
Resources Required
• Smartphone or device for Zap code (optional – see 

Useful Links)
• Rulers
• Computers, iPads, Textbooks – for research
• Pens/Pencils – to label/draw and annotate
• Mars Fact Cards (if required – see Useful Links) 

Background to this Activity

Scientists are particularly interested studying Mars 
because of evidence that life has existed there – or might 
even still exist. This activity asks students to research 
Earth and Mars and draw them side-by-side, focusing on 
‘signs of life’. 

Comparing Earth with its neighbour Mars and drawing 
the differences will help students to understand the 
concept of life as we know it on Earth and what this 
means in the context of Mars.

Signs of Life

Signs that life exists include:

1. The presence of oxygen, ozone and methane in a 
planet’s atmosphere

On Earth, humans were already learning about  
Earth’s atmosphere as early as the 1600s. In 1770s, a 
pharmaceutical chemist called Carl Scheele discovered 
oxygen.

On Mars, NASA’s Curiosity rover discovered methane 
in the air in 2014. The ExoMars Mission will try to 
determine if the methane is produced geologically or 
biologically.

2. Evidence of water. Water is essential for life. 

On Earth, it is easy to see the presence of water, even 
from a great distance. Have a look at some of the photos 
of Earth which Tim Peake took from the ISS to show your 

students this. Besides bodies of water, the greenness of 
Earth indicates life on its surface.

If you look at Mars from a distance, or even from the 
Martian surface, all you can see is bare rock. But this 
doesn’t mean there might not be any life on Mars, it just 
means that if there is life of Mars, it is very small and 
potentially living in the rock. This type of life is called an 
endolith. If there was life on Mars in the past, there will 
still be traces of water somewhere on the planet. These 
will most likely occur below the Martian surface.

3. Evidence in fossils

On Earth, we have found fossils or organisms that lived 
4.2 billion years ago!

The ExoMars mission will be looking for signs of ancient 
life on Mars in the form of chemical biomarkers and fossil 
communities, either preserved underground or within 
surface rocks. These tiny fossils are called microfossils. By 
analysing the organic compounds in the rock scientists 
can tell if they are natural or formed by life. There are 
two instruments on ExoMars (MOMA and RLS) to do 
this in different ways and a drill to get samples from up 
to two meters below the surface. Since liquid water is a 
prerequisite for life, good candidate locations to look for 
microfossils are terrains occupied by long-lasting bodies 
of water during Mars’s early history.

Running the Activity

After discussing the various signs of life on Earth and 
Mars, ask your class to draw and label evidence of life 
on both planets. Ask them to research and record the 
diameters, temperature ranges and distances from the 
sun for both planets. 

Give children a range of resources to research from, 
including trusted internet sites, textbooks, newspapers, 
articles and the Mars Facts (see Useful Links). Discuss 
with children the reliability of some sources (for example 
Wikipedia – with anyone being able to add facts and 
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edit). 

Once children have researched key facts, they can draw 
and label (UKS2 with annotations) planet Earth and Mars. 

Children can then present their findings as ‘real 
scientists’ back to the class.

Solutions to the Activity

Earth Facts:

Diameter: 12,742 km 
Temperature range: -88 to 58°C 
Distance from sun: 150,000 km (rounded from 
149,598,262)

Mars Facts:

Diameter: 6,779 km 
Temperature range: -153 to 20°C 
Distance from sun: 228 million km (rounded from 
227,943,824)

Questions for the Class
• How are Mars and Earth similar?
• How are Mars and Earth different?
• What are the common signs of life?
• What would you do if you discovered life on Mars?
• What reasons might we have to move to Mars in the 

future? (link to overpopulation, environment damage)
• Would you live on Mars?

Additional Challenges / Extension Activities

Earth vs Mars

Split your class or groups into two teams (Earth/Mars). 
After the initial discussion around signs of life on both 
planets, each team can research their planet and the 
facts and signs of life on it.

After significant research, each team collates their 

research into a brief presentation (could be a 
PowerPoint, an A3/A2 poster/non-chronological report, 
or a larger, annotated version of the original activity). 
Each team presents to the class. This could be done 
in debate form, or as a Socratic seminar, or simply as 
a presentation to demonstrate methods of scientific 
communication.

