criteria : la and le - tvpe of organism and extent of suttfering
it s wrong fo use animals in this way, why not use humans
high yield crops - rejection
criteria : b - *messing with nature’
it 's messing with rature
human growth hormone - provisional acceptance
criteria : la - type of organism
only OK if something more acceprable than bacteria or sheep
condd be wsed (they don't sugeest what!)
2a - use that will be made of 11
even then, only OK for medical conditions
the oncomouse - provisional acceptarnice
criteria : 4a - how effective is it?
anly OK if it will save lots of peaple from cancer
8h - relative costs’ henefits
Jit deperds on how much lesting on mice is needed 71,000 of
fuman benefiting af the expense of a few mice may be OQF, 1000°s af
mice for the benefit of very few himmans may not be QK]
10} - view if personally afTected
recognised thai they would probably feel more positive about it if they,
or people close to them, were directly affected
gene therapy - undecided
criteria : 2a - use that will be made of it
Ob - *messing with nature’
11h - ahility to give informed consent
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purpose; meay be QK depending on purpase (acceptable purpase not specified)

ethics, may be more acceptable in humans than other animals as they have a
choice
but  belief’ ir's messing with nature

Group C1

anconditional acceptance (1; HYC)
provisional acceptance (3; HGH, SGT, ONCO)
undecided (1; GGT)

criferia; Tafxl), lefxi)
2atixd}
Tlarxi)

high vield crops - unconditional acceptance
criteria la - type of organism
rot bothered about plants {purpose secondary to this)
human growth hormone - provisional acceptance
criteria : 2a - use that will be made of it
anly QK for those with limited growth
somatic gene therapy - provisional acceptance
criteria : 2a - usc that will be made of it
OK for curing illness
the oncomouse - provisional acceptance
criteria : 2a - use that will be made of it
11a - personal responsibilities
QK for developing cure/treatment for sevious illness if not self
inflicted (smokers bring cancer on themselves so why should they be
cured at the expense of the mice?)
germ line gene therapy - undecided
criteria : le - amount of suffering
2a - use that will be made of it
purpose; may be OK for preverting illness
suffering; OK for animaly if it doesn't cause pain

Group C2
rejection (1; HGH)
provisional acceptance (4; HGH, 5GT, GGT, ONCO)

criteria: 2oixd)
Jeixd)
dajxd)
Qhixd)
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human growth hormone - refection
criteria : 3¢ - alternative canses/cures
wie shonld fook for aliernatives cures (eal more)
Ob - *‘messing with nature’
thingy should be lefi ay they arve (ymall showld stay small)
human growth hormone - provisional acceptance
criteria : 2a - use that will be made of it
arly QK for medical condition
somatic gene therapy - provisional acceptance
criteria : 2a - usc that will be made of it
OK for curing illness
germ line gene therapy - provisional acceptance
criteria 2a - use that will be made of it
arfy OK for medical condifion
da - cffectivencss of the technique
ardy OF if technigue effective {reliahly does what it's meant to do)
the oncomouse - provisionad acceplance
criteria 2a - use that will be made of it
OK for developing cure/treatment jor seriows illness

Group C3
uncondifional acceptance (1; HYC)
provisional acceptance (4; HGH, SGT, GGT, ONCOY

undecided {1; SVFP)

criteria: faied), lefx!)
2afxi), 2bixl)
Jbexl)

Sbixl), Sefxd)

high yvield crops - unconditional acceptance
criteria : l¢ - effect on the organism
it's not cruel to plants
2b - who's benefit
it provides something of benefil (o humany
human growth hormone - provisional acceplance
criteria : 2a - use that will be made of it
only OK for medical condition, i the purpose Is accepiable then ity
OK to use any organism {imporiant human needs come before other

OFganisms)
somatic gene therapy - provisional acceptance
criteria : 2a - use that will be made of i

(K for curing illness
germ line gene therapy - provisional acceptance
criteria : 2a - use that will be made of it
only OK for medical condition
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the oncomouse - provisional acceptance
criteria : la - type of organism
only OK if it could be done with organisms other than animaly
scorpion venom pesticide - undecided
criteria : ih - alternatives
5hi'5c - environmental consequences; do we know what the risks arc?
conseguences; concerned about unforeseen effects an the ecosystem
alterngiives; aren | there belter ones?

Group C4

unconditional acceptance (2; HYC, SVP)
refection (1; ONCOY)

provisional acceptance (2; HGH, 5GT)
undecided ({; GGT)

criferia: Taixi)
Qafx3), 2bixl)
Safxl), Seivl), Sdicl)
Ghixl), Peixd)

high vield crops - unconditional acceptance

criteria la - type of organism
it's QK {to move genes) in planis
2b - who benefits
it provides something of benefit to humans

scorpion venom pesticide - unconditional accepiance

criteria more information needed about 5¢/d - risk to the environment
no justification given; once potential visks (harm through direct
comtact or food chain) clarified, accepd if as OK

the oncomouse - refection

criteria : b - *messing with nature’
we don |t have the right (o 'dexign’ an animal), @y plaving God
9¢ - personal belief} wrong to make animals sufler [or the benelit of
hurmnans
il s wrong fo make animals suffer for our henefit

