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Teacher Notes for Elizabeth Goes to Mars! 

Elizabeth Goes to Mars! is a reader intended to support a space unit at the elementary level. It is 
not intended as a textbook or replacement of any teaching material, just supplementary material 
that will hopefully engage students and get them excited about the prospect of humans travelling 
to Mars. While the book was written specifically to target the grade 6 space unit in Ontario, 
Canada, many of the other provincial and territorial curricula in Canada and the United States 
have similar expectations or outcomes, and the book can be used to support space and astronomy 
units there, as well. 

The intention is also to specifically encourage girls to become interested in science, although it 
by no means is meant to exclude other children. In fact, all children can appreciate that gender 
does not preclude anyone from a career in science. 

Mars is very much in the news these days. While it seems like a trip to Mars is far in the future, 
there are a few groups working to land people on the Moon in the next few years: NASA, 
SpaceX, and Blue Origin. Mars will follow, although there is no realistic timeline yet.  

In Elizabeth Goes to Mars! students will get a small glimpse into the differences between Earth 
and Mars, and why we have to develop new technologies in order to survive on Mars if we want 
to visit the red planet. The inclusion of Elizabeth’s dog, Rigel, is intended to be fun and to help 
illustrate some of the scientific concepts. 

These notes take a look at each spread and include a table listing the Ontario science curriculum 
expectations that are reached or touched on. There are a few instances in which expectations 
from other grades are met; these are also noted. 

The technologies described in the book are maybes, not definitive solutions to living on Mars. 

The author hopes to publish a series of Elizabeth readers supporting other parts of the science 
curriculum. In the works are a few titles: Elizabeth’s Enlightening Day at the Zoo, Elizabeth 
Debunks Astrology, and Elizabeth in the Kitchen (kitchen chemistry). There may be readers on 
the upcoming 2024 total solar eclipse and artificial intelligence, as well.  



October 2020 © Betty R. Robinson  

Pages 2 and 3 

Elizabeth and her dog, Rigel, are watching a TV interview on travelling to Mars. 

The dialogue on TV introduces some of our needs and concerns about long-term space travel.  
A one-way trip to Mars could take 8 to 9 months. However, depending on how close Mars and 
Earth are in their orbits, and new rocket technologies, a one-way trip could take as little as 
6 months. The 6-month trip would happen when Earth and Mars at their closest, which happens 
about every two years. Therefore, once you do land on Mars, you would have stay there for 
about a year and a half until Earth and Mars are close again. 

Astronauts will have to take everything they could possibly need with them, and room and 
weight allowances in the spacecraft are at a premium. Astronauts will have to be in charge of 
everything: medical needs, dietary needs, water, and communications. They will have to 
understand the spacecraft inside and out in case repairs are required, and they will have to make 
those repairs. Spacecraft may include 3D printers on board so astronauts are able to reproduce 
key parts that fail. 

Grade 6 Space 
3.1 identify components of the solar system, including the sun, the earth, and other planets, 
natural satellites, comets, asteroids, and meteoroids, and describe their physical 
characteristics in qualitative terms 
3.2 identify the bodies in space that emit light and those that reflect light 
3.4 identify the technological tools and devices needed for space exploration (e.g., 
telescopes, spectroscopes, spacecraft, life-support systems) 
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Pages 4 and 5 

Elizabeth and Rigel both fall asleep and start dreaming of going to Mars. The interview 
continues on TV, fuelling their dream. The information from Randy on TV addresses the concern 
of being exposed to dangerous radiation from the Sun and cosmic rays once the spacecraft is no 
longer protected by Earth’s magnetic field. In terms of exposure to radiation, a return trip to 
Mars could be equivalent to over 3,000 chest X-rays! 