At the end of the presentations, each team/pupil can 
vote as to which planet they would prefer to live on and 
why.

Make Your Own Life

This activity encourages microbial growth and can be 
done in a variety of ways. 

Bread: Give children a slice of bread and seal it in a 
container (sandwich bag will do) – leave for a week 
and observe. Watch as microbes grow! This can lead to 
discussion of how they got there. 

Water: Give children an empty bottle of water. Get them 
to fill it up. Leave it for a week or two and observe. 
Colonies that look clear/white should start to grow in the 
water. This can again lead to discussion about how the 
microbes got there.

Ideas for Differentiation

Lower:

Use the Mars Fact Cards provided to structure and 
support research. Build in discussion around suitability 
of resources. Children could give examples of real world 
things that are the temperatures of Earth/Mars – in order 
to give them a better understanding. For example, -153 
degrees is the equivalent to six times colder than the 
coldest day ever recorded in the UK.

Upper:

To challenge children, they can work with full digits, 
rounding 6779 km (diameter) to the nearest 10, 100 and 
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1000 – giving them an additional maths challenge. They 
could also do this with the distances from the sun for 
both Earth and Mars.

Useful Links

Zappar Content: Download or view the Zappar content 
for this activity on its webpage (URL to the left) or access 
it via the Zap

Mars Fact Cards: View or download these on the activity 
webpage (URL to the left)

Article about oldest fossils found on Earth: http://www.
telegraph.co.uk/science/2017/03/01/oldest-fossil-ever-
found-earth-shows-alien-life-mars-likely/

Mars 101: https://www.youtube.com/watch?v=E-
PuUs25rJA

ZAP! Students can independently access multimedia 
resources using the Zappar mobile/tablet app. See 
Zappar instructions at the link below and note that the 
mobile/tablet will need to be on a WIFI connection: 
marsdiary.org/resources/#teacher-toolkit

If you don’t have access to the internet in the classroom, 
all Zap code content is available to download on the 
activity’s web page (see link to the left) as a PowerPoint 
presentation or as bundles of images.

Find more great space-themed STEM resources at 
https://www.stem.org.uk/esero
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Resources Required
• Smartphone or device for Zap code (optional – see 

Useful Links)
• Access to the Internet
• History Fact Card Comprehension
• Useful Links for research

Background to this Activity

This activity focuses on the history of space exploration, 
both human and robotic, and allows students to 
understand the progress made in terms of space travel 
over the past 70 years. 

Soviet cosmonaut Yuri Gagarin was the first human 
to journey into outer space. On 12 April 1961, his 
spacecraft completed an orbit of Earth as part of Mission 
Vostok 1. He spent one hour and 48 minutes in space.

In 1969, American astronauts Buzz Aldrin and Neil 
Armstrong were the first humans to land on the moon. 
Their mission, Apollo 11, launched from Florida on 16 
July 1969. They spent 21.5 hours on the lunar surface.

The International Space Station (ISS) is a large spacecraft 
that orbits around Earth. It was launched in 1998. A 
Russian rocket launched that piece. After that, more 
pieces were added. Two years later, the station was 
ready for people. The first crew arrived on 2 November 
2000. People have lived on the space station ever since. 
Over time more pieces have been added. NASA and its 
partners around the world finished the space station in 
2011, although its components continue to be updated.

ESA Astronaut Tim Peake’s Principia Mission launched 
on 15 December 2015. Major Peake spent six months on 
the International Space Station before returning safely to 
Earth on 18 June 2016. 

ExoMars is a joint endeavor between ESA and 
Roscosmos. This programme comprises two missions: 
the Trace Gas Orbitor (TGO) and Schiaparelli, which 

were launched in March 2016, and the Mars Rover, which 
will launch in 2020. The TGO is looking for evidence of 
methane and other atmospheric gases. The Schiaparelli 
(not pictured in the activity) is an entry, descent and 
landing demonstrator module. The ExoMars rover will 
carry a drill and suite of instruments for exobiology and 
geochemistry research.

