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Science Debate Kit:
Big DataBig Data

Science Debate Kit:

Facilitation tips
Ensure pupils know there is no right or wrong answer. Be observant of those who 

want to speak and are not getting a chance. Encourage students to give a reason 

for their opinions.

For groups who may need extra support you can put the following prompt sentences upon the board:

   �I think we should/shouldn�t sequence a million people�s genomes because�������.�

   �I think ������ is the most important point to think about.�

You can use all eight characters,

or fewer, as you wish.

The minimum is the four 

essential characters (in bold), 

this gives two for and two against.

Debate Kit: Big Data
Should we sequence the genomes of one million people, to find 
out more about living longer and healthier?
A structured practice debate on a controversial topic. The different ‘rounds’ of  the debate help students 

think through the issues and reconsider their opinions. The structure also shows them how to build a 

discussion and back up their opinions with facts.

Designed for 14-16 years but 

can be used by 11-18 years

Characters
For genome sequencing

• Andy Eaves � Healthy ageing researcher

• Nuala McNicol � Epidemiologist

• Ben McMillan – Politician

• Siobhan Weaver – Poet

Against genome sequencing

• Josh Hoplin – Anti-drugs companies campaigner
• Katya Jandziol – Agriculture researcher
• Bayram Parmuk – Physicist

• Chrissie Tabor – Social worker

Learning notes Learning notes 
Learning objective:

• To practise discussing      
   and debating issues
   and expressing an
   opinion.

• Understand more of
  the technical, social
  and ethical issues
  around genomics.

Other learning outcomes:

• Consider social, ethical 
  and factual issues in an
  integrated way.

• Think about different points
  of view.

• Learn to back up their
  opinions with facts.

Curriculum points covered:

Working scientifically
• Societal aspects of scientific evidence
• Developing an argument

Substantive
• Consider the potential impact of 
  genomics on health, and the 
  practical and ethical issues it raises.

• Consider what science can understand
  and contribute about healthy living 
  and living longer.
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Brian Kirkholme –
Local business leader

To meet Britain�s energy needs we must build lots of 

new windfarms and solar farms. These tend to be in 

remote places, far away from existing electricity cables. 

So to take the electricity to the people who need it, we 

have to put in lots of new cables. We need to do this as 

cheaply as possible, so that British businesses will still be 

competitive. Also, so that consumers can afford their 

electricity bills. No-one wants to sit in the dark!

Fact: It costs ten times as much to put cables underground

as it does to put in pylons.

Issue: If you�re going to MAKE electricity in remote places,

you have to have SOME way of getting it to the people 

who want to use it.

Question: If you don�t want 

pylons, do you want to pay 

twice as much for your 

electricity then? 

Becky Horner –
Baker

So bread is ready first thing in the morning, we start 

work at 2am. We get a discount on our bills � electricity 

is cheaper at night and I wondered why. It turns out you 

can�t switch power stations off and on very easily, so at night 

they have more electricity than needed. But only just enough 

sometimes in the daytime.

Fact: Our distribution system has to be big enough to handle

�peak� demand � when everyone switches their kettle on at

once � but most of the time demand is lower, so a lot of

capacity is wasted.

Issue: Not everyone starts work at 2am, but with a bit of 

thought we could all use electricity overnight more - for example 

to charge phones and laptops and run washing machines.

Question: Why don�t we get 

smarter about this and get 

more people using electricity 

at night, so we even things out.

Fearne Wilson – 
Otter conservationist

Otters are such beautiful, graceful, playful creatures. 

I fell in love with them when I visited a zoo as a kid. 

Then when I studied zoology I found out that higher 

predators like otters can show that you�ve got a healthy 

ecosystem. Now I work for the Otter Conservation 

Trust, helping protect these lovely animals and 

educate people about them.

Fact: Underground cables take longer to put in and involve 

more disruption to wildlife.

Issue: The wildlife and the health of the ecosystem is what�s 

important. Animals like otters are shy and easily disturbed.

Question: Are you really so 

shallow you think the view for 

humans to look at is more 

important than habitats for 

animals to live in?