One thought on protecting the spacecraft from radiation is to have a layer of water between the 
outside of the spacecraft and the interior. The water would absorb any incoming radiation. It was 
suggested in an article in New Scientist that human waste could be used for this purpose; the 
urine would have to be dehydrated so astronauts could recycle for usable water. It would 
certainly help with the problem of what to do with the waste! 

https://www.nasa.gov/pdf/284273main_Radiation_HS_Mod1.pdf 

Grade 6 Space 
3.1 identify components of the solar system, including the sun, the earth, and other planets, 
natural satellites, comets, asteroids, and meteoroids, and describe their physical 
characteristics in qualitative terms 
3.2 identify the bodies in space that emit light and those that reflect light 
3.4 identify the technological tools and devices needed for space exploration (e.g., 
telescopes, spectroscopes, spacecraft, life-support systems) 
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Pages 6 and 7 

Elizabeth, Rigel, and Mom are on their way to Mars! Because they are floating, it is easy to think 
there’s no gravity in space. However, this is incorrect. If there was no gravity in space, the rocket 
would keep on going in a straight line after launching, the Moon could not orbit Earth, and Earth, 
the other planets, and other objects could not orbit the Sun. 

Elizabeth, Rigel, and Mom are in free fall, just like the planets are in free fall orbiting the Sun. 
The only force acting on Elizabeth, Rigel, and Mom is gravity. As they head to Mars, they are in 
free fall going around the Sun until they are captured by Mars’ gravity. 

In the spacecraft we can see different types of food needed for the journey: packaged and fresh. 
To deal with the boredom, Elizabeth can read books and play games on a tablet, although she 
will have to be sure to have a way to charge any portable electronics. Rigel is content to just 
sleep away the time. 

Grade 3 Understanding Matter and Energy 
3.2 identify different kinds of forces (e.g., gravity) 
3.4 explain how forces are exerted through direct contact (e.g., pushing a door, pulling a toy) 
or through interaction at a distance (e.g., magnetism, gravity) 
Grade 6 Space 
3.3 explain how humans meet their basic biological needs in space (e.g., obtaining air, water, 
and food and managing bodily functions) 
3.4 identify the technological tools and devices needed for space exploration (e.g., 
telescopes, spectroscopes, spacecraft, life-support systems) 
3.5 describe the effects of the relative positions and motions of the earth, moon, and sun 
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Pages 8 and 9 

On this spread, Elizabeth and Rigel are exercising. Elizabeth is not impressed, but Rigel loves 
running. 

In reality, a trip to Mars is going to be extremely hard on our bodies. Imagine adjusting to three 
different values of gravity: microgravity during the trip, then the reduced gravity of the Martian 
environment, and then going back home, adapting again to Earth’s gravity. 

Keeping fit is not going to be as simple as just running on a treadmill every day, although that 
will help. While no longer under the full influence of Earth’s gravity, astronauts can expect to 
lose bone density and bone minerals; they can also expect to experience cardiovascular issues, 
reduced hand-eye coordination, reduced muscle strength, visual issues, and more.  

Grade 6 Space 
3.3 explain how humans meet their basic biological needs in space (e.g., obtaining air, water, 
and food and managing bodily functions) 
3.4 identify the technological tools and devices needed for space exploration (e.g., 
telescopes, spectroscopes, spacecraft, life-support systems) 
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Pages 10 and 11 

They finally arrive! There is already a base camp set up and active. To greet them, the NASA 
rover Curiosity is there. At time of writing, Curiosity is still active on Mars and not retired. This 
is just a dream. 

Notice how reddish the Martian surface and the sky are. 

The spacecraft has landed in the northern hemisphere of Mars. This spot was chosen because 
some scientists think there may be a lot of water ice in the Martian soil at this latitude. There is 
no known liquid water on the surface of Mars, so we have to be prepared to find water another 
way. 

In September 2020, the European Space Agency (ESA) reported the discovery by their Mars 
Express satellite of several underground lakes of liquid water under the south pole of Mars. The 
lakes must be salty, because for water to stay liquid at such cold temperatures, it has to be salty. 

You may notice the rainbow patch on the spacesuits. This is partly to connect to the material on 
page 19, but it is also a subtle nod to the LGBTQ community to encourage inclusivity. 