Mars Express is Europe’s first mission to the Red 
Planet. Its spacecraft orbits Mars, collecting important 
information with its cameras, spectrometers, altimeter 
and analyzer. It carries seven instruments in total. 
Launched on 3 June 2003, Mars Express also carried and 
deployed Beagle 2.

Beagle 2 was a spacecraft taken into space by Mars 
Express in 2003. It was equipped with a grinder and 
corer to collect rock samples. It was expected to land 
on the Martian surface in December 2003 however 
contact was lost with it and the spacecraft was declared 
lost in February 2004. Beagle 2 remained a mystery 
until January 2015, when NASA’s Mars Reconnaissance 
Orbiter HiRISE camera captured it on the Martian 
surface.

James Webb Space Telescope is a large infrared 
telescope being developed by the European Space 
Agency, NASA and the Canadian Space Agency. It will 
study every phase in the history of our universe, from the 
Big Bang to the birth of stars and studying planets and 
the origins of life.

Miri, or the Mid-Infrared Instrument, is an instrument on 
the James Webb Telescope which will produce infrared 
images to help us study the formation of stars and 
galaxies. It is capable of penetrating thick layers of dust 
so that we can learn about the birth of stars other than 
our own sun.

Running the Activity

Open with asking the children to discuss with a partner 
(or group) what they know about space exploration. 
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Think about: Who, What, When, Where, How and Why 
people/robots have been to space. After sharing their 
understanding, give them the opportunity to find out 
more about our History of Space Exploration.

This part can be done through: 
Reading Comprehension (using fact sheets – available as 
Zap, PowerPoint or image bundle)

Timeline activity (teacher shares facts one by one, from 
teacher notes, and creates a timeline/washing line for 
children to refer to)

Independent Research (using useful links – either printed 
or allowing children to research independently on iPad/
Computers)

At the end of the session, ask the children to share the 
most interesting fact that they found out – they will 
surprise you!

Solutions to the Activity

International Space Station 
Mission: ISS Programme – To establish an orbiting space 
laboratory for astronauts to live and work 
Year: 1998 – present date

Tim Peake 
Mission: Principia 
Year: 2015

Yuri Gagarin 
Mission: Vostok 1 – To be first human in space 
Year: 1961

Mars Express Orbiter and Beagle 2 
Mission: Mars Express 
Year: 2003

ExoMars Rover & ExoMars Orbiter 
Mission: Trace Gas Orbitor (TGO) and Schiaparelli, and 
the Mars Rover. 
Year: TGO – 2016, ExoMars Rover – 2020 

Neil Armstrong & Buzz Aldrin 
Mission: Apollo 11 
Year: 1969

James Webb Space Telescope and Miri 
Mission: JWST or Webb Mission 
Year: Launch planned for 2019

Questions for the Class
• Why do we travel to space?
• Why are robots important?
• Why are we fascinated by space?
• Would you travel to space? Why? Why not?

Additional Challenges / Extension Activities

Research/Present

Change the focus to scientific communication by asking 
your pupils to present back on their findings. For Lower 
Key Stage 2 this could be as simple as preparing or 
reading out what they have found out. For Upper Key 
Stage 2, this could be to prepare a brief on the mission, 
and present this to the class in order to secure votes for 
their ‘mission’.

Ideas for Differentiation

Lower:

Using the timeline activity, cut up the different 
paragraphs from the fact sheet (see Useful Links), and 
ask children to order chronologically, to support their fact 
hunting. This could be done in pairs.

Upper:

See extension activity above.

Useful Links

Zappar Content: Download or view the Zappar content 
for this activity on its webpage (URL to the left) or access 
it via the Zap.
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Resources Required
• Smartphone or device for Zap code (optional – see 

Useful Links)
• Mars Fact Cards

Solutions to the Quiz

1. False; 2. True; 3. False; 4. True; 5. False; 6. True; 7. 
True; 8. False; 9. True 

Background to this Activity

The Martian space quiz is a fun way to find out more 
about Mars for students and teachers.

1. The Planet Mars was named after the Mars Bar – 
False, Mars was named after the Roman god of war.

2. Lower gravity on Mars means you would bounce 
twice as high as on Earth – True, gravity on Mars is 
62% lower than on Earth. This means a kilo of apples 
on Earth would only weigh 38 grams on Mars!  

