Morris Micklewhite and the Tangerine Dress
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Going to Space
Level K — 8, see specific activities for each grade level
Number of Students individual or small groups
Length 30 — 60 minutes

Brief Description: In Morris Micklewhite and the Tangerine Dress Motris dreams of going to
space in his brightly coloured tangerine dress. In this activity we are going to first learn about
what going to space is like from someone who studies it and then we’re going to plan our own
way of getting there (and who we might meet along the way).

Materials: Pens, pencils, coloured crayons / markers, paper, cookie sheet, 100 marbles (79 of
one colour, 20 of another colour, 1 of a third colour).

Preamble: In the story Morris wants to go to space, but what does that really look like? How
would he get there? And could he wear his favourite tangerine dress and clicky shoes? This
activity looks at what going to space is really like and then asks students to imagine how they
would get there.

Preparation: Read the interview found here: https://fieldsacademy.ca/mil-morris-space/ with
your students (or have them read it themselves).

Grades K-2

Activity 1: After reading the interview together ask students what types of things they think are
needed in order to get to space? What would a perfect spacesuit need to have? Do they think
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Morris could wear his tangerine dress and clicky shoes in space? Then have students use the
drawing materials to design a spacesuit either for Morris or for themselves that incorporates their
own favourite item of clothing or accessory.

Activity 2: Ask the students to imagine they have met an alien species on their travels. Discuss
with students that in humans we have certain proportions (like our arm span is about the same as
our height). Have students draw what they think the alien would look like and explain why they
chose certain features. For example: if they have really long arms, what is the purpose of the
longer arms, or if they have a tail, why?

Activity 3: Students can then explore the idea of the vacuum of space using marbles and a flat
cookie sheet (or similar). Use three different coloured marbles to represent the different gases in
the atmosphere. To do this you need 100 marbles in total, 79 of one colour (Nitrogen), 20 of
another (Oxygen), and 1 of a third colour (other trace gases). These numbers represent the
approximate percentage of each of these gases in our atmosphere. Have students count the
number of marbles on the full cookie sheet and then tell students that we need a minimum of 5
oxygen marbles to breathe. Then remove 15 nitrogen and 6 oxygen marbles (this represents
moving up in our atmosphere where the air gets thinner). Then get the students to recount and
ask them if there are still enough oxygen molecules left to be able to breathe. Repeat until there
are less than 5 oxygen marbles left and then discuss how this represents them now being in space
and why they would need a space suit with its own oxygen tank in order to breathe.

Grades 3 -5

Activity 1: After reading the interview ask students to think about what would be needed in
order to travel to space (things like a spaceship and a spacesuit) and how would they go about
designing one. Then ask students to draw a spacesuit that either helps Morris go to space with his
tangerine dress and clicky shoes, or one that incorporates a favourite piece of clothing or
accessory of their own. Ensure students are thinking about what would be need to breathe in
space and to protect themselves from the bitter cold temperatures.

Activity 2: Ask the students to imagine they have met an alien species on their travels. Discuss
with students that in humans we have certain proportions (like our arm span is about the same as
our height). Have students draw what they think the alien would look like and explain why they
chose certain features. For example: if they have really long arms, what is the purpose of the
longer arms, or if they have a tail, why?

Activity 3: Have students explore the composition of our own atmosphere and how moving
upwards towards space causes the air to thin to the point where external oxygen is needed in
order to survive.

Earth’s air is composed of the following (from: https://earthhow.com/earth-atmosphere-
composition/):

e Nitrogen (78.1%)
e Oxygen (20.9%)
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e Argon (0.93%)
e (Carbon Dioxide (0.04%)
e Trace Gases (0.03%)

Have students add up the percentages and note that it makes 100% in total (discuss why this is).
Have students note that while humans need oxygen to live, it’s not the most abundant gas in the
air. Then ask them to create a new composition for their new alien friend’s air, making sure that
the total is still 100%. What will be the dominate gas on the alien planet be and what gas would
the alien’s actually breathe (and it doesn’t have to be one of these)?