Ellie Peebles – 
Local Nursery teacher

I work at a local nursery school. I love kids; it�s all I ever 

wanted to do. I look at them all running round, so happy 

and full of enthusiasm and I really worry what their 

futures are going to be like. We can�t just mess up the 

world and leave it for them to deal with. Underground 

cables could make this windfarm so much more expensive 

that it won�t get built.

Fact: Scientists think that unless we make big changes 

now, global warming is likely to exceed 2°C by the end of 

the century and that will be seriously devastating.

Issue: We have to put up with some stuff now, or it will be 

much worse later.

Question: Don�t you realise 

how serious the situation is?

We can�t afford to be fussy 

about beauty spots.

Nuala McNicol – 
Epidemiologist

I study the patterns of health within a whole population. 

Some diseases � like cancer or osteoporosis � will 

affect some people much more than others. We could 

use the data from the healthy ageing study too. With a 

sample of the population this big, we could make much better 

models of who is likely to get a disease.

Fact: With a small sample of the population there�s always a 

risk you�ll find associations that aren�t really there, because of 

sampling error. Or you may miss small associations that are 

there, because your sample isn�t big enough to capture them.

Issue: Technology is advancing so rapidly that soon we�ll be 

able to sequence the genomes of everyone at birth.

Question: Now we are able to 

handle this much data, shouldn�t 

we be using it? Instead of small 

samples that we can find out 

much less with?

Josh Hoplin – 
Anti-drugs 
companies campaigner

I don�t trust the big drugs companies, they�ve got no 

morals. They also swoop on data that we, the tax-payers, 

have paid for, and then they do an extra little bit of 

research, invent a drug then they make all the money 

off it! If there was a big database like this, who gets to access 

it? I bet the government would sell it to drugs companies.

Fact: Once genetic data is combined with medical data it 

can�t ever really be anonymous, because it contains so 

much information about you

Issue: I don�t want drugs companies getting to look at MY 

data about ME, and I definitely don�t want them making 

money off it!

Question: Once the information 

is there, who gets to access it? 

And how do we know it can be 

kept secure?

Chrissie Tabor – 
Social worker

I work with some of the poorest and most vulnerable 

people in our society. Immigrants, vulnerable adults, 

people with mental health issues. Some of these people 

don�t trust our health system. Some are unable and 

unwilling to give informed consent. Your big sample 

wouldn�t include them. 

Fact: Research shows that some groups of people are 

harder to make contact with and sample.

Issue: I think a skewed data set is worse than none, 

because it will SEEM like we�ve got the whole picture, but 

actually we�ll be missing stuff.

Question: Are you happy to base 

your research on a sample 

that�s probably biased?

Ben McMillan – 
Politician

I think the Human Genome Project was a triumph of 

humanity, like putting a man on the moon. It took 

thousands of people working together, and it was a 

huge step forwards for science. But in a way, that just 

gave us a rough map. Sequencing a million people�s 

genomes could be the next leap forwards as we�d learn so 

much about the variation between people.

Fact: The Human Genome Project launched a new area of 

biology called bioinformatics helping us understand much 

more about genetics and health.

Issue: If we understood genetics even better we could 

transform the lives of so many people. Fewer cancer 

sufferers, less dementia, less heart disease.  

Question: This could be a great 

achievement for humanity. 

Shouldn�t we spend our money 

on that, instead of things like nuclear weapons?



Becky Horner –
Baker

So bread is ready first thing in the morning, we start 

work at 2am. We get a discount on our bills � electricity 

is cheaper at night and I wondered why. It turns out you 

can�t switch power stations off and on very easily, so at night 

they have more electricity than needed. But only just enough 

sometimes in the daytime.

Fact: Our distribution system has to be big enough to handle

�peak� demand � when everyone switches their kettle on at

once � but most of the time demand is lower, so a lot of

capacity is wasted.

Issue: Not everyone starts work at 2am, but with a bit of 

thought we could all use electricity overnight more - for example 

to charge phones and laptops and run washing machines.

Question: Why don�t we get 

smarter about this and get 

more people using electricity 

at night, so we even things out.