Grade 6 Space 
3.1 identify components of the solar system, including the sun, the earth, and other planets, 
natural satellites, comets, asteroids, and meteoroids, and describe their physical 
characteristics in qualitative terms 
3.3 explain how humans meet their basic biological needs in space (e.g., obtaining air, water, 
and food and managing bodily functions) 
3.4 identify the technological tools and devices needed for space exploration (e.g., 
telescopes, spectroscopes, spacecraft, life-support systems) 
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Pages 12 and 13 

They have disembarked the spacecraft and are on Mars! They are looking around at the buildings 
already set up by previous visitors with materials from supply spacecraft. 

The buildings are sturdy with few windows. There is no global magnetic field on Mars, and no 
ozone layer, so the exposure to radiation from the Sun and cosmic rays is still significant. 
Buildings and people must be properly protected. Some habitats may be built right into the 
Martian hills for this reason, and some may just be covered with a thick layer of Martian soil.  

Rigel can jump higher on Mars than on Earth. This is because the gravity on Mars is less than the 
gravity on Earth. If you think of Earth’s gravity as 1, then Mars’ gravity is about 0.4. So she can 
jump almost twice as high on Mars than she can on Earth. 

The planet is reddish: there is a lot of iron oxide in the soil, which is rust. Ancient weathering on 
Mars must have provided enough oxygen to react with iron in the soil to produce iron oxide. 

Grade 1: Understanding Matter and Energy 
3.5 demonstrate an understanding that humans get the energy resources they need from the 
world around them (e.g., the wood, oil, and gas to heat our homes and cook our food)  
Grade 6 Space 
3.1 identify components of the solar system, including the sun, the earth, and other planets, 
natural satellites, comets, asteroids, and meteoroids, and describe their physical 
characteristics in qualitative terms 
3.4 identify the technological tools and devices needed for space exploration (e.g., 
telescopes, spectroscopes, spacecraft, life-support systems) 
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Pages 14 and 15 

Mars and Earth have some similarities, but Mars is still inhospitable until it can be made 
habitable. The tilts of both axes are similar: Earth’s axis is tilted 23.5º, and Mars’ axis is tilted 
25.2º, so Mars has seasons just like we have on Earth, although the seasons are longer. 

A day on Mars is just over 24 1/2 Earth hours, slightly longer than an Earth day. But adjusting to 
this will be difficult.  

Grade 1 Understanding Matter and Energy 
3.2 demonstrate an understanding that the sun, as the earth’s principal source of energy, 
warms the air, land, and water; is a source of light for the earth; and makes it possible to 
grow food 
Grade 4 Understanding Life Systems 
3.3 identify factors (e.g., availability of water or food, amount of light, type of weather) that 
affect the ability of plants and animals to survive in a specific habitat 
Grade 6 Space 
3.1 identify components of the solar system, including the sun, the earth, and other planets, 
natural satellites, comets, asteroids, and meteoroids, and describe their physical 
characteristics in qualitative terms 
3.4 identify the technological tools and devices needed for space exploration (e.g., 
telescopes, spectroscopes, spacecraft, life-support systems) 
3.5 describe the effects of the relative positions and motions of the earth, moon, and sun 
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Pages 16 and 17 

Preparing food will be challenging because of the reduced gravity. Trying to mix something in a 
bowl, for instance, may end up with bits flying out more easily. Because of the reduced gravity, 
airflow within ovens will be different. Astronauts may be using microwave technology a lot, 
although it’s likely that ovens can be built. 

Grade 1 Understanding Matter and Energy 
3.2 demonstrate an understanding that the sun, as the earth’s principal source of energy, 
warms the air, land, and water; is a source of light for the earth; and makes it possible to 
grow food 
3.5 demonstrate an understanding that humans get the energy resources they need from the 
world around them (e.g., the wood, oil, and gas to heat our homes and cook our food) and 
that the supply of many of these resources is limited so care needs to be taken in how we use 
them 
Grade 4 Understanding Life Systems 
3.3 identify factors (e.g., availability of water or food, amount of light, type of weather) that 
affect the ability of plants and animals to survive in a specific habitat 
Grade 6 Space 
3.1 identify components of the solar system, including the sun, the earth, and other planets, 
natural satellites, comets, asteroids, and meteoroids, and describe their physical 
characteristics in qualitative terms 
3.3 explain how humans meet their basic biological needs in space (e.g., obtaining air, water, 
and food and managing bodily functions) 
3.4 identify the technological tools and devices needed for space exploration (e.g., 
telescopes, spectroscopes, spacecraft, life-support systems) 
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Pages 18 and 19 

Elizabeth and Rigel continue to explore Mars and discover how different it is from Earth. 