Activity 4: Discuss with students why they think it’s so cold in space? Lay out the 100 marbles
on a cookie sheet and discuss how the number of marbles approximately represents the
composition of our atmosphere Move the cookie sheet around and have students observe how the
marbles collide with one another. Discuss how these collisions are what cause heat and warm up
the air. Then start removing marbles. This demonstrates moving up in our atmosphere where
there are less and less molecules as you move higher and higher. Every once and a while move
the cookie sheet around and ask for student’s observations on how many marbles are colliding
with each other (it should be less collisions the move marbles that are removed). Discuss how
less collisions means less heat so it gets colder and colder. Once there are only a few marbles left
they may not even collide at all, or very infrequently. Discuss with students how this represents
the vacuum of space where there are still some air molecules but very few and so there are little
to no collisions, making it very cold.

Prompting Questions:

e What would you need in order to get to space? What would your spaceship need to have
to sustain you when you get there (food, water, toilets)?

e How would things be different in space with little gravity and no outside air? How would
you eat / drink? How would you use the washroom or clean yourself? What would
happen to your muscles?

e What if you met an alien species in space? What would you need? Would you be able to
understand their language? What about bacteria or viruses that aren’t native to your home
planets? Would you breathe the same air?

Extensions: students can research other gases and their properties to determine what an alien
might breathe, they can also use it to adapt their aliens. For example: Hydrogen gas is extremely
flammable, and fluorine gas is highly corrosive and reactive, so if the alien breathed these gases
what would their lungs and bodies have to look like and how would they function / survive?

Grade 6 — 8

Activity 1: In order to get to space Morris will require a space ship and a space suit. Have
students, in groups or individually, design everything needed to get to space. They can use this
handy calculator (https://calculatorcorp.com/space-travel-calculator/) to determine how much
fuel and supplies they will need and how long it will take to get to various destinations (note:
there are some preset calculations at the bottom to get students started). Then they can use the
handout to determine what supplies they will need to bring based on the total supply weight
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given by the calculator. Students can then share their plans with other groups and provide
feedback on the other designs.

Activity 2: The composition of air on Earth is the following:
(from: https://www.thoughtco.com/chemical-composition-of-air-604288)

e Nitrogen -- N2 -- 78.084%

o Oxygen -- Oz -- 20.9476%

e Argon -- Ar -- 0.934%

e Carbon Dioxide -- CO2 -- 0.04%
e Neon -- Ne -- 0.001818%

e Methane -- CHy -- 0.0002%

e Helium -- He -- 0.000524%

e Krypton -- Kr -- 0.000114%

e Hydrogen -- H> -- 0.00005%

e Xenon -- Xe -- 0.0000087%

e Ozone -- O3 -- 0.000007%

e Nitrogen Dioxide -- NO; -- 0.000002%
e Jodine -- I> -- 0.000001%

e Carbon Monoxide -- CO -- trace
e Ammonia -- NH3 -- trace

Have students calculate the total of all the gases and discuss why it adds up to 100% (it’s actually
100.0083247%, which is due to slight variations in the trace gas numbers).

Students will then imagine meeting an alien from another planet and, using the handout
provided, determine what they would need to look like in order to survive in their planet’s
atmosphere.

Activity 3: Students will investigate how many elephants (2700kg) are equivalent to the amount
of fuel they need to get to their chosen planet. There is a neat explanation and a link to a short
animation on this here: https://www.sciencealert.com/here-s-the-massive-amount-of-fuel-it-
takes-to-launch-a-rocket-into-space-measured-in-elephants

Prompting Questions:

e What would you need in order to get to space? What would your spaceship need to have
to sustain you when you get there (food, water, toilets)?

e How would things be different in space with little gravity and no outside air? How would
you eat / drink? How would you use the washroom or clean yourself? What would
happen to your muscles?

e What if you met an alien species in space? What would you need? Would you be able to
understand their language? What about bacteria or viruses that aren’t native to your home
planets? Would you breathe the same air?
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Extensions: Students can do further research on their chosen planet to determine not just

atmosphere but other conditions on the planet such as temperature, weather, gravity, etc and
design their alien to adapt to that.

Students can also do various conversions on the measurements from the space travel calculator.

Additional Connections

e Students may be interested in additional ratios related to their body, here is a fun activity
students can do to explore this: https://www.scientificamerican.com/article/human-body-
ratios/
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