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[For more activities and debate kits in this series go to debate.imascientist.org.uk ]

Debate Kit: Mars Mission
Should we send a human mission to Mars?
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.

v : /Characters D
ou can use all elght characters, Yes — We should send a human space No — We should not send a
or fewer, as you wish. mission to Mars human space mission to Mars
The minimum is the four essential | - Bill McIntosh — Spacecraft engineer * Penny O'Hara — Helicopter pilot
characters (in bold), this gives + Sarah Oakes - Politician and space enthusiast | «Robert Pinxton — Astrobiologist
two for and two against. « Sudarat Jaa — Planetary geologist - Greta Stevens — Spacecraft engineer

* Derek Amundsen — Physiologist » Kai Buchanan — Ecologist
Facilitation tips - J
Ensure pupils know there is no right or wrong answer. .
Be observant of ones who want to speak and are not getting a chance. [K54-' These debate kits have
Encourage students to give a reason for their opinions. been used with ages 11-18

For groups who may need extra support you can put the foIIowmg prompt sentences upon the board:
“I think we should/shouldn’t send humans to Mars because...

“I'think .................. is the most important point to think about. ”
glearninggnotes) <
Learning objective: Other learning outcomes: | Curriculum points covered:
* To practise discussing | * Consider social, ethical Working scientifically
and debating issues and factual issues in an » Understanding of the limitations of
and expressing an integrated way. science and ethical issues which
opinion. may arise.
* Think about different points | < Evaluating personal, social, economic, ®
P * Understand more of view. and environmental implications and
of the technical, making decisions based on evidence
physiological, social « Learn to back up their and arguments.
and ethical issues opinions with facts. « Evaluating risks and the
around human space perception of risks in the o
\ exploration. wider societal context. ‘

) This work is licensed under the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License. q

To view a copy of this license, visit http.//creatlvecommons.org/hcenses/bi—nc—saM.O/.




Vs ON A
OO L o
“asus0l| s1Lj J0 Ad0o & MBIA O] “BSUBOIT [BUOREWBIU O

OM[/oIBYS-[BIIBLULIODUON-UORNGLNY SUOWWOD) SANESID) U} JOpUN PASUaI| SI HIOM SIYL

JS85IN0SBI-01eqap-SIEW N DIO JSUSIOSEW 91eqap (e
I SIU} YIIM PaSN &g UED LOIYM S89IN0Sal JO dBUEBl B Pajos)od dABY A\

JOIGSa M BIOWA]S ‘JXoJU00 B
se aoeds Buisn W31 S Jo Builies| pue Buiyoes) ay) soueyuS 0} S1ayoes)}
Joj uonewuojul pue poddns ‘saoinosal 83y sepiroid HN-0H3IST

TPSAOAURSBN T

‘uoissiw eldioulld 8y} o} pajejal SaIAloE Uoieonps jo awwelboid
e Jayjabo) ind aney siauped sy pue Aouaby aoeds Hn oyl
$924nosal 13yjo

BN
© 10} SJNEUOJJSE UIEJ} O} MO PUE 8SO0UD O} MOY JNO 3IOM WY}
djay 0} (eseq yoleasal oljolejuy sy} ‘a|dwexs 1oj) SJUSUOIIAUD
paulejuod pue pajejosi, Apnis oym sisibojoyoAsd yym Burpiom
ale sajouabe aoedg *AjjeaibojoyoAsd uoissiw JNdIp B 8g pINom
j| "o|doad aAl Jo Unoj 8q Ajgeqold pinom maud ay] ‘S}eem Jo
sAep 1o} OpeSIUNWILIOoU! 7 PjNOM SJNEUOJISE 8U} PUE YUe]
PUE SJe|\ usamlaq aq P|Nom Ung ayj} sjulod SWosS 1y "SIejy o}
SUOIEOIUNWILOD IO} Be| ajnuiw (g & 89 PjNom aJay} }saq 1y

*0}0 ‘Sjejigey 9|qUISSSe pue 80epNS au}

U0 9S8Y} pulj O} SARY [[}S PINOM SINBUO.ISE BU} INg "dAlLe
syneuosise sy} uaym aiay) Buniem aue saljddns jey) os ‘uoissiw
Uewny 8y} 810j8q SIE|\ 0} 0BIED YIIM }EIO DJ0qOI PUSS O}
a|qissod s3] "asn pinom duy uInjas sy} [any JeypA HiNg 8g/e1ey}
106 pINOM 8S8Y} MOY PUE ‘SIE| UO Ul SAI| P|NOM SINEUol)Se
slejigey JO pub| JeYAA ‘Joue(d 8y} UO pUE| PINOM B|NPow