Fearne Wilson – 
Otter conservationist

Otters are such beautiful, graceful, playful creatures. 

I fell in love with them when I visited a zoo as a kid. 

Then when I studied zoology I found out that higher 

predators like otters can show that you�ve got a healthy 

ecosystem. Now I work for the Otter Conservation 

Trust, helping protect these lovely animals and 

educate people about them.

Fact: Underground cables take longer to put in and involve 

more disruption to wildlife.

Issue: The wildlife and the health of the ecosystem is what�s 

important. Animals like otters are shy and easily disturbed.

Question: Are you really so 

shallow you think the view for 

humans to look at is more 

important than habitats for 

animals to live in?

Ellie Peebles – 
Local Nursery teacher

I work at a local nursery school. I love kids; it�s all I ever 

wanted to do. I look at them all running round, so happy 

and full of enthusiasm and I really worry what their 

futures are going to be like. We can�t just mess up the 

world and leave it for them to deal with. Underground 

cables could make this windfarm so much more expensive 

that it won�t get built.

Fact: Scientists think that unless we make big changes 

now, global warming is likely to exceed 2°C by the end of 

the century and that will be seriously devastating.

Issue: We have to put up with some stuff now, or it will be 

much worse later.

Question: Don�t you realise 

how serious the situation is?

We can�t afford to be fussy 

about beauty spots.

Siobhan Weaver – 
Poet

My mother had Alzheimer�s disease. My grandfather 

also had dementia. I�ve been tested, and I have an 

increased risk of dementia. A healthy lifestyle and 

avoiding stress can help me avoid dementia. I want 

scientists to find out as much as possible so we can all be 

armed with the right knowledge.

Fact: Most genes associated with a disease aren�t a death 

sentence, they just make it a bit more likely you�ll get it � so 

by changing your lifestyle you can even the odds.

Issue: I think having information about your own genome 

gives you more control over your own destiny.

Question: Don�t we want to 

face life with as much 

information as possible?

Katya Jandziol – 
Agriculture researcher

The world is running out of land to grow enough food 

for everyone, and we plan to spend billions sequencing 

a million people just to tinker with our understanding 

of our genes? I think the money would be much better 

spent on sequencing food crops to help us work out how 

to feed everyone in the future.

Fact: We�ve already sequenced the genomes of thousands 

of people, but over 99% of plant species haven�t even been 

sequenced once.

Issue: Human genomics might create more news headlines, 

but plant genomics, helping us feed the world in future, 

could be far more beneficial.

Question: Aren�t there other,

more important things we 

should be spending our 

money on?

Andy Eaves – 
Healthy ageing researcher

It�s my team that would be leading the research. 

From studies of all 270,000 people living in Iceland 

we already know some genes that are associated 

with living longer. But Iceland is small and not very 

diverse. We want to sequence a big section of our more 

diverse population. This will give us loads of data to look at. 

We can then try to work out what helps people stay healthy 

and live longer.

Fact: There are now thousands of people who�ve had their 

genome sequenced, but they must undergo a rigorous 

screening process that limits the range of volunteers. 

Issue: If you only look at a subsection of the population, 

you�ll get the picture all wrong. We want to know the full 

picture!

Question: Don�t we all want to 

live longer, healthier lives?

Bayram Parmuk – 
Physicist

In a normal experiment, you ask one or two questions. 

When you�ve got a great big data set like this, you keep 

going back to it and asking lots and lots of questions. 

In physics we are used to handling huge data sets. My 

worry about this genome plan is that biologists aren�t used 

to handling this much data. Most of them aren�t as mathsy 

as we are. You have to be really careful about false positives, 

or you�ll �find� all sorts of stuff that�s not really there.

Fact: A false positive is when you get what looks like a 

positive result, but actually it�s just chance. 

Issue: If you ask one question in an experiment, and get a 

�significant� positive result, then the probability of it being a 

fluke is 1 in 20. But if you ask 20 questions, then odds are, 

one of your results looks positive, just by chance.

Question: Where are we going 

to find enough biologists who 

understand maths, to make 

sure they do this right?


