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Dedication

This collection is dedicated to all of our teachers and
educational staff who have led the way during this
Covid-19 pandemic. You are respected and admired,
and words cannot express our appreciation.

On behalf of our youth worldwide, thank you.




_______________________________________
Connecting with STEM

During the spring of 2020, we all felt incredibly helpless (even if just for a
moment). How can we navigate Distance Education in an instant? How
can we be teachers, parents, care-givers, friends, and more, all at the
same time? How can WE be the leaders during this pandemic? How can
we keep minds curious about Science? These questions came to the
forefront like never before.

In early conversation about this project, all contributors agreed on one
aspect: we had to act. We wanted to help students, teachers, and
families. We wanted to create in a way we had never created before.

This project quickly became a passion project. It grew and evolved over
the coming months. It took longer than anticipated to complete. It
involved multiple contributors who all played a key role. Our standards
for each and every STEM activity included achievable success, materials
that can be easily found without a trip to the store, a family-friendly
approach, connections to Indigenous Way of Life, connections to the
natural world around us, tech independent activities, and more.

We hope you find these activities both useful and fun. Science is such an
easy win when it comes to connecting with our youth, and this can done
in all curricular areas. Once again, thank you for all you do as educators.

Stay clever...

Stay nerdy!



CONTRIBUTORS

Jacqueline Monteith, mooe
Science Instructional Coach, Frontier School Division

Jacqueline’s love of Science was sparked by her
exposure to land-based learning and teachings in
Northern Manitoba. Her passions include working
with amazing educational partners on bigger-picture
projects such as FSD Science Fair, the Manitoba
Envirothon, Virtual Field Trips, Distance Education
through a Science Lens, and much more. However,
Jacqueline’s  greatest nerd-joy stems from
opportunities to explore the majestic world of
Science, to think freely, and to breathe new life into
educational approaches.

Laurie MacDonell
Interpretation Coordinator II, Manitoba Field Unit, Parks
Canada

Laurie is a heritage presenter for Parks Canada. She
has a love for both natural and cultural heritage, but
also for sharing that passion with the public. In her
spare time she loves working in her backyard where
she has a vegetable garden. This year she plans to
planta Manitoba Prairie Garden with all native plants!

Louise Landygo
Researcher, IWOL Department, Frontier School Division

Louise believes Indigenous traditional knowledge
and cultural values are key to peace and survival on
Mother Earth. As a researcher, she hunts through
archives, libraries and the Internet as well as consults
with Elders and Knowledge Keepers. Louise also
loves to climb rocks, hike trails and hug trees.

Amber Cure
Administrative Secretary, Frontier School Division

“Being creative is not a hobby, it is a way of life”
This is the first thing Amber sees when she enters
her home. Itis a handmade sign hanging on the wall,
gifted from her sister and nephew. Throughout her
entire life Amber has been blessed with the ability to
exercise creativity in some form or another, whether
it be a personal project or a professional one.

Arif Kassum, . sc. B.Ed.
Science Instructional Coach, Frontier School Division

Arif is originally from Winnipeg and holds degrees in
Microbiology & Immunology and Education. Arif has
worked abroad teaching and is currently positioned with
Frontier School Division as a Science Instructional
Coach. He is a competitive chess player, drone operator,
and former soccer and volleyball coach, musician and he
spends a great deal of time outdoors. As a futurist, he
believes that we can live sustainably on Earth for many
millennia with the right technology and a strong
conviction.

Marika Olynyk
Public Outreach / Partnering & Education Officer, Parks Canada

Marika is a Public Outreach and Education Officer with
Parks Canada. She loves to explore the world around us,
and works to find ways for people to connect with the
earth.

Liz Halina, 8.ed. m. sc.
Indigenous Education Consultant

Liz is a huge sci-fi fan and outdoor nerd who loves to be
on the move. She can often be seen on her paddle board
on Lake Ontario or hiking/running on trails in and around
Toronto. When not on the move, Liz loves nothing better
than a good dystopian-future novel.

Rondaline Ducharme
Artist

Rondaline is an Indigenous artist and entrepreneur from
Cormorant, Manitoba. She has been a licensed
Esthetician for 10 years, and has a passion for both
painting and drawing. Rondaline places great importance
on learning more about her heritage and continuing her
education, all while living a healthy lifestyle.

THANK YOU TO OUR CONTRIBUTING PARTNERS:
Frontier School Division’s Science Department
Frontier School Division’s Indigenous Way of Life Department 0
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Kindergarten

Rainbow Connection
Strength in Fibers

Yeah I’'m Tree...Tree Falling
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Make coloured rainbows in a dish.

Materials

Large dish

Various coloured Skittles

Water

Paper

Coloured pencils or water paints

Method

e Pour water into a shallow dish.
Place skittles in the water along the edge.

e Allow the colours to bleed into the middle of the dish

creating a rainbow.

e Colour the paper with the same colour pattern seen in

the dish.

How it Works

Rainbows are typically produced by the diffraction of light in water
droplets of the air. White light is made up of primary colours. Water
splits the light into different colours, or wavelengths of light.

Created in proud partnership with Parks Canada Agency and Frontier School Division’s Indigenous Way of Life Department I*I

Rainbow Connection
SCIENCE » TECHNOLOGY * ENGINEERING « MATH

g Storytelling is an important way of Iearnim
for Indigenous peoples. There are different
stories that explain how life came to be.
One Ojibwe story tells of fields of flowers
that had no colour, so Nanabozho decided
to paint them. While he was out painting,
two little blue birds were zipping around
chasing each other, having fun. When the
birds dove down towards the earth, their
little wings dipped into the paints, picking
up the colours. The bluebirds were then
chased away by Nanabozho over to a
waterfall. As the birds flew through the mist
caused by the waterfall, the paint colours
washed off their wings, leaving brilliant
streaks of colour behind. When the sun
shone on the mist, the colours formed a

rainbow. You can now see this any time the
sun shines on the rain or mist.
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? A sundog is when 2 bright lights shine
beside the sun. Sometimes a sundog is a
circle around the sun. It can be white light
but sometimes a sundog looks like a
rainbow. It happens in cold places like
Wapusk National Park in northern
Manitoba because there is ice in the sky
that the sun shines on.

&
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Use different kinds of paper to create the best paper cup.

Materials

Various paper: printing paper, paper towel,
newspaper, construction paper

e Tape/Glue
e Small weights (e.g. marbles, pennies...etc.)
Method

e Have each student/group use one kind of
paper to create a cup (a template could be
useful if you want the cup styles to remain
the same).

e Only use tape/glue between pieces of paper
(don’t wrap your cup in tape!).

e Test the cup’s durability by placing marbles
into it.

e Record the number of marbles the cup can
hold before it breaks or until it is full.

e Determine which kind of paper is strongest.

Paper essentially comes from plants — primarily trees.
The fiber from the bark or grasses is processed
chemically and mechanically to make thin sheets of
paper.

How it Works

Strength in Fibers

SCIENCE « TECHNOLOGY ¢« ENGINEERING « MATH

Indigi-Tech

\

* Indigenous peoples learned how to
carefully harvest the bark to avoid killing
the birch tree. This tree’s bark is thin,
strong, and can be folded like paper. Some
artists make birch bark cups and baskets
and decorate them with porcupine quills.

(A1 . .
o, Bio-Links

',/'41 ()
Trees and other plants make paper and\

they can also be used to make string or
rope. Some plants, like milkweed are very
stringy. Milkweed is a very useful plant
because it is also home for monarch
butterfly caterpillars which eat the leaves
before they turn in to beautiful butterflies.
After the butterflies leave, you can let the
milkweed stems dry out and break them
apart into long strips. You can then twist

and roll these into strings. To make a
Qigger rope, twist two strings together. /

Parks Parcs

Created in proud partnership with Parks Canada Agency and Frontier School Division’s Indigenous Way of Life Department I*I Canada Canada
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) CHALLENGE %

Build a fall tree using various materials.

Materials
e Popsicle sticks or collected twigs
e Clay
e Tape/Glue
e Coloured paper (green, yellow, orange, red)
Method
e Use the popsicle sticks for the trunk and the branches.
e The clay can bind the trunk with the branches. ﬁ ((‘ m‘@ )
e Coloured paper can be cut out to form leaves (or use oy
pre-made foam leaves) and attach onto the branches. @ = I\ \

Indigi-Tech

~N

" In Indigenous languages, many trees are
named with the job they can help us do. For
example, in Ojibwe, Mitigwaabaak (Hickory
tree) means “the tree we make the bows
from”. Wiigobaatig (Basswood) means “the
tree that makes rope.”

)

&84  Bio-Links
(4

ive
? There are different kinds of trees in\
Manitoba'’s forests. Some trees, like poplar
and birch, have green leaves that they drop
in the winter. Other trees, like pine and
spruce, have special leaves called needles

How it Works that they keep all year long. Trees are
important homes for all kinds of animals.

Trees grow and stand free using roots. Their branches grow to form Somesanimalseeatatheirssesds abarkeor

Iear\f/es. Leha\;es ustﬁ cgrbonddioxli(de in the ?ir, J:/r\]/atter, ar1Tdh§unII|ight tgt N
fe ormtp”o OSYQ esis dag ma eLenergy lor ? ree. 1his a ovr\:§;] nests and raise their babies. Some use
0 grow taller, wider, and deeper. Leaves also release oxygen whic them to stay safe and sheltered from bad
allow other living things to thrive. K /

weather or predators.

Created in proud partnership with Parks Canada Agency and Frontier School Division’s Indigenous Way of Life Department I*I
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Shape Shifters
Soothing Sounds
Water, Water, Everywhere
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Build a shelter for a Manitoba animal. The shelter must stay
dry in heavy rain and be able to support a heavy book without
collapsing.

Materials

e Variety of recycled and natural materials
e Optional: Lego

Method

e Discuss what your chosen animal needs for
a shelter: size, entrance, warmth, and more.

¢ Review the materials you have to work with.
Optional: Draw your design on paper before
building it.

e Build the shelter.

o Test the shelter for the ability to stay dry
(pour water on it) and for its strength (place
a small book on the shelter, then a medium
book, then a large book).

¢ Decide if your shelter needs to be built
again to meet the requirements. Keep going
until you get it!

How it Works

The environment in which an animal lives is called its
habitat. The habitat must provide water, food, shelter, and
space. It must also make the animal feel protected from
predators, harsh weather, and other threats.

Animal homes come in a variety of shapes and sizes.
Some examples of animal homes are caves, hives, webs,
burrows, holes and nests.

Created in proud partnership with Parks Canada Agency and Frontier School Division’s Indigenous Way of Life Department
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Homey Homes

SCIENCE « TECHNOLOGY « ENGINEERING « MATH

. way that Indigenous people learn is by

watching nature. Have you ever seen a
beaver lodge? What shape is it? What
materials are used to build the structure?