Mars has a very thin atmosphere, and it is composed mostly of carbon dioxide (over 95%), with 
traces of oxygen, nitrogen, argon, and other gases. So we cannot breathe the Martian air. With a 
thin atmosphere, the atmospheric pressure on Mars is extremely light, less than 1% that of Earth. 

When small spacecraft land on Mars, they have to use rockets in combination with parachutes 
because there isn’t enough atmosphere to just use parachutes. 

Grade 1 Understanding Matter and Energy 
3.2 demonstrate an understanding that the sun, as the earth’s principal source of energy, 
warms the air, land, and water; is a source of light for the earth; and makes it possible to 
grow food 
Grade 4 Understanding Matter and Energy 
3.3 describe properties of light, including the following: light travels in a straight path; light 
can be absorbed, reflected, and refracted 
Grade 6 Space 
3.1 identify components of the solar system, including the sun, the earth, and other planets, 
natural satellites, comets, asteroids, and meteoroids, and describe their physical 
characteristics in qualitative terms 
3.2 identify the bodies in space that emit light (e.g., stars) and those that reflect light (e.g., 
moons and planets) 
3.4 identify the technological tools and devices needed for space exploration (e.g., 
telescopes, spectroscopes, spacecraft, life-support systems) 
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Pages 20 and 21 

Not all planets in our solar system have moons. (Mercury and Venus do not have moons.) But 
Mars has two: Phobos and Deimos. They are both small and irregularly shaped, not round like 
our Moon. Phobos is only 22 km in diameter, and Deimos is only 13 km in diameter. Side by 
side, Phobos and Deimos would fit in Toronto with room to spare. In contrast, Earth’s moon is 
over 3,400 km in diameter. For comparison purposes, the longest east-to-west distance in Canada 
is 5,514 km. Scientists think that Phobos and Deimos seem like captured asteroids.  

In the inset, Rigel is trying to remove her helmet because she wants to sniff everything, but 
Elizabeth won’t let her. With mainly carbon dioxide and only trace amounts of oxygen in the 
Martian atmosphere, Rigel wouldn’t be able to breathe if she got her helmet off. 

Grade 4 Understanding Life Systems 
3.3 identify factors (e.g., availability of water or food, amount of light, type of weather) that 
affect the ability of plants and animals to survive in a specific habitat 
Grade 6 Space 
3.1 identify components of the solar system, including the sun, the earth, and other planets, 
natural satellites, comets, asteroids, and meteoroids, and describe their physical 
characteristics in qualitative terms 
3.2 identify the bodies in space that emit light (e.g., stars) and those that reflect light (e.g., 
moons and planets) 
3.3 explain how humans meet their basic biological needs in space (e.g., obtaining air, water, 
and food and managing bodily functions) 
3.4 identify the technological tools and devices needed for space exploration (e.g., 
telescopes, spectroscopes, spacecraft, life-support systems) 
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Pages 22 and 23 

Even though Mars is so far away, cosmically speaking it’s pretty close. The distances to the stars 
are so vast that the positions of the stars don’t change from the vantage points of Earth and Mars. 

We are extremely fortunate to have, just by luck, a star that is almost exactly due north: Polaris. 
There is no such star in our southern hemisphere. Polaris has not always been the north star for 
Earth. Around 5,000 years ago, when the pyramids were being constructed, a star called Thuban 
in the constellation Draco was the north star. And in about 12,000 years, the star Vega in Lyra 
will be the north star. Vega is much brighter than Polaris. The reason this changes is because of 
precession. As Earth spins on its axis, the axis precesses. Think of a spinning top: as the top 
spins, the axis forms a circle in the air. The precession cycle is about 26,000 years long. 
Precession is a much-advanced topic for later courses. 