JI9pUE] [|[EWS B PUB SIB|\| PUNOJE }IGIO Ul AB)S PINOM Jeld aU} Jo
3INg 8y} (Aj93}1] 20W) JO ‘BIBHNS BU} UO PUB| PINOM JJEId B|0YM
By} Jayreym ‘puss p,am yeio e Big Moy a1e sa|qeleA JBU0

("a18y3 186 NoA uaym aq o} bulob si Joueld
ay) mou noA a1aym Joj Buipeay ‘pueyaliojag SyJUoW Yo }os 0}
aney noA Ajsnoingo jng ‘sayoeoidde }sasojo usamiaq syyuow
9z Alybnou s1 asay) "yoeoisdde asojo Jayjoue J1y ues Aay [pun
Jeak € Jnoge Joj Siep\ Uo Jiem pinod Asy} IO "8sojo AjoAnejal
ale sjoue|d oM} 8y} dIyM YOBq JO 18S Uay} pue ‘(s)yaam jo
a|dnoo e) awi Loys e Aejs pue sie|y 0} ob pjnoo ajdoad ‘yybu Y
pawi 41 03 “(Way) useMIB] Ul SI UNS BUY) PUE ‘GO JIBU) JO Spud
9)1soddo je aie Aay) uaym ‘wy uol|jiw |0t Inoge si 1ab Jars
Aoy} pede 1sayuny sy} ‘wy uol||iw 9°%S INoge si 306 Jans Aayy
sa1eau 8y ) Jay}o yoes 0} }sasoo ale Aay) usym jo abejueape
9e} 0} pawi} sI Aauunol ey} i ‘stepy 0} ydeg woly 196 0} syjuow
/ AlybnoJ aye} pinom 31 ABojouyoa) Juasaid yum ‘sjdwexs Jo4

Hom 31 Buiiew Jo Aem mau e puly Ued 9M Ji 89S 0} ‘SIe|\ O}
SuoISSIW Asejuey Jusiayip uBISep :paIog B1e oM usym op sieauibus
Jeuos0eds Jeym sl ‘jseuoy aq of "wajqosd Buneurosey e s
‘SHOM P|NOM SJEJ\| O} UOISSIW UBLINY B MOY Ul Sa|qeLieA Auew os
ale a1y, ‘ples oy ‘Binogsens ul Aysienun aoeds [euoneussiul
sy} Je Buuseuibug s0edS pUE SORNBUOLSY JO J0SSj0Id

‘YSJoAA SUYD O} 830ds am Iy SIU J0j yoIeasal 8y} Jo Hed sy

"9 PINOM 2I0W IO SJEak OM} JO 10848 BU} JBYM MOUS| J,UOP AN
"Jeak auo s| SS| 8y} uo juads sey suoAue jsabuo| ay |

‘(Sesowen smau ayy

1oy Buinem syneuodise Buiuinyas Jueydwinuy 98s Jansu nok Aym
SI YoIym) yue3 o} yoeq 3ab Asyy uaym Jieyojgaym e ul [eydsoy

) JJO uaxey s ale Aay) Ing ‘Aep e sinoy G'g 1o} 8s101axa (SS|)
UoNje)S 9oedsg [BUOIEUIBIU| 8Y) UO MBID SESM SJE UOIE[NOJID
pue sajosnw Leay J1dy) pue awnjoA poojq ybnous aey j,uop

Kauyy ‘6], 0} UIN}BI S)NEUOIISE UBYAA "dWN|OA poojq Buionpai
Aq spuodsai Apoq ay] “Apoq Jaddn ayy ui sjood os ‘“Ayaelb Aq
Apoq Jamo| sy} ojul pajind Jabuoj ou s pinj4 "SSeW as0| Seuoq
pue Aeme sjsem saposnw - sanssi) Bueag-jybiam jo asnsip
pue Buipeo| paonpas sueaw Ayaelb moj Ajpwanxe ul buleg

‘aoeds ul Aep yoes wolj Janodal

0} yue3 uo Aep e saye} )i ples s3] "YUeg Uuo punoy s|aAs|
uonelpel/Ainelbainssaid/ainjesadwa) ayy Joy pasiwndo
9SIN09 JO BIE S3IPOQ UBWNH "Jeld 1}0gos Snosswnu
Juas Apealle 9A9M Se ‘YnolIp ) saxew Jey) (oeq Ajojes
pue) aoeds ojul salpoq Buipuas sy} Ajurew s ‘esuss e u|