Wigwams, a traditional Indigenous house
in Manitoba, used the same shape and
materials as a beaver lodge. A wigwam is
an upside-down dome made with tree
parts. Sometimes these houses were
covered in large pieces of birch bark

\harvested in a way that does not harm the
tree. /

1.‘3\ . .
(29, Bio-Links

To keep warm in the winter, mother polar
bears dig a hole in the snow, called a den,
where they live for 5 or 6 months and give
birth to their cubs. A den has 2 rooms: one
for the mother and one for her cubs. The
den is very warm because it's
underground. There’s only one small hole
for air to keep them safe until they come out

kin the spring.

\
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Shape Shifters

SCHOOL DIVISION SCIENCE « TECHNOLOGY « ENGINEERING « MATH

) CHALLENGE

Create shaped columns out of paper that can hold a heavy
amount of weight.

Materials

e 3 sheets of printer or cardboard paper
e Tape

Method
Create three columns:
e Square Column: Fold one piece of paper into four even

sections. Fold the paper into a square and secure with
tape.

¢ Triangular Column: Fold the second piece of paper into
thirds to create a triangular column. Secure with tape.

e Circular Column: Tape the edges of the paper together
to form a circular column.

e Stand each column up and carefully place books on top
of each one. Use the same books in the same order until
the column collapses.

e Record how many books each column holds.

)

How it Works

Different shapes are used to help strengthen different structures. The
circular column does not have any edges so the weight of the books is
shared evenly. The square and the triangle support the books on their
edges and corners, which means they could collapse.

Created in proud partnership with Parks Canada Agency and Frontier School Division’s Indigenous Way of Life Department I*I

Indigi-Tech

" 1gloos were the traditional winter houses\
used in the Arctic by Inuit. They are often
drawn as a half-ball shape, but they
actually aren’t!

Built from hard-packed, lightweight snow
blocks, igloos are actually slightly oval in
shape. This shape is very strong and
stable. As a result, igloos are strong
enough to hold up in hurricane force winds

\that can happen in the Arctic! /

%  Bio-Links

g Why don't birds break their eggs when they \
sit on them? The dome shape (circular)
actually makes the eggs very strong. It is
easy to smash an egg if it is dropped.
However, if you put a weight on the top of
the egg, the circular shape keeps it strong
so it won't break. This is just like the circular
column in the activity. Strong eggs help
protect the baby chicks as they grow until

they are ready to hatch! j

Parks Parcs
Canada Canada
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Soothing Sounds

SCHOOL DIVISION SCIENCE « TECHNOLOGY « ENGINEERING « MATH

) CHALLENGE

Create a set of musical water glasses.

Materials
e 8 clear glasses
o Water
e Plastic and metal spoon
e Optional: Food colouring
Method

o Fill the first glass with a small amount of water.
Fill the next glass with a little more water.

o Fill all 8 glasses with water, a little more in each glass.

Glass 8 should be nearly filled with water.

e Use food colouring to create a unique colour in each
glass.

e Use the plastic spoon to tap each glass. Notice the
difference in sound that each glass creates.

e Use the metal spoon to tap on each glass. Notice the
difference in sound that each glass creates.

How it Works

When you tap on one of the glasses, the spoon creates a sound wave
that travels through the water. The more water in the glass creates a
slower sound wave and a lower frequency pitch. The less water in
the glass creates a faster sound wave and a higher frequency pitch.

There are many types of drums used by

Indigenous people including hand drums
and the big drums you see at pow-wows.
One lesser known drum, called a Little Boy,
water drum, or Midewewe'’igan, is used in a
special ceremony. This drum is made by
hollowing out a log and stretching hide over
the top. Water is placed in the hollow inside
of the drum to adjust the tone and pitch of
the sound produced, just like in the activity/

you just tried.

P )
“J

[
mn baby birds need something from

(A1 . .
(W, Bio-Links

their parents, they might use a high-pitched
sound or a very loud sound. Great-horned
owl chicks have an ear-piercing scream
when they are asking for food. Baby crows
are very noisy when they are waiting for
food and sometimes it seems like they caw
all day long. A young eagle will often make
a high-pitched whiny chirping noise when it
wants food from its parents. /

Parks Parcs

Created in proud partnership with Parks Canada Agency and Frontier School Division’s Indigenous Way of Life Department I*I Canada Canada
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Create a working model of the water cycle.

Water, Water Everywhere

The water cycle

Materials

Plastic Ziploc bag

Tape

Y4 cup of water

Marker

Optional: Food colouring

Method

Draw clouds around the top of the baggie, and water
around the bottom of the plastic Ziploc bag.

Fill the plastic bag with 4 cup of water, and add about
4 drops of food colouring.

Seal the bag shut, and hang it in a window that
receives sunshine.

Check on the bag periodically and notice how much
condensation the baggie collects over time. Where
does the condensation collect? How does it fall? What
happens in the baggie on sunny days compared to
cloudy days?

In nature, the sun’s heat causes water to evaporate from streams,
lakes, rivers and oceans. As the water vapor rises, it condenses to
form clouds. When the clouds are saturated with water they release
some of the water as rain. Then the cycle starts over again.

How it Works

Created in proud partnership with Parks Canada Agency and Frontier School Division’s Indigenous Way of Life Department

Grov™©

Indigi-Tech

important nutrients like oxygen and food to
keep you healthy and strong. Rivers and
streams are thought to be the veins of the
Earth by Indigenous people.

As water moves through the water cycle
and flows through waterways, it brings with
it important nutrients to all living things
along its path. This is why water is
considered sacred to Indigenous people
and must be protected. Women have a

= your body, veins and arteries deliveN

sacred duty to protect waterways and are
Qalled water keepers. /

e \‘ e l ‘ ‘ [ [
\T\/ ‘f W, Bio-Links
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1 QPDV‘G ien ‘J . . \
Just like rain, snow comes from clouds!

Clouds are made of tiny water droplets that
rise up to the sky where they are
condensed back into water. When these
tiny water droplets get bigger and become
too heavy to stay in the sky, they fall to the
ground. In the north, cold air makes the
clouds freeze, so the water falling from the

ksky turn into snow.

J
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Fabulous, Friendly Frogs
Float Your Boat
Flower Child
Wind Makes the World Go Round
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) CHALLENGE

Create the best jumping origami frog.

Materials
e Paper
e Scissors

e Paper frog template

Method

e See the Jumping Frog instruction sheet.

https://web-japan.org/kidsweb/virtual/origami2/exploring01_06.html

How it Works

The origami frog jumps using the basic principles of physics. A
downward force is applied with the finger increasing the elastic
potential energy in the frog. Once it is released, the potential
energy is converted into kinetic energy and an equal and upward
force pushes the frog into the air.

Indigi-Tech

| One of the favourite games played by thm
Inuit is the One or Two-Foot High Kick.

Players take off and land on one or two feet
when jumping up to kick a small hanging
target that is moved higher and higher.

It takes a lot of strength and power to kick
such a small target and land with precise
balance. Just like the frog, the same
physics principles apply! It takes a lot of
time and practice to be good at these
games. The One-Foot High Kick was

highlighted at the 2010 Olympic Games in
Qancouver. /

)
. %,  Bio-Links

e
Did you know that a group of frogs is callem

an army?! There are many different frog
species in Manitoba. Wood Frogs are the
only frog that can be found all over the
province. Manitoba also has Gray Tree
frogs that can be found on trees, and
Boreal Chorus Frogs that are the smallest
frogs in the province. Northern Leopard
Frogs are the largest and are a Special
Concern animal which means they need
extra protection. Riding Mountain National

Park is a place that protects these frogs
and their habitats.

Parks Parcs

Created in proud partnership with Parks Canada Agency and Frontier School Division’s Indigenous Way of Life Department I*I Canada Canada



Let's Make Origami! https://web-japan.org/kidsweb/virtual/origami2/exploring01_06.html

Jumping Frog

Level: Medium

Fold the paper in half sideways 2 Fold the corners down and Flip the paper over and fold the Flip over once again, and fold

to make a rectangle. unfold them right away, top of the paper down at the the two edges toward you so
repeating this for both top spot where the diagonal creases they meet each other. The top of
meet. Unfold right away. your rectangle will fold down to

@ form a triangle.

l

corners of your rectangle.

Fold the bottom of the paper up Fold the sides inward to meet at Fold the bottom of the paper Insert your fingers into the inside
so that its edge meets the the center. upward so its edge touches the of the flaps, and pull the bottom
bottom of your triangle. Fold the bottom of the "legs," and unfold corners outward to the sides, so
two corners of the triangle up to right away. that the bottom edge comes up
form the "front legs" of the frog. ;J> to touch the bottom of the "legs."

— — —
Fold the corners down so they Fold the bottom corners outward Create a zigzag fold at the Your frog is ready to go.
meet at the bottom of the figure. to form the "back legs" of the bottom of the figure, folding the

frog. bottom half up and then the
‘ N I bottom quarter back down.

Press its back and release to make it hop!
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Float Your Boat

SCHOOL DIVISION SCIENCE « TECHNOLOGY ¢ ENGINEERING « MATH

) CHALLENGE

Build a miniature raft.

Materials

Popsicle sticks or twigs

Straws or twigs

Sponge, foam or Caribou moss
Glue, string or strips of hide

Method / Restrictions

e On aflat surface, lay down several popsicle
sticks/straws or twigs side by side until a square is
achieved.

e Add a layer of popsicle sticks or twigs so that they
are perpendicular to the first set.

e Continue until an optimal raft is built.

e Sponge, foam or Caribou moss may also be used
to help with floatation.

e The raft must float and must also carry a small
weight such as a handful of pennies or rocks.

How it Works

Rafts and boats float due to water displacement. Surface area
and volume play a huge role in keeping rafts and boats afloat.
The more surface area and volume that a boat has, the more it
displaces water. The weight of the water displaced is equal to the
force pushing up on the boat, or buoyant force. If the buoyant
force exceeds the weight of the boat, it floats. If the weight
exceeds the buoyant force, it sinks.

Indigi-Tech

> Several different watercraft types werﬁ
developed by the Indigenous peoples of
Turtle Island. In the Arctic, the Inuit made
gayaqs (single person kayak) and umiaqs
(large, open boats for multiple people) of
driftwood or bones covered in seal skin.
In the boreal forest, the lightweight birch
bark canoe was perfect for the fast moving
rivers of the area. On the west coast, huge
dugout canoes were built to withstand large
ocean waves. Each type of boat was well

designed for its specific use, the local
vnvironment, and available materials. /

(A1) . .
o, Bio-Links

® Polar bears can use sea ice as their own \

raft! Floating sea ice is very important for
polar bears on Hudson Bay and in the
Arctic Ocean. The ice floats in large sheets
on top of the water and the bears use it to
hunt and travel in the winter. While on top
of the sea ice, polar bears can track their

\ favorite meal: ringed seals. j

Parks Parcs

Created in proud partnership with Parks Canada Agency and Frontier School Division’s Indigenous Way of Life Department I*I Canada Canada
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Create a flower book.