human growth hormone - provisional acceptance

criteriy ; 28 - use that will be made of it
ardy OK for very short people (minority view: or for me if [ wanied
it

somatic gene therapy - provisional accepiance

criteria : 24 - use that will be made of it
OK for curing illness

germ line gene therapy - undecided

criteria : 2a - use that will be made of it

5a - safety of the technique
purpoxe; only for preventing discase
risks; something may go wrong
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Group C5

rejection (2; ONCO, SVP)
provisional acceptance (1; SGT)
undecided (2; HGH, GGT)

criteria: laixl), lefxl)
2afx2)
Jafxl)
dafcd), 4hixl)
Jerxl)
ficfx!)
Hfxd)
Haixl), 1ibixl)

the oncomouse - refection
criteria : 4b - do we know if it will be effective?
whal works ik mice might not work in humans
11a - personal responsibilities
cancer self inflicted (smaoking)
seorpion venom pesticide - refection
criteria : la - type of organism
sympatfy for the caterpiliars
da - how eflective 1s 11 hkely 1o be?
all carerpillars would have to be killed (thiy unlikely fo happen), crops
would still be caten by something else
5¢ - effect on the food chain
it would upser the food chain
somatic gene therapy - provisional acceptance
criteria ; 24 - use that will be made of 1l
OK for curing illness
11b - individual rights
arly QK if treaiment optional (informed choice is important)
human growth hormone - undecided
erileria ; le - amount of suffering
3a - extent of the need
6 - leasibility of conirel
extend of need; probably OK for those with growth problem
amount of syffering: probably OK if the sheep frealed well and don't suffer
oo much
but  control is likely to be impossible; once it is possible to do it won't be possible
to prevent it being done and once a product is available it won't be possible fo
restrict it's use (quote here re everything has it’s price)
germ line gene therapy - andecided
criteria : 2a - use that will be made of it
4a - effectiveness of process
10 = view if personally affected

purpase; maybe OK for illness
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also  personal circumstances; recognised that they would probably feel more
positive about it if they, or peaple close to them, were divectly affected

but  gffectivencss; deperds how well it works
* the group feli they would need more information in order 1o reach a view

unconditional acceptance (1; HYC)
rejection (1; SVP)
undecided (4; HGH, SGT, GGT, ONCO)
criferia: Taix2)

2aix2})

Jafxi}

dafxl)

Saix3}, Scixl), Sdix2)

dofd )

fibix2)

seorpion venom pesticide - rejection
criteria : 5¢ - effect on the food chain
it would upset the food chain
high vield crops - uncondifional acceptance
criteria : la - type of organism
it's not mucking about with animals
human growth hormone - urrdecided
criteria : 2a- use that will be made of it
5a - how safe i3 the technique
6 - feasibility of restricting access fusc
purposefethics; only for medical reasons (maybe OK lo use animaly for
mecical reasons but not for cosmetlc reasons)
but  comsegrences; something may go wrong
also  corrolfgecess; once available it won 't be possible fo restrict it to medical se
peaple will find a way to buy it
somatic gene therapy - undecided
criteria : 5a = how safe is the technique?
5d - consequences for human population
conyeguences; eradicalion of ilinesy may lead o an increase in popuwlation
and a decrease in the quality of life (fobs, housing eic.)
risks'benefits, may cure one illness but may cause others (may damage cells
leading to canrcer)
germ ling gene therapy - undecided
criteria : 2a - use that will be made of 1t
3a - safety of the technique
5d - potential effect on the population
11b - individual rights
prrpose: may be OF for cpstic fibrosis sufferers
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but  couseguences, eradication of illness may lead to an increase in population
and a decreave In the quality of life (jobs, housing etc. )
rizks: something may go wrong (what 's that going to do o the other genes?l)
gihics; it showld be optional not compulsory
the oncomouse - undecided
criteria la - type of organism
3a - extent of the need
da - effectiveness
11b - animal rights
need; does it maiter if some people die of cancer?
fupe of organism. might be better if a pest e g. sewer rats used
gthics: arimal rights; humans are morve important than mice bui animals
should have rights too
gffectiveness; how fkely is it fo vresull in g cure?
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Appendix 14

Summary OF Criteria Determining Final View, By Group

Al

Al

Ad

AS |

Ab

AT

Bl

C1

2

3

C4

C5

Co

1. The organism
a) tvpe
d} direction of exchange
e} effect on

£y avalability

(=1

2. The purpose
a) how used
b) who benefits

i}

(]

—_i

L]

[}

(]

3. The need
a) the extent
b) alternatives
¢) alternative causes

4. The effectiveness
a) effectiveness
b) knowledge of this

2

5. Risk assessment

a) safety

b} knowledge of risk
possible risk

¢) ecosystem

d) human/social

) other

[

(]

ik

6. The control

a) the need Tor controls
¢) feasibility of

P —

7. Commercial aspects
a) advantage
C) Access

8. Costs/benefits
a) value for money
b relative suffering’
relative benefit

9. Personal beliefs
b)) not natural
) other attitudes

10, Personal effect

11. Morals and ethics
a) responsibilities
b) rights
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