"youne| pue pjing o0} dAIsuadxa Ajgiseajun

9q [[IM UDIYM ‘IO SNOWIOUS UB puas am JQ ‘sbBuiyy

asay) ||e op 0} mou aAeY am uey) ABojouyos) Japag yonw

dojonap 0} pasu am Jayyg “a)sem yim Buijesp ‘Aiaesboioiw

1o sj0aya 8y} Bunjequiod ‘wiem way) Buidesy ‘pooy Usjem

‘e Buipinosd — yoeq Aem ay) ||e usy) pue ‘siejy uo ‘elay} Aem
ay} [le aAlje suewny daay 0} Moy mouy| Ajjeal J,uop os[e S\ «

‘wiay) ajebniw 0} Moy pue [oAel) 99EdS JO S}oaya
|eaiBojoisAyd wusy Buo| ayy Jnoge ybnous mous| ,uop ap «

"UBYM 1O ‘MOY ‘JeUM MOUY J,UOP BM
g ‘(sn yum ybnoua axe) 0} 9|ge 8q },UOM am SE) Aem SWOS Ul
siep\ wouy [any suiw o} aney Algeqoud ||,9pA "siepy uo aonoeld
0} 9OUBYD OU dABY ||, 9M INg ‘Yuieg woyj Jjesoadeds Buiyoune)
Je son0eud JO SJo| pey aAa\) “AauInol uinyal ayy Joj sIepy

O 90BpNS 3y} WoJ} ‘9oeds Ojul Jelosoeds e Youne| 0} MOH «

"SSEJO B|0UM BY}
10 Juoy ut i op 03 Buiney a10j0q Aes 0} Juem Aay} Jeym

O BWOS 8sIBBYS] 0} BOUBYD Pey Usy} 8A A8y "SINoj Ul sejou
asedwoo usy) pue ‘siied ui uopisod s,Jejoeleyo Jisy) Jojpue
uonsenb ayy Buissnosip Aq Hejs wayy aney o} djay Jybiw

}1 ‘UOISSNOSIP SSEJO J& JUBPLUOD Jou a1e oym sdnoub Jo4

‘Areusid ayy ul pue

pus ay} Je uoluido uMo J1ayy ssaidxa 0} SOUBYD E WAy} SAIB
‘ybnouyy Aem auy [le s J| Joyaud oA Ji punod isuly auy Joj Ajuo Jo
‘ayeqgap ayy ybnouyy Aem sy e sojol ul Aeys ueod sjidnd — ajoN

Janisensltad Jsow ayy alam sjuawnbie Yoy EAYM

*(auo sI 819y} J1) Jsow yum aaibe Aayy uonisod yolym 1oy 8jop
sajnuiw g} :Aseuald

Ty o,

S4By 0} SUBLUNY PUSS J,UPINOYS/PINOYS dM XUl |,,
:pleoq ayj uo dn saousjuas
jdwoud Buimoyjo) ayy Ind ued noA sjuspnis djay o] :3oddng

-a210yd
J19y) Jo J9)oeIRYD U} 0} UoKsanb Jiay) syse wea) yoeJ (9
¢ sbuijeay yusiaylp Auy ‘anssi ayy peay (g

gy Aeyy Aem
ayy abueyod }i 90 "}oe} J18y} N0 peal 0} suin} ayel (v,

*SIe|/\| JO 90BLNS U} UO B|IYM pue a1y} Aauinof
9y} UO UONeIPE. OIWSO0D WOJj S)NeUOIISE PISIYS 0} }S97 MOH «
;32K mouy j,uop am sbuiyy

‘}sll SBNSSI JO 10| B 9A|0S 0} aAeY p.am ‘Buiyeads Ajjeonoeld ing
3 91BQaP B JO SISB] 8y} }l 9pew am Aym si siy}) sejy o}
suewny Bulpuss jsuiebe pue Joj sjuswnbie Auew ale 818y

¢SIely 0} suojssiw uewny

SuIwQY Jupye Aep jo yibua «
sAep ype3 /g9 ueak jo yibua «

(Upe3 104 DS 19) D.£9- :21aydsowie Jo ainjesadwa) abesday «
(yne3 Jo 1ey) %8¢ IN0ge) ;s/w| L ¢ ‘ANAeld soepng «