Materials

Notebook

Tape

Pencil

Scissors

Variety of flowers

Method / Restrictions

Pick/cut single flowers of your choice from the
environment (give thanks to Mother Earth for each
flower picked).

Remove the leaves, petals, and stamen.

Tape the stem into the middle of a page.

Tape the remaining parts of the flower onto the
page and label.
Repeat for all flowers.

Flowers have petals to attract bees and other pollinators.
The bees carry the pollen from the stamen of one flower
to the pistil of the flower. This fertilizes the flower which
may cause it to grow and produce a fruit.

How it Works

Flower Child

@ Indigenous women have long been expeﬂm

at using materials found on the land to
provide food and medicines as well as to
decorate handmade items. A variety of
flowers could be used to dye wool sheared
off sheep that were raised on Metis farms.
The process of using flowers to dye and
colour wool is long and difficult. Flowers
that can be used include: camomile (gold),
marsh marigold (yellow), sumac (red),
yarrow (yellow), and coneflower (purple).
All parts of these plants can be used to

make dye, including petals, leaves, stems,
Qd roots. /

SCIENCE « TECHNOLOGY ¢« ENGINEERING « MATH

1.‘|‘ . .
(29, Bio-Links

® Flowers love bees and other insects! They

need the bugs to help them grow new fruits
and seeds. They have all kinds of ways to
get insects to visit them: most have nectar
to drink, some smell nice, and most have
bright colours and patterns. Flower petals
even look different to bees and butterflies
than they do to you! These insects can see
UV light, which means they sometimes see
stripes or patterns on the flowers that
people can't.

Parks

Created in proud partnership with Parks Canada Agency and Frontier School Division’s Indigenous Way of Life Department I*I Canada
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Create a set of wind chimes.

Materials

Natural or collected item to hang chimes from: antler,
coffee tin, small tree cookie, driftwood

e Chime items: beads, sticks, stones, shells

e Twine / Thin rope

e Scissors

e Optional: paint and painters’ tape

Method

e Paint or use markers to decorate the chime pieces.
Painters tape can be used to create fun patterns.

e Add a mixture of chime items to several strings of the
same length. Tie off the ends to keep the items in place.

e Tie the strings of chime items so that the items will chime
together in the breeze.

e Hang outdoors and chime on!

Created in proud partnership with Parks Canada Agency and Frontier School Division’s Indigenous Way of Life Department

Wind Makes the World Go Round

Indigi-Tech

@ Wind is moving air. Moving air can be used
to create sound using a whistle. One
special whistle is made and used by the
Dakota, Ojibway, and other Indigenous
peoples in a sacred ceremony called the
Sundance. This whistle is made from the
hollow wing bone of a bald or golden eagle.
When blown into, the whistle sounds like
the cry of an eagle.

Many Indigenous people believe eagles
are special animals that carry messages in

ive
(4

their prayers to the Creator. /

4
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Have you ever noticed that the wind can\

sometimes make a howling or whistling
sound? This happens when buildings or
trees get in the path of the wind. When
something is in the way, wind splits into
two, and joins again after passing by. If one
part of the wind is stronger when it joins up,
the air moves around a lot making
whooshes, whistles, or howls. This is why

\a windy forest can sound extra spooky. j

How it Works

Air particles move from areas of high concentration
to low concentration. When this happens, it creates
wind. The force of this wind will push the chimes
against one another causing them to vibrate. The
vibrations create a sound. The louder the sound of
the chime, the stronger the wind.

Dl
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Staying Positive

Sunshine & Seedlings

Super Structures
Where’s My Soil-Mate?
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) CHALLENGE

Experiment to see which magnets, and which magnetic
objects, have the greatest force.

Materials

o Variety of magnets from fridge, toys, crafts

e Variety of magnetic objects: paper clip, sewing
needle, screws or nails, toys, bobby pins

o Measuring tape or object to measure with

Method
e Collect a variety of magnets and magnetic objects
from home.

¢ Hold a magnet and a magnetic object in each hand.
Slowly bring the items together until you can feel the
magnetic force pulling. Measure the distance
between the objects.

e Record the results. The greater the distance when
the force is felt, the stronger the magnet and
magnetic object is.
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How it Works

A magnet is a rock or a piece of metal that can pull certain types of
metal towards itself. The force of magnets, called magnetism, is a
basic force of nature like electricity and gravity. Magnetism works
over a distance. This means that a magnet does not have to be
touching an object to pull it.

Created in proud partnership with Parks Canada Agency and Frontier School Division’s Indigenous Way of Life Department I*I

Indigi-Tech

Staying Positive

‘ lodestone is a rock that has been\

magnetized. Magnetization sometimes
happens when a rock is hit by lightning.
Between 3,500 and 4,000 years ago the
Indigenous people in Guatemala (the
Monte Alto culture) and Mexico (the Olmec
culture) used lodestones in large
sculptures. Scientists believe that these
Indigenous cultures understood
magnetism hundreds or even thousands of

years before anyone else in the world. /
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® Many birds fly long distances to spend the

summer in the north where they raise their
young before flying back south in the
winter. These trips, called migrations, can
be very far. For example, a bird called a
Red Knot flies all the way from South
America to Wapusk National Park in
northern Manitoba. They don’'t get lost
because they can see the Earth’s magnetic
field, which is like a compass, in order to

know which way is north and which way is
Qouth. /
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Grow seeds from your kitchen.

Materials

Variety of seeds from home: lentils, corn kernels,
pumpkin, dried beans, apple, cucumber, oranges, etc.
1 plastic Ziploc bag for each seed

1 paper towel for each seed

Tape

Ya cup of water

Marker

Optional: Food colouring

Method

Determine which seeds you have at home and which
seeds you can use for this activity. You may want to
ask another family member for additional seeds.
Place each seed inside a damp paper towel.

Place the damp paper towel with the seed into a
Ziploc bag.

Tape the baggie to a window that receives sun.
Record seed growth (or lack of growth) every few
days.

If possible, transfer any growing seedlings to a pot
and continue growing.

How it Works

All plants start life as a seed. The seed itself is like a survival
package. It contains the food the seed needs while it is growing
roots and forming into a small plant. When seeds are planted,
they first grow roots. Once these roots take hold, a small plant
will begin to sprout. The scientific name for this process is
germination.

Created in proud partnership with Parks Canada Agency and Frontier School Division’s Indigenous Way of Life Department

Sunshine & Seedlings

thousands of years. They learned how to
grow different plants together to get the
best harvest, called companion planting.
The most common companions planted
together were corn, beans, and squash.
These are known as the Three Sisters. Not
only did these three plants help each other
grow but cooking them together can give

Indigenous people have been farming for\

you a delicious vegetarian meal with
\nutritious proteins. /
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Plants grow seeds in many different ways.
Spruce tree seeds grow in a cone up high
on the tree. When the cone dries out in late
summer, the seeds fall and their “wing” lets
them blow on the wind to land in a new
place to start growing. Blueberry seeds
grow inside the berry which gets eaten by
animals like bears, rodents, or birds. The
animals then poop out the seeds
somewhere new. Wild licorice seeds are
inside pods covered in hooked bristles. The
pods catch on animal fur (or people’s

clothes) and hitch a ride until the pod dries
th and the seeds fall out in a new area. /
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Re-create a famous structure using found materials
and/or Lego.

Materials

e Variety of natural and recyclable materials: sticks,
clay, rocks, leaves, Play-Doh, hide, Lego.

e Variety of fasteners: elastics, string, long grass, glue,
zZip-ties

Method

e Choose a familiar famous structure to re-create:
Traditional Structures: Igloo, Tipi, Wigwam, Lodge
Manitoba Structures: Provencher suspension
bridge, Fort Garry Hotel, Churchill Northern Studies
Centre, UCN in Thompson and The Pas.

World Structures: Eiffel Tower, the Leaning Tower
of Pisa, the Pyramids, San Francisco Bridge.

e Look closely at how the structure was made.

Choose the best materials to recreate the structure.

e Recreate the structure as closely to the original as
possible.

" Igloos are the traditional winter sheltersx
used in the Arctic by Inuit. They are often
drawn as a half-ball shape (aka half-
sphere), but they actually are not!
Built from hard-packed, lightweight snow
blocks, igloos are slightly oval in shape.
This is called a catenary. This shape is
extremely strong and stable. As a result,
igloos are strong enough to hold up in
hurricane force winds that can happen in
the arctic! Where else do you see this
shape in nature or in construction?

.(‘sl . .
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How it Works : "l Many birds fly up north to Wapusk National \
Park in Manitoba to build their nests and
Buildings are the product of very clever engineering. Stacking Legos, raise their young in the summer. One type
creating card towers, making a lean-to in the forest, and making of duck called the Common Eider comes to
sandcastles on the beach are all ways that people become architects, Wapusk National Park in the summer to
builders, and engineers. Many considerations need to be made: build nests on the ground and close to
design and look, where the center of gravity is, the best materials for water. Their building materials are plants
the job, and the type of foundation needed to support the weight of and down (the layer of soft feathers).
the building. \ )
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) CHALLENGE

Test the stability of a variety of soils.

Materials

¢ Variety of found soils: garden soil, soil from
the forest, sand, clay (option to also use snow
in the winter)

e Container to hold soil (can re-use one
container for all soils)

¢ 10 thin sticks of the same length — about 30
cm long

o Books to use as weights

Method

o Fill the container with soil.

e Place the sticks evenly throughout the soil so
that V4 of each stick is buried, and % of each
stick is standing up vertically.

Indigi-Tech

l CIay is an important part of soil. It is often \

¢ Ensure that the tops of all sticks are level. .

e Place one book on top of the sticks. Continue foupd on the banks of rivers and creeks.
placing books to see how much weight the Indigenous people have used clay taken
sticks can hold. from the ground to make bowls, pots, and

o The greater the stability of the soil, the more other containers. The clay vessels need to
weight will be supported. be heated to a high temperature for a long

e Repeat the process with a variety of soils. time to make a pot that will not fall apart
Record results. when wet. These methods have been in

Kuse for many thousands of years. /

4\
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v
? Did you know that some kinds of soil in\
northern Canada are frozen? Permafrost is
made of a combination of soil, rocks and
: sand that are held together by ice. The soil
How it Works and ice in permafrost stay frozen all year
Soil structure is an essential part of soil health. Soil with a long and only the very top layer can melt in
good structure is able to hold a healthy amount of water, the summer. Places where plants can grow
helps plants access nutrients, and creates a stable base on top of the permafrost are called tundra.
for plants and trees. Soil is made up of four key elements: Usually trees cannot grow on the tf‘”dfa
minerals like sand or clay, water, air, and organic material because the top layer of soil isn't big
such as decomposed plants and animals. \enough for tree roots to grow. /

Created in proud partnership with Parks Canada Agency and Frontier School Division’s Indigenous Way of Life Department I*I
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Build a balloon drum.