3. Mars is the ninth planet from the sun – False, the 
order of the planets in our solar system is Mercury, 
Venus, Earth, Mars, Jupiter, Saturn, Uranus, Neptune.

4. Because Mars has an atmosphere, it also has 
weather! – True, like Earth, Mars has seasons, polar 
ice caps, volcanoes, canyons and weather, but its 
atmosphere is too thin for liquid water to exist for 
long on the surface. 

5. A year on Mars is 1000 Earth days long – False, one 
year on Mars is 687 Earth days.

6. Mars has the highest mountain in the solar system, 
Olympus Mons – True, Olympus Mons is 25 km high.

7. Mars has two moons – True, Mars’s moons are called 
Phobos and Deimos.

8. Humans have successfully flown to Mars and founded 
a Martian city – False, humans are yet to travel to 
Mars. All spacecraft that has gone to Mars has been 
unmanned. 

9. Of the 44 missions to Mars, only 18 have been 
successful – True, the first close-up photographs of 
Mars were taken by Mariner 4 in 1965. On 20 July 
1976, NASA’s Viking spacecraft was the first to land 
on Mars. Since then, many other missions to the Red 
Planet have been launched, however only 18 in total 
have been successful.

Running the Activity

The Mars Quiz is a fun way to find out more about Mars 
for students and teachers. Ideally this is done as a group 
activity with students calling out ‘true’ or ‘false’ while 
the teacher gives the correct answer if needed. It is 
interactive and entertaining as well as imparting basic 
facts about Mars.

Children can use the Mars Fact Cards (see Useful Links) 
to help them research and answer the questions. They 
could trade tokens for a fact card to help them on 
specific questions, or they could be allowed to have their 
own fact cards to use as support (Lower Key Stage 2 
perhaps).

Use of mini-whiteboards for instant feedback, with T 
on one side and F on the other, would make this more 
active for children and provide teachers with instant 
feedback. This could also be done as a stand up for true, 
sit down for false activity – giving the same overview to 
teachers. 

When children have created their own questions, these 
can be shared as a class, perhaps as a separate quiz, or 
verbally as a plenary to the activity.

Questions for the Class
• Why is research on Mars important to us?
• What reasons could missions to Mars be deemed 

‘unsuccessful’?
• What do you think the weather would be like on 

Mars? Why?
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Additional Challenges / Extension Activities

Non Chronological Report

Children can pick a fact of their choosing to research 
further. This could be given as an extension to the lesson 
(additional task) or as a follow-up activity at home (home 
learning). 

Children create a non-chronological report on their 
chosen fact/question, applying research skills and use of 
non-fiction texts to create this report. Language could 
be formal or informal (depending on need of the class or 
personal choice) and could contain images and diagrams 
to support. This would give children a good cross-
curricular writing site of application.

The most straight-forward themes to research would be:

Research why Mars and its moons where given their 
names by the Ancient Romans.

Research how high the mountains on Earth are. How 
much higher is Olympus Mons? Draw a to-scale diagram 
of the different mountains. 

Research all the missions to Mars and find out which 
ones were successful

Ideas for Differentiation

Lower:

Use the fact cards to support. Children can then 
match the facts to the correct questions – supporting 
comprehension and understanding. 

Upper:

Can children research a question of their choice? Set 
children the challenge of ‘prove it’ – and get them to 
research and prove that their favourite question is true/
false. This will support reasoning aspects of Maths, as 
well as justifying opinions with evidence.

Useful Links

Zappar Content: Download or view the Zappar content 
for this activity on its webpage (URL to the left) or access 
it via the Zap.

Mars Fact Cards: View or download these on the activity 
webpage (URL to the left)

NASA gallery of Olympus Mons: https://mars.jpl.nasa.
gov/gallery/atlas/olympus-mons.html

Clip about origins and future of Mars’s moons: https://
www.youtube.com/watch?v=Pw0IZg7_4mo

Chart of Mars exploration history: https://mars.nasa.gov/
mars-exploration/timeline/

ZAP! Students can independently access multimedia 
resources using the Zappar mobile/tablet app. See 
Zappar instructions at the link below and note that the 
mobile/tablet will need to be on a WIFI connection: 
marsdiary.org/resources/#teacher-toolkit

If you don’t have access to the internet in the classroom, 
all Zap code content is available to download on the 
activity’s web page (see link to the left) as a PowerPoint 
presentation or as bundles of images.