(4ue3 Jo ey} %L | INoge ‘B3 LolINXeS Z9 10) BY ¢,0L X Zt'9 'SSBIA «
(Y1es JO 1B} %EG INOGE) W} 0BE'E 'SNIPEI UBBN «
aoue|b-e-je-sjoey siep

‘alaydsowie ulyy e sey j|

‘(uinyes pue Jaydnp 8yl syoueld JuelD), Y} 8¥1jun) 8oeuNS

Joue|d pI|OS B Sey pue S|E}oW PUE SHO0. B)e:

pasodwoo s| }1 Buiuesw ‘(ayype3 o'1) jaued |eu}sals), e s}
‘wa)sAs JEjOS INO Ul uns 8y} woly jaueld yunoy ayy si sie

SUOISSIW-Uetny-1oj-obenbue-mau-buipi

TelleMePe[e/WO0d AJI0FS//-SAY SIU} JO UoISsnosIp Bunsaleiu]
*apInb a}A}s ESEN [EIOLO YIM BUI| Ul ‘ paUUELIUN, JO pBUUEW,
SpJOM 8} Jo asn Aue paploAe aAey om 1y iU} Jnoybnouy) ‘gN

sajou punoubyoeg

‘g1-11 sabe yum pasn
usaq aARY S BjeqEp 8saY )

21o8lal 1o

unm Ayquapi Aeyy uonisod suo aiayy s| ;siubnous [eniul
S,SSB[0 8U} 9Je JBUA\ 'SSE[O B} JO }SaJ 8y} O} UOI}0as

3s414 119y} 3n0 peau 0} dnoib yoea ul Juspnjs auo }o9) (g
"JOAO WaY) peal 0} SajNUIl M3} B Way) aAIB

pue ‘dnoib Jad auo — spJed JajoeieYd JIBY} Wy} dAID (Z
"JOAOD O} JUEM

noA siajoeleyo se sdnoub Auew se ojul syuapnis yids (|

sojnuIw G¢ :AJANOY ulepy

Jooeds ul job

0} pIey aJe Jey) ‘pasu salpoq Jno Jey) sbuiy) ayy e ale Jeym
‘salpoq uewny ynoge mous| A8y} Jeym ynoge Bumjuly | ¢mou
90eds Ul suewny Aue a1ay) a1y (aoeds JISIA suewny sy
ay} pIp UBYAA ¢eoeds ul suewny Jnoge mouy| Aayy op Jeup
'sajnuiW G 11sle)S

's3084 YjIM Ssuoluido Jiayy dn yoeq pue

UOISSNISIP & PlINg 0} MOY WaY} SMOYS OS[e 2INjonJjs ay [
‘suojuIdo J1ay) 18pISU08.l pue sanss! sy ybnoayy yuyp
sjuapnjs djay 8jeqep ayj Jo ,SPUNO., JusioyIp 8y

ue|d uossan

¢SIPW 07 uoissiul uewiny e puas am pjnoys
‘uorsang)

S9JON Jayoea]




-

Robert Pinxton -
Astrobiologist

| am a scientist who looks for evidence of life on other
planets. The more | study, the more | realise that we just
don't know what life on other planets would be like.

We could be completely missing living things, just because
they are nothing like what we recognise. There could be life
on Mars, and we could accidentally contaminate the planet
and destroy it.

Fact: Some interstellar dust is made of organic molecules.
Some people think that life on Earth is all descended from
viruses brought by comets.

Issue: We can't be sure there is no life on another planet
before we get there. But we could destroy that life by going
to look.

Question: What right do we
have to go and contaminate

Getme oUL O pere

e Qher planets, just out of curiosity, like a spoilt child? j
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Kai Buchanan -
Ecologist

| study desertification — how land turns into desert and
stops being able to produce food or support plants and
animals. Deserts are growing all over the world. I'm horrified
that people talk about a Mars mission like it's a lifeboat for
humans. We can't just give up on Earth, our home, and run
away to another planet. We should stay here and put our
energy into trying to fix this one.

Fact: It costs £10,000 per kg just to launch things into a
low Earth orbit. A mission to Mars will cost hundreds of
billions of pounds.

Issue: | think that money and all that brain power would be
better spent trying to solve our problems here on Earth.

Question: Shouldn't we work out how to live sustainably
on this planet before colonising
anew one?

rma
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Everything we know is based on the life we see here on Earth.