Materials

Old pot or tin can with lid

Large balloons (or fabric if desired)
Scissors, ruler, glue

Paper (construction paper is ideal)
Elastic bands, electrical tape (if possible)
Decorations (ribbon, stickers)

Wooden sticks or dowels

Method / Restrictions

e Cut a piece of paper to fit the can or pot.

Glue or tape the paper to the can/pot as siding.

e Cut off the mouthpiece of the balloon. Make sure you
only cut off the mouthpiece and not the body of the
balloon!

e Secure the can/pot between your knees. Stretch the
balloon over one side of the can/pot, then carefully
stretch it over the entire top. Secure the balloon on the
can/pot using several rubber bands or tape.

e Decorate your drum with ribbons or stickers.

e Use lightweight wooden sticks to play the drum!

How it Works

Striking the head of the drum changes its shape and compresses the
air inside the shell. The compressed air presses on the bottom and
changes its shape. These changes are transmitted to the drum shell
and reflected back causing the whole action to repeat causing a
vibration. These vibrations in the air, or waves, create the sound of a
drum. The pitch of a drum depends on how tight its skin is. The loudness
of a drum depends on how hard you strike it.

Created in proud partnership with Parks Canada Agency and Frontier School Division’s Indigenous Way of Life Department I*I

Drum Roll Please...

™ In Manitoba, there are generally thrﬁ
types of Indigenous drums. The largest,

sometimes called a Grandfather is a large
drum placed on a stand on the ground. Itis
played by several people at once. You will
often see these drums at events like the
Manito Ahbee Pow-wow.

The second type of drum is a hand drum
which is much smaller and has a higher
pitch. As its name implies, it is held in one
hand while the other hand strikes.

The third drum, called a Little Boy or water
drum, is only used in special ceremonies. It
is medium sized and partly filled with water.
To change the pitch, you change the
amount of water in the drum. Drums are

considered to make the heartbeat of
Mother Earth.

4
o, Bio-Links

Animals use sound in many ways tm
communicate and to survive. Beluga

whales use echolocation to move around
and find food. Echolocation means the
whales make clicking sounds that bounce
back from the underwater environment
showing them where objects and food can
be found. Belugas also communicate with
each other by making many different
noises including squeaks, whistles, chirps,
and squeals. Baby belugas start making
sounds when they are only a few weeks old

Qnd learn more as they get older. /
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Build an eagle’s nest.

Materials

e Any objects naturally found outdoors: sticks,
shrubs, mosses, grass, plant stalks, lichens,
seaweed, driftwood.

Method
e Consider all the objects you wish to obtain for the
nest.
e Use smaller and thinner objects to intertwine larger
objects.

e Try to fill as many gaps as possible to thicken the
density of the nest.

e Build the nest larger as it becomes thicker. o . \
e The nest should not collapse on any side or feel A¥ Eagles are special birds for Indigenous

brittle. peoples. Eagles are seen as messengers
e The nest must be able to fit a small school bag. fo the Creator as they are able fo fly

e The nest must include the bole (see “How It Works”). itnghc::gyo?i?g\}e-rhvih?c?\glii, r:prrssiar?ése r”][g

everyone to always try to live with a good
heart towards everyone and everything.
Eagle feathers are considered a sacred gift
from the Creator and must be treated with

\deep respect. /

di
&  Bio-Links

Indigi-Tech

Tip for building: Use several objects with various
sizes, shapes, and textures.

i
? There are two kinds of eagles that live in\

Manitoba. Bald Eagles live all over the

How it Works province and Golden Eagles only nest in
. , _ the north in the summer. Golden Eagles
The bald eagle builds the largest nest of any North American bird: prefer to nest on cliffs, but in Wapusk

up to 13 feet deep, 8.2 feet wide, and 1.1 tons in weight. The male
and female eagle pair build the nest together in the largest trees
typically along shorelines. The nest cavity, called the bole, is ; P
where the eggs are laid. The bole will be about 30 to 40 gtlg::iQfstgrﬁg;h:r:%r:”ceedtr;%stoarr;dbg:i;e
centimeters in diameter and about 10 centimeters deep. It is they use their sharp claws and beaks to
usually made of softer materials and eagle feathers. The deep
cavity and thick walls of the nest protect the eggs and young from
harsh conditions and hide them from predators.

National Park in northern Manitoba, there
are no cliffs. Instead, they build their big

hunt. Golden Eagles like open habitats for
hunting where they can find prey. j

Created in proud partnership with Parks Canada Agency and Frontier School Division’s Indigenous Way of Life Department Bl s, Fares
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Build a pair of snow goggles.

Indigi-Tech

Materials \ 74
e Cardboard / Duct Tape / Birch Bark s I_nuit invented snow goggles (iggaam
e Scissors Inuktitut) to help prevent snow blindness.

Cord: String / Yarn / Elastics Snow bllndnegs occurs when elxtra light

from the sun is reflected off white snow,
enters the eye, and then damages the
retina (inner lining) of the eye. Because

Method / Restrictions

e Cut out a rectangle of your goggle material to fit well and snow goggles have a narrow slit carved
wrap comfortably over your eyes (if you are using duct into a piece of bone or driftwood to cover
tape, be sure to fold it in half so neither side is sticky). the eyes, the amount of light entering the

e Cut two extremely narrow slits that will sit over the eyes. eye is reduced. You can still see everything

e Punch holes at each end of the goggles. around you because enough light can

e Measure your cord so that they fit comfortably around enter through  the slit. The wider the slit,
the ears. the more peripheral view you will have.

, L
n Bio-Links
s Y
029

Snow blindness is caused when too much
UV light hits the eye and can cause pain
and difficulty seeing. Since they can't
make snow goggles, many northern
animals have special ways to protect their
eyes from the bright light that reflects off
snow. Caribou can actually see UV light,
which humans and most mammals can't,
but their eyes are adapted so they don’t
get damaged by it. Other animals may
have different substances or pigments in
their eyes to shield them from the extra

UV. For most Arctic animals, we just don’t
QOW yet how their eyes are protected!/

How it Works

Snow goggles emulate the squinting of the eye. Light travels through the pupil (a hole in the eye) to the retina (a group of cells at the
back of the eye) that captures the light energy. When the retina obtains too much light (if the light is too intense), the image can be
distorted. The muscles around the pupil will contract to bring in less light. This causes the eyes to strain. Snow goggles block extra
reflected light from the snow to reduce the incoming light to the pupil. This causes one’s vision to be clearer and to have less strain.

Created in proud partnership with Parks Canada Agency and Frontier School Division’s Indigenous Way of Life Department I*I
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Carve an arrowhead from a soap bar.

Materials

Soap Bar

Plastic knife

Paper clip

Sheet of paper

Scissors

Paint brush or old toothbrush
Pencil

Method

e Design an arrowhead on a sheet of paper the same size
as the bar of soap. Cut it out.

e Place the arrowhead design on the bar of soap.

e Use the plastic knife to remove large chunks of the soap
and a paper clip to shave off smaller pieces.

e When you finish the shape, use the pencil to carve
details.

e Use the paintbrush or old toothbrush to brush away any
soap dust.

! Traditionally, arrowheads were made h
Indigenous peoples from a few specific

beautiful that it is almost more art than
Qcience! /

What a Soap Opera

Indigi-Tech

types of rock. The rocks used were usually
flint, obsidian, or chert. These rocks were
chosen because they are fine-grained and
uniform, with few cracks or fissures. The
process of shaping a piece of flint into an
arrowhead is called knapping. The rock is
struck at an angle with a hard, blunt tool.
Another technique is to apply pressure to
the stone with a softer material, such as
antler. It takes years of practice to learn to
be consistent in creating an arrowhead
using traditional or modern knapping
implements. Either way, they are so

l. A . .
% Bio-Links
Plants can help with “carving up” rocks as \

part of the process called weathering. One
way trees can do this is by growing a root
into a little crack. When the root keeps
growing it pushes on the rock until it makes
a big enough crack that the rock breaks
apart. This can take a long time! Small
plants like moss can also break down rocks
by releasing chemicals that slowly wear
down the rock that they grow on.

J

How it Works

Soaps are made from fats and oils which are treated chemically with a strong base. Solid fats like coconut oil, palm oil, or lard, are
used to form bars of soap that stay hard but dissolve with lots of water. Qils such as olive oil, soybean oil, or canola oil are used to
make softer soaps. The process of making soap is called saponification which can take weeks to complete.

Created in proud partnership with Parks Canada Agency and Frontier School Division’s Indigenous Way of Life Department
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Create and use a working heart rate monitor.

Materials
e Clay/ Play-Doh
e Straw, toothpick, or thin twig about the same size as a
toothpick
e Optional: stopwatch or timer
Method
e Pinch off a small ball of clay. Insert the toothpick
securely into the ball of clay.
e Turn your wrist or ankle over and find your pulse on the
side of your wrist or ankle.
e Once you find the pulse, place the clay ball directly over
the area where you found the strongest pulse.
e Press down on the ball just enough for it to remain
secure without you holding it.
e Watch the toothpick vibrate back and forth.
e Using a stopwatch, count the number of vibrations the
toothpick makes over a period of 60 seconds.
e Record results.
e Repeat the steps after exercising and with different

people. Record all results.

Children have about 60 million meters of blood vessels in their bodies
and adults have over 150 million meters of blood vessels. The heart
pumps blood through every meter of those vessels. Our pulse is the
result of the rush of blood forced out of the heart with each and every
beat.

How it Works

Created in proud partnership with Parks Canada Agency and Frontier School Division’s Indigenous Way of Life Department I*I

Indigenous people, the sound of the\

Kon a drum, or by clapping your hands? j

Beat This!

SCIENCE « TECHNOLOGY ¢« ENGINEERING « MATH

drum is the voice of the Earth’s heart. The
drum connects the hearts of people to the
heartbeat of Mother Earth. The circular
shape of the drum represents balance,
wholeness, equality, and connection. Try
listening to the heartbeat of a relative. Can
you make these same rhythms and sounds

"’IIJ ;ar
The heartbeat of an animal usuallm
depends on its size: bigger animals have

winute.

slower heart rates and smaller animals
have faster heart rates. For example, here
are three animals found around Wapusk
National Park in northern Manitoba:
Beluga Whales (1,400 kg) have a resting
heart rate of 33 beats per minute.