Grade 6 Space 
3.1 identify components of the solar system, including the sun, the earth, and other planets, 
natural satellites, comets, asteroids, and meteoroids, and describe their physical 
characteristics in qualitative terms 
3.2 identify the bodies in space that emit light (e.g., stars) and those that reflect light (e.g., 
moons and planets) 
3.5 describe the effects of the relative positions and motions of the earth, moon, and sun 
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Pages 24 and 25 

The houses depicted are just what could be. Whatever design and style housing are on Mars, all 
supplies (except for any Martian soil) will have to come from Earth, and the first visitors will 
probably be involved in their construction. One thing is certain, though. Plant houses cannot be 
traditional greenhouses like we have on Earth. The radiation from the Sun would go right 
through any glass, and plants would not be able to grow. So all lighting for growing plants has to 
be artificial. 

Grade 4 Understanding Life Systems 
3.3 identify factors (e.g., availability of water or food, amount of light, type of weather) that 
affect the ability of plants and animals to survive in a specific habitat 
Grade 5 Understanding Earth and Space Systems 
3.1 identify a variety of forms of energy (e.g., electrical, chemical, mechanical, heat, light, 
kinetic) and give examples from everyday life of how that energy is used 
3.4 recognize that energy cannot be created or destroyed but can only be changed from one 
form to another (e.g., chemical energy in a battery becomes electrical energy) 
Grade 6 Space 
3.1 identify components of the solar system, including the sun, the earth, and other planets, 
natural satellites, comets, asteroids, and meteoroids, and describe their physical 
characteristics in qualitative terms 
3.2 identify the bodies in space that emit light (e.g., stars) and those that reflect light (e.g., 
moons and planets) 
3.3 explain how humans meet their basic biological needs in space (e.g., obtaining air, water, 
and food and managing bodily functions) 
3.4 identify the technological tools and devices needed for space exploration (e.g., 
telescopes, spectroscopes, spacecraft, life-support systems) 
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Pages 26 and 27 

The person who looks after the plants in this story is Swapnil. (Swapnil is Hindi for “dream–
like.”) This part of the story showcases some Canadian research on growing plants on Mars. At 
the University of Guelph’s School of Environmental Sciences, research is underway for growing 
plants in a controlled environment, especially dealing with the problems associated with growing 
plants on Mars. There is also much research and practice done on Canada’s Devon Island. 

http://www.ces.uoguelph.ca/news_howtogrowgreens.shtml ; 
http://home.marssociety.org/arctic/devon.html  

Grade 4 Understanding Life Systems 
3.3 identify factors (e.g., availability of water or food, amount of light, type of weather) that 
affect the ability of plants and animals to survive in a specific habitat 
Grade 5 Understanding Earth and Space Systems 
3.1 identify a variety of forms of energy (e.g., electrical, chemical, mechanical, heat, light, 
kinetic) and give examples from everyday life of how that energy is used 
Grade 6 Space 
1.1 assess the contributions of Canadians to the exploration and scientific understanding of 
space 
3.1 identify components of the solar system, including the sun, the earth, and other planets, 
natural satellites, comets, asteroids, and meteoroids, and describe their physical 
characteristics in qualitative terms 
3.3 explain how humans meet their basic biological needs in space (e.g., obtaining air, water, 
and food and managing bodily functions) 
3.4 identify the technological tools and devices needed for space exploration (e.g., 
telescopes, spectroscopes, spacecraft, life-support systems) 
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Pages 28 and 29 

It is critical that a reliable source of water be available for humans on Mars. Supply spacecraft 
will no doubt have to bring some from Earth at first, but that will not be sustainable because of 
the costs. Scientists know that frozen water ice exists below the Martian surface. They cannot be 
sure just how deep it is, though. If it’s just below the surface, it may be accessible without deep 
excavation. But if it’s metres below the surface, then it will take a lot more work to access it. To 
make it usable, it has to be melted. 

Recycling water on Mars will be key to survival. 