Find more great space-themed STEM resources at 
https://www.stem.org.uk/esero
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Resources Required
• Smartphone or device for Zap code (optional – see 

Useful Links)
• Whiteboards (mini), scrap paper, lined paper – for 

drafting letter

Background to this Activity

This activity combines several factors – firstly, the 
incredible inspirational figure of Tim Peake and the way 
he has managed to engage the imaginations of school 
children across the UK with space travel. Secondly, it 
provides an opportunity for students to write creatively 
but thirdly, it also requires that they do some basic 
research into the issues involved in interplanetary travel.

There are many arguments for or against sending 
humans to Mars. Going to Mars would allow scientists 
to study the Martian surface in detail, which will help 
advance science in many areas. But the mission would 
also be extremely dangerous. Other than the usual 
dangers of travelling to space, a habitat would need to 
be constructed so that humans could survive on Mars, 
where there are dangerous levels of radiation, severe 
wind storms every two years, no food or water sources 
and communication challenges because of the 24-minute 
time lag in communications reaching Earth from Mars. 
The journey to Mars will take at least six months, so if 
there is a problem on Mars, it won’t be possible to send 
help from Earth. It will also cost billions of dollars to send 
humans to Mars. So why should we still go? Will the 
benefits outweigh the costs? Can students write a letter 
to persuade Tim Peake that going to Mars is worthwhile?

Running the Activity

To start this activity, use the Zap code to listen to a 
recorded message from Tim. In the recording, Tim talks 
about the risks and benefits of space exploration. 

After this, brainstorm ideas about the costs and benefits 
of travelling to Mars. If required, at this point, children 

can independently research the issues surrounding 
interplanetary travel (resources, temperatures, oxygen, 
time, cost, training, radiation).

Before writing, either in groups or as a class, collate 
information and models on:

• Good persuasive openers
• Features of a letter
• Formal language

This will help the children to work independently in their 
writing.

Children can then pick which points they want to raise 
and start to write/structure their persuasive letter. These 
can be edited and shared at the end.

Questions for the Class
• How can we persuade someone to go to Mars?
• What incentives can we provide?
• How will we protect people from the radiation?
• What features do letters have?
• What formal language should we use?
• What would persuade you to go to Mars?

Additional Challenges / Extension Activities

Video it!

Using the app iMotion or iMovie (or similar) children 
could read out their letters to Tim, creating a video. This 
would interlace computing skills with digital media.

Persuade me!

Working in teams, children could select one persuasive 
argument and develop it. For example, one group could 
tackle lack of resources, one group could tackle radiation 
etc. Each group could then persuade and argue as to 
why this is not an issue and how they will tackle it, selling 
their solutions to the problem persuasively. This could 
then be debated, communicated or videoed (using 
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above apps) for class to collate into an excellent class 
letter to Tim, or to use this as a foundation for writing 
their own persuasive letters including all the points.

Ideas for Differentiation

Lower:

Provide pupils with a letter layout if required. 

Generate language before starting using a ‘Graffiti Wall’. 
Using large paper (or flipchart paper) stick an image or 
word in the middle. This could be images to discuss 
the issues with space travel, or language to do with 
persuasive letter writing. Let the children generate ideas 
and vocabulary for each, like a brainstorm, and use this 
as a foundation for their letter writing.

Upper:

See Additional Challenges above.

Useful Links

Zappar Content: Download or view the Zappar content 
for this activity on its webpage (URL to the left) or access 
it via the Zap.

ZAP! Students can independently access multimedia 
resources using the Zappar mobile/tablet app. See 
Zappar instructions at the link below and note that the 
mobile/tablet will need to be on a WIFI connection: 
marsdiary.org/resources/#teacher-toolkit

If you don’t have access to the internet in the classroom, 
all Zap code content is available to download on the 
activity’s web page (see link to the left) as a PowerPoint 
presentation or as bundles of images.

Find more great space-themed STEM resources at 
https://www.stem.org.uk/esero
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