Female Polar Bears (150-250 kg) have a
resting heart rate of 46 beats per minute.
Weasels (29-250 g) have a resting heart
rate between 300 and 400 beats per

)
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Create a vertical marble run.

Materials

e Variety of natural and recyclable materials: toilet paper or
paper towel rolls, paper, cloth, hide, fur, twigs and sticks,
rocks

e Long piece of cardboard or plywood (Option: use a
closet door, fridge, or wall that you are allowed to use
tape on)

e Marble or similar round object.

Indigi-Tech

Method > Many Indigenous peoples traditionam

moved from place to place each season to

e Review the collected materials you have to use to make fish or hunt wherever the greatest number
your marble run. of animals could be found. Entire families

e Design a path for the marble to follow on its own, without would make the move with all of their
falling off, from the top of the marble run to the bottom. possessions. To make travelling easier, a

e In the design, include the use of as many simple travois was used to carry most of the
machines as possible. Create or use a lever, pulley, household goods, and sometimes people
Wedge, screw, inclined plane and wheel & axle. as welll A travois is made by placing two

e Test the marble run to see it the marble can reach the |Ong po|es in the Shape of a V with a small
bottom without falling off. Continue to revise the design platform attached at the mid-way point to
until it works. place items on. The narrow end of the
travois was attached to dogs and/or horses

and the wide end was dragged along the

ground to move the heavy load. A travois is
Qexample of a lever - a simple machine./

4y

_, &, Bio-Links
e
? Similar to a marble run, many animals\

create paths in the forms of tunnels or

burrows. For example, Richardson’s

Collared Lemmings, a small animal found

in Wapusk National Park in Northern
How it Works Manitoba, make runways through the
plants in order to avoid predators. They
continue this in winter when they dig
burrows in the ground above the
permafrost (a thick layer of frozen soil), and
also burrow under the snow in order to/

Simple machines have few or no moving parts. They make work easier by
changing the direction of a force or by changing the amount of force
needed. Basically, the amount of work to complete a job is decreased by
using one of these machines. Simple machines can be found all around
us: at home, in school, and in our communities.

protect themselves.

Created in proud partnership with Parks Canada Agency and Frontier School Division’s Indigenous Way of Life Department Bl s, Fares
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Create a car that can travel using wind power.

Materials

Variety of natural and recyclable materials: twigs,
boards, paper, cardboard rolls, etc.

e Circular objects to use as wheels (Option: create wheels
out of cardboard)

e Optional: create a car using Lego

e Optional: fan or blow-dryer

Method

e Design a car that has parts that can capture wind energy
(such as sails).

e Build the car out of collected materials.

e Test the car to see if it can travel using only wind power.
Use your own breath to blow on it or use a blow-dryer or
fan.

e Measure the distance that the car traveled.

e Redesign the car so that it can travel the greatest

distance possible with the same amount of wind energy.
Record results.

Created in proud partnership with Parks Canada Agency and Frontier School Division’s Indigenous Way of Life Department

Sail On!

SCIENCE « TECHNOLOGY ¢« ENGINEERING « MATH

Indigi-Tech

% \ork boats are very large vessels oncm
used to transport furs up to Hudson Bay

during the fur trade. They were used
instead of smaller birch bark canoes
because they could carry more furs and
were tougher as they were made entirely
from solid and heavy wood. York boats
could be fitted with a large sail to take
advantage of wind energy to propel the
boat, especially on large lakes such as
Lake Winnipeg. This made the journey both

‘,1'1/ )
Have you ever noticed that birds often flm
together in a “V” shape? They do this in

faster and easier for the 8 rowers of the
Qoat. /

(4
90

,  Bio-Links

order to save energy. When one bird is a
little bit in front of another, the bird in back
has less wind blowing on it so it's easier to
fly. For example, Snow Geese, after
spending the winter in the south of the
United States, travel in very large flocks to
Wapusk National Park in northern
Manitoba. While flying, the large groups
stay together in "V" formations and take
turns being the bird in front so they can fly

Qr a long time before needing to rest. /
How it Works

Wind energy (or wind power) refers to the process
of creating mechanical energy or electricity using
the wind, or air flows that occur naturally in the
earth’s atmosphere. Wind energy is one of the
most commonly used types of renewable energy
today, and also happens to be one of the fastest-
growing sources of electricity. Wind is a clean,
renewable energy source, and is very cost-
effective.

Il

Parks
Canada

Parcs
Canada



¢

My
FRONTIER

SCHOQ L BINVISEIN

) CHALLENGE

Create solutions that can float, sink, and suspend an egg.

Materials

e 3eggs (orreuse 1 egg)
e 3 tall, clear glasses or containers about 500mL in size
e Salt

Method

o First glass: fill with water only. Place the egg into the
water and observe what happens.

e Second glass: fill the glass % full with warm water.
Slowly add 1 tsp of salt, stir until it is dissolved. Continue
to add and dissolve salt 1 tsp at a time until the egg can
suspend in the water (remove the egg after each trial).

e Third glass: fill the glass % full with warm water. Slowly
add 1 tsp of salt, stir until it is dissolved. Continue to add
and dissolve salt 1 tsp at a time until the egg can float in
the water (remove the egg after each trial).

How it Works

Density describes how much space an object or substance takes up (its
volume) in relation to its mass. If an object is heavy and compact, it has
a high density. If an object is light and takes up a lot of space, it has a
low density. Saltwater has a higher density than water. This is because
the water is holding the salt particles within it. An egg will float in dense
saltwater but sink in pure water.

Created in proud partnership with Parks Canada Agency and Frontier School Division’s Indigenous Way of Life Department
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The Yolk’s On You

traditional fishing for thousands of years.
To make a net, long plant fibers are woven
and tied together. If you place the net in the
water as is, it will not catch fish as it will
simply ball up and float away. How do you
get the net to sit up and down in the water
to catch fish? On the top of the net, you
need to tie a material less dense than
water, such as wood, to make it float. On
the bottom of the net, you need to tie a

! Indigenous peoples have used nets fom

material more dense than water, such as
Qcks, to both sink and hold the net in pIace./

9
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Alayer of fat on polar bears’ bodies not only
keeps them warm, it also helps them float!
To help them swim faster, polar bears’ front
paws are webbed like ducks and beavers.
They can swim for hours and they use their
front paws to paddle like dogs. Floating sea
ice can also be used by polar bears when
hunting. However, with climate change,
more sea ice is melting and bears have to
swim longer distances, making it harder for
polar bears to find their next meal.
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Create a novel animal with new adaptations. Indigi-Tech

| One method of learning for Indigenoh
peoples is to observe the behaviours and

Materials
e Pencil crayons & paper physical attributes of animals. Each animal
e Modelling clay has its own unique adaptations to help it
e Buttons survive in its habitat. These careful
e Sticks observations have led to many innovations
e Construction paper and inventions by Indigenous people over
e Fabric time.
e Various materials Have you ever seen the feet of a hare (a
type of big rabbit) or lynx? The feet of these
Method animals are very large, which allows them
to travel very fast on the top of freshly fallen
e Describe the animal including its: snow without sinking into it. These
o hame, habitat (i.e., environment, climate), type (e.g. observations led to the development of the
bird/reptile...etc.), movement (e.g. fly, walk...etc.), snowshoe that distributes weight over a
diet, predators? large area and stops the shoe from sinking
e Describe its adaptations (at least 6) \nto deep or soft snow. /
o What adaptations help the animal GATHER or EAT
food? ‘
o What adaptations help the animal BREATHE? ‘..“. Bio-Links

o What adaptations help the animal DEFEND itself? ./"Q
e Sketch the : . o .
animal. \ Polar bears live in the north where it is very
Pa o N cold, such as in Manitoba’s Wapusk

* Srl:ilrlgglh Ssing National Park. They have many
the materials adaptations that help them survive. To stay
provided. warm they have two layers of fur, black skin

to absorb the sun’s rays, and a thick layer
of body fat. Polar bears even have fur
between their toes and on their foot pads to
help keep them warm. They also have
shorter limbs, small rounded ears and a
short tail to save the most heat possible by
having less areas to lose heat from. Finally

the papillae, soft bumps on their paws, help
Qem grip the ice and avoid slipping. /
How it Works

Animals have evolved to be best suited to their current natural environments. Evolution is driven by natural selection when animals,
whose random adaptations are best suited to their environments, survive. These adaptations can be physical (part or appearance of
an animal’s body) or behavioral (something the animal does).

Created in proud partnership with Parks Canada Agency and Frontier School Division’s Indigenous Way of Life Department I*I Eg;";da ng:da
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Build an electroscope (a device to detect electrical charge).

Materials

Clear glass jar with lid

Electrical tape, paper clip, straw

Scissors, gloves

Aluminum foil or gold leaf

Rubber soled shoe, carpet, balloon or any other material you
want to test!

Method

e Uncoil a paper clip and feed it through a straw cut in half.

e Hook one end of the paper clip and re-coil the other end.

e Punch or cut a hole through the jar lids (teacher should do this)
so a straw can feed through it.

e Tape the straw to the lid using electrical tape.

e On the hooked end of the paper clip, use gloves to fold a piece
of aluminum foil over so the foil flaps are flat, smooth and
touching (or as close as you can get).

e Close the lid to the jar allowing the hooked end to suspend
inside.

e Generate some electric potential energy (static) by rubbing two
materials together — rubber and carpet, balloon and

carpet...etc.
e Bring the charged item ne N __ .
paper clip coil but not @ Paper clip
N

touching. Observe the
behaviour of the foil.

Aluminum Foil

How it Works

When a charged object is brought near the electroscope, the charged
particles in the object affect the particles in the foil. The negative particles
in the object and in the foil repel (move in opposite directions). Since the
negative particles are all in the bottom of the foil pieces now, the foil
separates to push them even further away, repelling each other too!

The stronger the charge of the object, the stronger the force of
repulsion. The foil will separate more and more!

Catch a Spark

SCIENCE « TECHNOLOGY « ENGINEERING « MATH

Indigi-Tech

' Anishinaabe people believe Thunderbirds\

(Animikii in  Anishinaabemowin) are
powerful animals that live in storm clouds
and make thunder by beating their wings
and cause lightning by opening their eyes.
Thunderbird nests, built from large, round
rocks, can be found in many areas across
the Canadian Shield. Anishinaabe believe
that  Thunderbirds  bring  important

\messages from the Creator to the people. /

{
‘0'0,* Bio-Links

Did you know that lightning starts with stath
electricity? The static charge builds up as

water and ice droplets in clouds bump and
rub up against each other. When the
charge gets big enough, the charged
particles will travel in a lightning bolt either
to another cloud or to the ground. Lightning
strikes are the main cause of forest fires in
Manitoba. Communities and people in
them have to be careful of these fires, but
they are also important for healthy forests:
fires can release nutrients, allow new

growth, and create new habitats for
wldlife. j

Created in proud partnership with Parks Canada Agency and Frontier School Division’s Indigenous Way of Life Department Bl R, Farcs,
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Build a hand-powered helicopter.