Grade 4 Understanding Life Systems 
3.3 identify factors (e.g., availability of water or food, amount of light, type of weather) that 
affect the ability of plants and animals to survive in a specific habitat 
Grade 5 Understanding Earth and Space Systems 
3.1 identify a variety of forms of energy (e.g., electrical, chemical, mechanical, heat, light, 
kinetic) and give examples from everyday life of how that energy is used 
Grade 6 Space 
3.1 identify components of the solar system, including the sun, the earth, and other planets, 
natural satellites, comets, asteroids, and meteoroids, and describe their physical 
characteristics in qualitative terms 
3.3 explain how humans meet their basic biological needs in space (e.g., obtaining air, water, 
and food and managing bodily functions) 
3.4 identify the technological tools and devices needed for space exploration (e.g., 
telescopes, spectroscopes, spacecraft, life-support systems) 
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Pages 30 and 31 

Dust storms seem to happen frequently on Mars. Some dust storms are large enough that they 
can be detected from Earth. Then there are really large storms, which happen about every 5 to 
6 Earth years, that cover the whole planet. The maximum wind speeds on Mars are around 
95 km/h. In comparison, a category 1 hurricane has speeds between 119 km/h and 153 km/h.  

The laws of physics are universal: As on Earth, solar radiation causes the storms on Mars. The 
Sun heats the “air” above the Martian surface while the air farther above the ground is cooler. 
The warm air rises and takes dust from the surface with it. Winds form, and they can be different 
sizes: from small whirlwinds to winds that join together in one huge wind that encircles the 
planet with dust. Some of these storms last for weeks, and some last for months. But then the 
global dust coverage prevents the solar radiation from reaching the surface and warming it up 
again, so the storm dies down. 

Grade 4 Understanding Life Systems 
3.3 identify factors (e.g., availability of water or food, amount of light, type of weather) that 
affect the ability of plants and animals to survive in a specific habitat 
Grade 6 Space 
3.1 identify components of the solar system, including the sun, the earth, and other planets, 
natural satellites, comets, asteroids, and meteoroids, and describe their physical 
characteristics in qualitative terms 
3.3 explain how humans meet their basic biological needs in space (e.g., obtaining air, water, 
and food and managing bodily functions) 
3.4 identify the technological tools and devices needed for space exploration (e.g., 
telescopes, spectroscopes, spacecraft, life-support systems) 
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Pages 32 and 33 

The dust particles are small and “sticky,” in that they have a small electrostatic charge. So the 
dust particles can get into the mechanics and gears of any machinery and stay there and interfere 
with the operation of the machine. 

But the dust can also clog the solar panels, which are needed to convert sunlight into other forms 
of useful energy, and prevents the sunlight from reaching the solar panels, which means less 
energy can be produced. Any rovers on Mars that go through a dust storm have to shut down to 
conserve energy until the storm passes. 

Grade 4 Understanding Life Systems 
3.3 identify factors (e.g., availability of water or food, amount of light, type of weather) that 
affect the ability of plants and animals to survive in a specific habitat 
Grade 5 Understanding Earth and Space Systems 
3.1 identify a variety of forms of energy (e.g., electrical, chemical, mechanical, heat, light, 
kinetic) and give examples from everyday life of how that energy is used 
Grade 6 Space 
3.1 identify components of the solar system, including the sun, the earth, and other planets, 
natural satellites, comets, asteroids, and meteoroids, and describe their physical 
characteristics in qualitative terms 
3.3 explain how humans meet their basic biological needs in space (e.g., obtaining air, water, 
and food and managing bodily functions) 
3.4 identify the technological tools and devices needed for space exploration (e.g., 
telescopes, spectroscopes, spacecraft, life-support systems) 
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Pages 34 and 35 

Back home now. The family enjoys the night sky, especially looking at Mars. 

Randy, on TV, leaves the reader with an open question. After learning a little more about what it 
takes to survive on Mars, it will take very determined and adventurous people to risk their lives 
to live there. Maybe one of your students will be one of them? The question is intended to 
stimulate thought and perhaps discussion.  

There is an “Easter egg” on page 34. It would be fun if students noticed it themselves, without 
any prompting or suggestions from the teacher. Look closely at Rigel. In her mouth, she has her 
name patch from her spacesuit. Was it a dream? Or did they really go? This is intended simply to 
be a fun catch for students and to perhaps stimulate some discussion about whether or not they 
went to Mars. 