N\ /

/"Qwironments. Are we really going to pass up this opportunitﬂ
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Penny O'Hara -
Helicopter pilot

| was a mountaineer in my youth, and climbed some of
the most dangerous mountains in the world. Now | fly a
mountain rescue helicopter. | understand what makes
people want to explore and take risks, but looking back,
I was an idiot. Every day in microgravity, people's muscles
and bones get weaker, their hearts get weaker. Every day on
the journey and on Mars they'd be exposed to levels of
cosmic radiation that we don't know how to shield them from.
We don't even know the long term effects of these things.

Fact: It takes about a day on Earth to recover from a day in
space. So two years in space would take two years to recover.

Issue: | don't think we as a society should send people on
such a dangerous mission, even if ()
they say they want to go.

Question: Would the people
who are so keen on the idea

Derek Amundsen -
Physiologist

Physiologists study how the bodies of living organisms
work. | specialise in how the human body responds to
extreme conditions. We can learn so much by studying
what happens to our bodies in space. And it's a
fascinating challenge, working out how to design spacecraft
and equipment to protect human bodies from space
radiation, low temperatures, and the effects of microgravity.
The hard thing about a mission to Mars is keeping humans
alive on the space flight and when we get there.

Fact: Humans have evolved to live in the tropics. Our
bodies are comfortable at 28°C, 1g of gravity, and 1
atmosphere of pressure. We can live in colder climates,
because we invented clothes and houses.

Issue: We can find out so much we can't here on Earth. ()

Question: We could learn so
® much about health by studying
the body's response to new
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Sarah Oakes -
Politician and space enthusiast

| think sending humans to Mars could be the Moon
landings for a new generation. More than that, it's an
incredible, amazing goal. Mars could be the start of the
next phase for humanity. It will inspire so many people,

and new inventions. | think it is our human destiny to do this. It
could bring us together as a species, give us a common goal.

Fact: Many famous and successful scientists and engineers
today were inspired by seeing the Moon landings when they
were children.

Issue: The space race had dozens of spin-offs — technology
that was developed for the space programme, but then has
been useful on Earth too. Including lifesaving ways to detect
cancer cells and many other medical improvements.

Question: Are we really going
@ | tojustsit here on Earth, while
there's a whole universe out

?
/_\there to explore?

)
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Sudarat Jaa - VY
Planetary geologist

It's so tantalising seeing the bits of data that the Mars
Rover has sent back. But it's so limited. Robots can't
'think on their feet’, they can't interpret what they see
and think of another question to ask or experiment to
do. I'm just itching for us to send up a geologist with a
hammer! We know Mars used to be more like Earth, with
water and an atmosphere. What happened to it? Finding out
could tell us a lot about Earth and our possible future.

Fact: It can take weeks of programming just to get the Mars
Rover to go back ten metres and take another look at an
interesting-looking rock they passed.

Issue: A team of people could find out more in a week than
robot probes could in years.

Question: Don't you think we
[ should go to Mars to learn as
much as possible about what

/—Qarth's future might hold?

)

7 Qlar system?
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Bill Mcintosh -
Spacecraft engineer

I've spent my life studying and designing spacecraft.
Of course | want us to send people to Mars! Partly just
because it would be really amazing to see. But far more
seriously - sooner or later we need to leave Earth, or we'll
all be wiped out. Mars would be a first step and staging post.

Fact: So many things could destroy life on Earth. Climate
change, nuclear war, we could be wiped out by an asteroid,
like the dinosaurs, and we're overdue a super-volcano
eruption. Or, if we last that long, our sun will burn out in

4.5 billion years.

Issue: While all the humans are on Earth, it's like we've got
all our eggs in one basket. It's too easy for us to get
obliterated!

Question: How else can we
develop all the technology and
knowledge we need to send
humans into the rest of the

- @

Greta Stevens -
Aerospace engineer

| totally agree we need to send humans into space as a
safeguard, like a sort of lifeboat if something happens
to Earth. But | think Mars is the wrong mission. Too far
away, too inhospitable, too difficult! We should start with a
colony on the Moon.

Fact: We can get to the Moon in 3 days. The quickest
journey to Mars would be about 7 months one way. And
that's when Mars and Earth are at their closest, which only
happens about every 2 years.

Issue: It's so much easier to get to the Moon, and to bring
people or equipment back if there are any problems.

Question: What happens if
someone falls ill or a crucial
piece of equipment fails on
Mars? It could be years before

Qa could get there to help.