Materials

Cardboard / empty cracker or cereal box
Bendy straws

Scissors

Ruler

Hole punch

Method

e Start with a strip of cardboard about 2 inches wide and 9
inches long.

e Fold in half to find the middle.

e Punch a hole in the .
center. \\

e Fit the straw through the 2
hole until it catches the
ridges of the bendy straw.

e Launch the helicopter by
spinning the straw in betwe
both palms.

e Experiment with wing size
and shape to find the best
flight based on height and
time.

e Pro Tip! Each side of the §
blade should be an &
opposite mirror image. §

e Record the L
measurements of the gz
final prototype. :

How it Works

As air flows over wings or blades as found on a helicopter, it can slow
down or speed up based on the shape of the blades. As the rotors on a
helicopter spin the blades with force, the shape of the blade pushes air
down. Newton’s third law states that for every action there exists an equal
and opposite reaction. Therefore, as the air pushes down, the blades push
up with the same force to cause the helicopter to lift.

Created in proud partnership with Parks Canada Agency and Frontier School Division’s Indigenous Way of Life Department

' The bow and arrow are a traditional hunting \

Khelps it fly straighter.

Chase that Chopper

Indigi-Tech

tool used by Indigenous people. Have you
ever noticed that arrows always have
feathers attached to one end of the shaft?
The feathers create a small amount of drag
which causes the arrow to spin, similar to
how a rifle bullet spins when fired. This
spinning action gives the arrow stability and

ly Bio-Links

The seeds of maple trees act like
helicopters due to their asymmetrical
shape. These seeds fall more slowly than
most other seeds because of a spiral of air
that develops on top of each falling seed’s
wing. That vortex of air acts like a miniature
tornado that sucks the seed up and causes
it to spin. By falling more slowly and staying
in the air as long as possible, the seeds are
able to travel far. This allows the seeds to
find a good place to grow into a new tree.

Il

Parks
Canada
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Canada



U

My
FRONTIER

SCHOOL DIVISION

) CHALLENGE

Create a winter star chart.

Materials

e Various household or outdoor materials to represent
stars: buttons, clay, rocks

e |tems to create lines between stars: string, thread, sticks

Method
e Observe a detailed image of the Winter Sky.

e Start the map with a specific star like Polaris (also known

as the North Star or the Going Home Star).

e Branch out from Polaris to complete Ursa Minor (the
Little Dipper).

e Use Polaris to properly position Ursa Major (the Big
Dipper).

e With the reference map, complete 4-5 other
constellations including Cassiopeia and Lynx.

\ (,0.55‘0@
7

@ o o
¥ *‘*j:/

How it Works

Stars are giant balls of gas burning at extremely high temperatures.
They have life cycles which can last millions of years as they burn. The
energy in a star is created through a process called “nuclear fusion”.
Because stars are so big, they have a lot of gravity which pushes
particles together. This fusing of the particles releases energy in the
form of light and heat. As these particles fuse, they get more dense.
Our closest star is the sun. The stars of the night sky are mapped out
on star charts. Astronomers will often use star charts to reference the
positions of other celestial bodies including new stars, galaxies,
nebulae, planets, and comets.

Created in proud partnership with Parks Canada Agency and Frontier School Division’s Indigenous Way of Life Department
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I Indigenous

Qdigenous constellations?

Seeing Stars
SCIENCE  TECHNOLOGY « ENGINEERING « MATH

Indigi-Tech

people have a deep
understanding of the night sky. The
constellations are used to help tell time,
direction, and to predict weather changes.
Each constellation has its own name and
accompanying stories. For example, the
Big Dipper is Qjiig (Fisher) in Ojibwe, or
Mista Mukwa (Big Bear) in Cree. The
Pleiades is Bugonagiizhig (Hole in the Sky)
in Ojibwe, or Pakone Kisik (Hole in the Sky)
in Cree. Can you find a star map with

)

&%  Bio-Links

Many birds use the stars to find their way \
around, especially when they are migrating
between their southern winter homes and
their northern summer homes. White-
throated sparrows are a common forest
bird that migrates at night. They take off
around sunset and use the position of the
stars in the sky to help keep themselves on

\track.

%
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Create a model of Earth’s crust.

Materials

e Variety of Lego, clay, Play-Doh, natural or recyclable
materials

Method

e Observe the diagram which depicts Earth’s layers.

o Observe the relative size of each layer — some are quite
large while others are very small.

e Review the materials you have collected, and how they
will be used in your model.

o Create the model which includes the following layers:
crust, mantel, outer core and inner core.

e For an added challenge research and create a model

asthenosphere, mesosphere, outer core, and inner core.
The size of each layer should be reflected in the model.
e Label each layer.

which includes the following layers: crust, lithosphere, \torecord and transmit history to the next/

Outer Core
W Trner Core

9 On Vancouver Island in BC, the Nuu-cham
nulth Indigenous people tell a very old story

® On the very surface of the earth’s crust is

Indigi-Tech

about a group of mountain dwarves who
were playing a drum and invited a person
to join in and dance with them. The person
got earthquake foot after kicking the drum
accidentally, and with each dance step they
took, it caused an earthquake. The land
shook and the ocean receded. It came
back as a tsunami, destroying everything in
its path.

This story coincides with an enormous
earthquake that occurred on January 28,
1700 in California. Oral storytelling is a way

generation.

)  Bio-Links

the soil, which is where most plants and
other living things are able to live. In most
of northern Manitoba, the soils are very thin
and, in many places, the bedrock is visible
with no soil at all on it. The soils in this area
are also often acidic and there aren't a lot
of nutrients. The plants, fungi and lichens
of northern Manitoba are adapted to need
very low amounts of nutrients in order to
survive in these tough circumstances.

How it Works

The layers of Earth provide geologists and geophysicists clues to how Earth formed, the layers that make up other planetary bodies,
the source of Earth’s resources, and much more. Modern advances have allowed scientists to study what lies beneath our feet in
more detail than ever before and yet there still remain significant gaps in our understanding. This is an ongoing study and information

is likely to become more refined in the coming years and decades.

Created in proud partnership with Parks Canada Agency and Frontier School Division’s Indigenous Way of Life Department Bl R, Farces.



¢

FRONTIER Colourful Chromatography
SCHOOL DIVISION

) CHALLENGE

Discover what colours and particles are found in markers.

Materials

Clear cup or container
Coffee filter

Water

Pencil or similar sized stick
Tape

Scissors

Variety of markers

Method \ 7/

e Cut coffee filter into a long strip about an inch wide. You @ Iraditionally, Indigenous people recorded\
will need one strip per marker colour. their stories by painting on rock faces. Paint
Tape the strip onto a pencil or stick. ingredients found in nature made the very

e Draw a circle about the size of a nickel with one of the long-lasting pigments (paint colours) used
markers about halfway up the strip. to paint the rocks. Pigments were usually

e Hang the strip in the glass of warm water so that the made from a combination of red ochre (a
coffee filter touches the water, but the circle is above the red rock ground into fine powder), a fat
water. and/or an oil.

 Watch the colour Each painting has a story to accompany it,
spread as the water = Pencl but many have been forgotten. These
travels up the paper. L N 7 i paintings are now known as pictographs.

G0 Pl Manitoba has some of the best pictographs

located in an area called Pimachiowin Aki
Q\the east side of Lake Winnipeg. /
1‘\ . .
) Bio-Links

? L Circle of InK a“;k‘ \
| Lt ot ® Northern lights can be seen in the sky in the

i L |‘£\1F ':_LJP

e Ry north. These are caused by collisions
' == between gas particles in the Earth's
, atmosphere with charged particles that
How it Works travel from the sun's atmosphere. Different
Chromatography is a way of separating out a mixture of chemicals, types of gas particles will cause different
which are in gas or liquid form, by letting them creep slowly past another colours in the northern lights. The most
substance, which is typically a liquid or solid. The liquid ink dissolves in common Yellow-green colour is produced
water which enables it to creep over the surface of the solid filter paper. by oxygen molecules. Other colours can be
Chromatography is actually one of the most useful analytical techniques \red, blue, and purple. )
chemists have at their disposal, helpful in everything from identifying
biological materials to finding clues at crime scenes.

Created in proud partnership with Parks Canada Agency and Frontier School Division’s Indigenous Way of Life Department Bl ks, Farcs.
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Use simple machines to create a Rube Goldberg machine. A
Rube Goldberg machine is any complex contraption that uses
a chain reaction to perform a simple task.

Indigi-Tech

| The Metis people invented the Red River\

Materials cart using readily available materials such
as timber and leather. These carts are a
e Variety of natural and recyclable materials: anything you combination of two simple machines: the
can imagine! String, clay or Play-Doh, tape, glue, craft wheel and axle, and a lever. Simple
supplies, sticks, toilet paper rolls, magnets, dominoes, machines make work easier.

toys, and more. Red River carts made travelling across the
prairies with bulky, heavy materials, such
Method as household materials or hunted animals
like buffalo, easier. Do you think you could

e Identify the simple task you want to achieve: turn off a \carry a buffalo to Winnipeg? /

light, open a door, or pop a balloon. Be creative!

e Brainstorm a series of actions that will complete your
task. Make a pin pop a balloon. Send a toy car down a
ramp. Make dominoes fall.

e Draw a blueprint plan for what you expect to happen. ’.'H s
The most important action will be the first step — that’s o Bio-Links
what starts the entire machine.

e Follow your blueprint and place your materials where you
think they need to be. There will be plenty of trial and
error — and that’s OK. Adjust your materials and keep at
it.

A type of chain reaction in nature ism
trophic cascade. Imagine a food chain
where the small fish get eaten by bigger
fish, which get eaten by seals, which get
eaten by polar bears. If something causes
there to be fewer polar bears, then there
will be more seals (because fewer will get
eaten by polar bears), which means there
will be fewer bigger fish (because more will
get eaten by seals), which means there will
be more smaller fish (because fewer will be
eaten by bigger fish). This is called a top-
down trophic cascade, which means that
changing one animal at the top of the food

@ - @ Su;ErCube

chain affects all the other animals in that
food chain.
How it Works

Rube Goldberg was a scientist and cartoonist who produced satirical work on people’s overly complex problem-solving methods. In
his comical cartoons, he linked together chain reactions with simple machines to complete basic tasks, like turning on a lamp or frying
an egg. Designing and building a Rube Goldberg machine requires innovation and patience. While every machine is different, many
builders include versions of other people’s ideas, tweaking them or linking them in exciting ways.

Created in proud partnership with Parks Canada Agency and Frontier School Division’s Indigenous Way of Life Department Bl s, Fares
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Create a natural trophic level poster.

Materials

e Collected natural materials

¢ Old magazines
Paper, cardboard, opened cereal box, etc. to use as
poster background

Method

o Review the 5 trophic levels.

e Select and/or create several items or pictures that
represent each trophic level. Be creative!

o Create a poster to represent the different trophic levels.

P Rather than seeing life in a linear manner\
Indigenous peoples see life in a circular or
cyclical repeating pattern. The Sacred
Circle represents that everything on Earth
is connected. It also represents that there
is a continuous process of growth, renewal,
and energy transfer in nature.

Hoop dancing, an intricate dance using
small circles similar to hoola-hoops, is a
way to tell the story of interconnectedness
by creating different shapes with the hoops

thle dancing. /

l‘ 3 3
%, Bio-Links

I"J
® Polar Bears are an example of apex
predators at the top of the Arctic food chain!
In Manitoba’s Wapusk National Park, our
polar bears’ favorite meals are ringed
seals, which are their main food source. If
seals aren't available, polar bears are left
to hunt other marine animals like whales or

Tro phic Levels
L]

How it Works walruses, or even birds or other animals,

The trophic level of an organism is the number of steps it is from the start jiliiciacanpbeghareoyindata anicas
aren’t prey for other animals, but young

of the food chain. A food web starts at trophic level 1 with primary

. : bears are sometimes killed by older males.
producers such as plants, can move to herbivores at level 2, carnivores

at level 3 or higher, and typically finish with apex predators at level 4 or 5.

Created in proud partnership with Parks Canada Agency and Frontier School Division’s Indigenous Way of Life Department Bl R, Farcs,
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Create a bottle lung.

Materials

e Plastic bottle

e Straw

e Tape

e Scissors

e 2 balloons

Method

e Carefully cut the bottle to about half the size.

e Tie a knot in one end of one balloon and cut off the fat
end.

e Stretch the balloon around the
bottom of your plastic bottle
and tape.

e [nvert the other balloon in the
neck of the bottle and seal
around the cap opening.

e Hold the bottle and pull the
knot of the balloon at the
bottom.

e Observe!

e Alter your bottle lung to

simulate different health
situations (i.e. cough, asthma,
lung puncture, chest cavity
puncture...etc.).

How it Works

As the knotted balloon is pulled it creates more space inside the
bottle. Air then comes down the straw and fills the balloon! When you
let go of the knot the space no longer exists, so the air from the
balloon is expelled making it deflate. The lungs work the same way.
The muscle under our lungs, called the diaphragm, pulls our lungs
down to create more space. Air is pushed into our lungs to fill the
space. As the diaphragm relaxes, it creates less space in the lungs
which pushes the air out.

Created in proud partnership with Parks Canada Agency and Frontier School Division’s Indigenous Way of Life Department

Bottie Lung

SCIENCE « TECHNOLOGY ¢« ENGINEERING « MATH

Indigi-Tech

P One biological concept is homeostasis,h
balance within the body. When cells and
systems work together and receive
everything they need (like oxygen and
food), your body is healthy.
One model used and applied by Indigenous
people to maintain balance and health is
the Medicine Wheel, which has many
lessons, or teachings. The Medicine Wheel
is divided into four quadrants: East, South,
West, and North. Each direction includes
the four elements needed for life: Earth - to
harvest food from; Fire - to provide heat
and light; Water - essential for our bodies
and all other life; and Air - a life-giving force
we cannot see. The Medicine Wheel

reminds us to find balance in all aspects of
our life for health and wellness.

their breath? Their lungs are large
compared to the size of their bodies, and
they have a big liver that can store oxidized
blood. Their circulation is also fairly slow,
meaning they use up their oxygen more
slowly than other animals. All these
adaptations allow beavers to dive under
kwater for up to 15 minutes at a time!

J
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Build a pinhole camera.

Materials
e Shoebox
e Scissors (or X-Acto knife with the help of an adult)
e Wax paper, ruler and tape
e Blanket
Method

e Use the point of a sharp pencil to punch a hole in one of the
shorter ends of the shoe box.

e Use scissors or have an adult use the X-Acto knife to cut a
square in the opposite end of the box, directly across from the
hole. The square should measure 2 inches on each side.

e Use scissors to cut a square of wax paper that measures 3
inches on each side.

e Place the wax paper directly over the square you cut in the
box. Tape the edges of the wax paper to the box.

e Take the camera box to a dimly lit room and turn on a lamp.
Stand about 5 feet from the lamp.

e Cover your head and pinhole camera with a blanket! Be sure
that the end with the wax paper is facing you and the end with
the pinhole is facing the lamp.

e Hold your pinhole camera at arm’s length from your face and

aim it at the lamp. Keep it steady until you see an upside-down

image of the lamp.

Lqu LiGJH Rogs
s i
e \\\

Box

How it Works

In a real camera, the lens is like a tiny hole you made in the box and
creates a backward, upside-down image. Like the little hole, the lens lets
in light (which travels in a straight line). The wax paper is like film in a real
camera, which has special chemicals on it. When the light hits the film,
the chemicals start changing and turn the image into a photograph.

kids.natioalgeographic.com/explore/books/pinhole-camera

Indigi-Tech

* The Inuit invented snow goggles (iggaakm
Inuktitut) to help prevent snow blindness.
Snow blindness occurs when extra light
from the sun is reflected off of white snow,
enters the eye, and damages the retina
(inner lining) of the eye. Because snow
goggles have a narrow slit carved into a
piece of bone or driftwood to cover the
eyes, the amount of light entering the eye
is reduced. You can still see everything
around you because enough light can enter
through the slit for you to see. The wider

the slit, the more peripheral view you will
\m /

Researchers in Wapusk National Parkm
northern Manitoba use remote cameras to
learn about its animals. Cameras are
attached to fences and trees and take
pictures of animals like polar, grizzly and
black bears, caribou, foxes, moose, and
wolverines. By using cameras, there is less
disturbance to the animals and researchers
can cover large areas within the Park.
These pictures can show the size of the
animals, which can indicate their health.
Photos can also indicate their path, which
lets us know their migration and denning

patterns and how climate change may be
Qfecting their routines. /

Created in proud partnership with Parks Canada Agency and Frontier School Division’s Indigenous Way of Life Department Bl s, Fares
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Create a pair of functional snowshoes.

Materials

Cardboard / Plastic
Rope / Twine
Scissors

Duct Tape

Glue

Method

e Trace your foot on a large piece of cardboard or plastic.

Draw an outline of a larger foot or oval around the trace.

e Cut out this large oval or trace. If the cardboard or plastic
is flimsy, be sure to create 2-3 layers of the same cut-
out.

e Glue the layers together (if applicable) and seal the
edges with duct tape.

e Punch 4 holes in a square shape where the foot will sit.

e Feed the twine/rope over the boot and around the heel
tightly.

e Testthem out!

e A,

Shoe Shopping

SCIENCE « TECHNOLOGY « ENGINEERING « MATH

Indigi-Tech

~ One method of learning for Indigenoh
peoples is to observe the behaviours and
physical attributes of animals. These
careful observations have led to many
innovations and inventions by Indigenous
people over time. Have you ever seen the
feet of a hare (a type of big rabbit) or lynx?
Both of these animals’ feet are very large,
which allows them to travel very fast on the
top of freshly fallen snow without falling into
it.
This observation led to the development of
the snowshoe that distributes weight over a
large area and prevents sinking into deep
or soft snow. Traditional snowshoes are
made from bent ash wood and rawhide that

How it Works

Snowshoes work by using a large surface area to redistribute your weight
on the bottom of a boot or shoe. That extra surface area helps maximize
a measurement known as pounds per square inch, or PSI (a common
measurement for the pressure of a fluid). In this case, it is the amount of
pressure that your body puts on the snow. In a shoe or boot, there is a
lot of body weight distributed over a few inches (high PSI). However, on
a snowshoe, the body weight is spread out over many more inches (lower
PSI). We use the same measurement for pressure of fluids that we use
for pressure against a surface.

is intricately woven into star-shaped
patterns.

Bio-Links

An animal that definitely needs to stay on
top of snow is the caribou. Their feet are
large to help them stay on top of the snow
(and also on top of soggy tundra in the
spring and summer). They walk on two toes
which can also spread apart to help make
a bigger surface to spread their weight on.
An extra bonus of their hoof shape is that it
is concave (spoon-shaped) underneath.
This works as a scoop to dig in the snow

Created in proud partnership with Parks Canada Agency and Frontier School Division’s Indigenous Way of Life Department

when they need to find food.
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Create a water filter.

Materials

3 plastic bottles

3 clear cups

Scissors

Various household items: fabrics, papers, anything
porous

e Various outdoor items: sticks, mosses, leaves

Method

e Cut the bases off each plastic bottle.

e Choose a combination of materials to act as a filter for
each bottle.

e Layer the combination of materials in your bottles.

e Obtain a large bucket of dirty water. If you cannot find
dirty water, then add soil and sand to a bucket of water.

e Place a cup under each bottle.

e Pour dirty water through the water filter so it drains into
the cup.

e Observe the results
(i.e. clarity of the
water)

e Repeat for the
other two bottles
and observe.

RucHs

Course. Sand

Fine Sand
Cofree Filter

Elastic Band _|

Clean Water-

How it Works

Water carries a lot of living and non-living debris as it moves through
our rivers and lakes. In order to safely drink water, it must undergo a
filtration process. Water particles are much smaller than the debris it
carries. So, most water separates out from the larger particles as it
moves through a fine mesh or filter. This helps to purify the water.

P Marshes and wetlands act as an importam
environmental filtering system. The roots of

Water Is Life

marsh plants, such as cat tails, trap
sediments and pollution as water passes
through on its way to larger bodies of water,
like lakes. If you look at water before and
after it enters a marsh, you will notice that
the water is clearer afterwards, just like in
your experiment.

Indigenous  peoples have always
understood the important nature of
marshes and not just for providing food
such as ducks, plants, and fish. Protecting
marshes and other waterways is seen as a

sacred responsibility, especially for women
who are called water keepers.

National Park in Manitoba, most of the soil
is frozen year-round, except for the very
surface layer. Permafrost keeps water on
the surface instead of letting it filter into the
soil. This means that lakes and ponds have
a “fill and spill” when snow melts or it rains.
The water runs along the surface of the
land into each new body of water before it

J

\eventually reaches the ocean.

Created in proud partnership with Parks Canada Agency and Frontier School Division’s Indigenous Way of Life Department Bl s, Fares
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Extreme Organisims

Create an alien extremophile based on given reproductive

traits.

Materials

e Dice or coin

¢ Drawing materials OR a variety of natural and recyclable

materials

Method

¢ Roll the dice or flip a coin and follow the Traits guide to

find out the genetic traits that your extremophile has.
e Draw or create your alien extremophile to match the

traits given.

o Create several alien extremophiles to compare the
similarities and differences in the species.

Traits Dice: Even Numbers | Dice: Odd Numbers
Coin: Heads Coin: Tails
Trait 1: Head 1 head 2 heads
Trait 2: Hair Short & spiky Long & curly
Trsae'g?ﬁ;cigy 3 body segments 2 body segments
Trait 4: Tail Long with polka dots Short with stripes
Trait 5: Legs 2 legs per body 3 legs per body
segment segment
Monochromatic: use Go colour crazy!
Trait 6: Colours shades of only one Whatever I'k. |
colour you'ike:

Created in proud partnership with Parks Canada Agency and Frontier School Division’s Indigenous Way of Life Department I*I
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* The Anishinaabe or Ojibwe people have an
intricate clan or family system. Originally,
there were seven clans: loon, crane, fish,
bird, bear, marten, and deer. Today, those
original clans have divided into many more.
In Ojibwe culture, your clan is inherited
patrilineally from your father. In some other
Indigenous cultures, clan is inherited
matrilineally, or from your mother. People
are not allowed to marry someone from the

\same clan. Why do you think that is? /

(A1 . .
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Genes can be linked to each other in sonm
strange ways. In northern Manitoba, a

common bird is the White-throated
Sparrow. These little birds have two
different colours on their heads: some have
a tan stripe, and some have a white stripe.
These differences, called “morphs”, aren’t
just in color. White-striped birds are more
aggressive: they sing more and chase
away intruders more often. Tan-striped
birds are more nurturing: they bring more
food to their babies than the white-stripes.
Scientists have found that several genes
are all linked together, which means that

the genes that decide what colour the bird
will be are linked with how they behave.

How it Works

Genes play an important role in determining
physical traits. Each parent has two copies of each
gene, and each parent passes along just one copy
to make up the genes of the offspring. Genes that
are passed on determine many traits, such as hair
colour, long or short legs, and even how someone
laughs. Each cell in the human body contains
about 25,000 to 35,000 genes.

Parks Parcs

Canada Canada



¢

My
FRONTIER

SCHOOL DIVISION

) CHALLENGE

Create three phenomena using static electricity.

Materials

e Comb and balloon
e 1 tsp each of salt and pepper
e "4 cup each of corn starch and vegetable olil

Method

Activity 1

e Use the comb to brush your hair, thus creating static
electricity. Run a small flow of water from a tap. Hold the
comb close to the running water to see if you can bend the
water.

Activity 2

e Combine the salt and pepper in a small dish. Use the
comb to brush your hair, thus creating static electricity.
Hold the comb close to the salt and pepper to see if you
can separate them.

Activity 3

¢ Mix the cornstarch
and vegetable oil to
create a gooey blob.
Use the comb to
brush your hair. Hold
the comb close to
the gooey blob to
see if it will be
attracted to the
comb. Repeat using
a balloon.

How it Works

All physical objects are made up of atoms with protons, electrons and
neutrons. Therefore, all objects are made up of charges. Opposite
charges attract each other and like charges repel. Static electricity is the
result of an imbalance between negative and positive charges in an
object. These charges can build up on the surface of an object until they
find a way to be released or discharged.

Qhare a story! j

Feeling Electric

Indigi-Tech

% Thunderbirds (Animikii in\

Anishinaabemowin) are very powerful
animals that make thunder from the beating
of their wings and lightning when opening
their eyes. Their nests, made from round
rocks, can be found in many areas across
the Canadian Shield. The Anishinaabe
believe that Thunderbirds bring important
messages from the Creator to the people.
There are many stories about
Thunderbirds. This winter ask an Elder to

',’/'4 ; )
Static electricity is found all over. FIowers\
have a negative static electricity charge on

there won't be as much food (pollen) on
Qat flower. /

4
4%  Bio-Links

their surface. Bumblebees can sense the
electrical charge on the flower and it helps
the bee find the pollen when they land.
Also, when they fly around bumblebees
build up a positive static charge. When the
bee lands, its positive charge partly cancels
out the flower's negative charge for a few
minutes. If a new bumblebee comes along,
it won't be as likely to visit the flower with a
lower static charge because it knows that

Created in proud partnership with Parks Canada Agency and Frontier School Division’s Indigenous Way of Life Department B Fiks, FRarcs
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Create a density tube!

Materials

Clear, tall glass or vase that can hold 800mlI of water
200ml measuring cup

20 tsp sugar

4 Teaspoons

4 smaller microwave-safe cups that can hold 200ml of
water each

e Food colouring

Method

e Fill the smaller cups with 200ml of hot tap water. Colour
each one a different colour.

e Follow the chart for amount of sugar in each cup.

e Use a separate spoon to stir each cup and stir until the
sugar is COMPLETELY dissolved. It’s crucial that all of
the sugar be dissolved in each cup. If the sugar will no
longer dissolve, heat the water for 20 seconds in the
microwave and continue to stir. Repeat until all sugar is
dissolved. Be careful with the heated cup and water and
be sure to have a parent working with you.

e Begin to layer the coloured water into the larger glass
in this order: blue, red, green and yellow. Do not rush!
Pour very slowly, use a pipette
or turkey baster if possible.

e You may need to repeat these
steps a few times before it
works. Keep trying!

Coloured Water | Tsps of Sugar
Yellow 2
Green 4
Red 6
Blue 8

* Indigenous peoples have been using netm

material more dense than water, such as
\rocks, to both sink and hold the netin pIace./

I’'m Not Dense!

SCIENCE « TECHNOLOGY ¢« ENGINEERING « MATH

Indigi-Tech

for traditional fishing for thousands of
years. Long plant fibers are woven and tied
together to make the net. If you place the
net in the water as is, it will not catch fish
as it will simply ball up and float away. How
do you get the net to sit up and down in the
water to catch fish? On the top of the net,
you need to tie a material less dense than
water, such as wood, to make it float. On
the bottom of the net, you need to tie a

(A1 . .
W0, Bio-Links

Fat is less dense than water and is oneh
the ways that animals can float when
swimming. Many marine mammals have a
layer of fat under their skin called blubber.
This special type of fat not only helps with
buoyancy while swimming, it also helps
many northern animals stay warm in cold
Arctic waters. Polar bears particularly love
to eat blubber from seals and other animals
that they hunt. A successful polar bear can
build up enough fat that it makes up half of
their total body mass! This body fat has
another important role: it is energy storage
for times of year when animals can't find a
lot of food. In these harder months, animals
metabolize their stored-up fat to keep from
starving.

How it Works

Density is the measurement of how much “stuff” is packed into a measured space. Nearly every substance and material imaginable
has a different density. By increasing the amount of sugar but keeping the amount of water constant, you created solutions that have
increasing densities. The cup containing 8 tablespoons of sugar will be the most dense, and the cup with 2 tablespoons will be least
dense. A solution with a lower density stacks on top of a mixture with a higher density.

Created in proud partnership with Parks Canada Agency and Frontier School Division’s Indigenous Way of Life Department Bl s, Fares
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Observe the effects of meteor size and velocity upon a
surface.
Materials

e 3 rocks: a large pebble, a rock about the size of a toonie,
and a rock about the size of a child’s fist

e Tray such as a cake pan

e Sand or loose soil: enough to fill most of the tray

e Flour: enough to create a thin layer on top of the sand
e Ruler or alternative measuring device
Method

Pour the sand or soil into the tray so that it is mostly filled.
Create a smaller layer of flour on top of the sand/soil. Re-
create these flat layers after each meteor is dropped.

Activity 1: Observe the effects of meteor size. Drop each rock
from the same height. Measure the widest diameter of the
impact crater. Record and compare results.

Activity 2: Observe the effect of velocity on impact size.
Choose one rock for this activity. Drop the rock from a
measured height and record the widest diameter of the impact
crater. Repeat from increasingly greater heights. Record and
compare results.

Option: repeat this process
for each rock size.

How it Works

When a large object impacts the surface of the Earth, the rock at the site
of impact is deformed. Some of it is ejected into the atmosphere to
eventually fall back to the surface. This results in a bowl-shaped
depression with a raised rim. The size of the impact crater depends on
such factors as the size and velocity of the impacting object and the angle
at which it strikes the surface of the Earth. The velocities at which small
meteorites have impacted Earth range from 4 to 40 km/sec. Objects with
sizes greater than 1 km are considered to produce effects that would be
catastrophic.

i the 1800s, a meteorite landed in an ara
called Iron Creek, Alberta. The Cree people

but for now you would weigh just a tiny bit
Q%s in this area than the rest of Canada./

Pleased to Meet-eor You!

Indigi-Tech

in the area named the stone Papamihaw
Asiniy or Flying Rock. The stone, and the
area where it landed, is considered sacred
and was meant to be shared by all people.
In 1866 the stone was stolen by a
missionary. The stone now rests in The
Royal Albert Museum. The rock, now called
Manitou Stone, needs to be repatriated
(returned) to the Indigenous people that it
originally belonged to. The museum will be
stewarding (caring for) Manitou Stone until
a new facility can be built to hold the stone.
The removal and theft of sacred items from
Indigenous peoples is a result of
colonialism. What is your stance on
museums holding onto these items for
education and preservation vs. repatriation
to the original Indigenous stewards?

4
#%,  Bio-Links

Did you know that you actually weigh Ieﬁ
in parts of northern Manitoba than in other
places on Earth? Just as the Earth’s gravity
pulls meteorites down to the surface, it
pulls on you. But gravity isn’t exactly the
same everywhere on Earth! Around
Hudson Bay, there is actually less gravity.
This is because the weight of huge glaciers
tens of thousands of years ago pushed the
land down in this area, and this, combined
with shifts below the earth’s crust, means
that the land has less mass in this area.
The area is slowly “rebounding” each year,

Parks Parcs
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Catching Wind

Build an anemometer.

Materials

e 5 small objects that capture air: small paper cups, kinder
surprise capsules.

e Hole punch, scissors, duct tape
e 3 wooden skewers
e Empty water bottle
e Stopwatch / timer
Method

e Use the hole punch to make a hole in the side of each of
the 4 paper cups (or small object).

e Use the hole punch to make 4 holes spaced evenly
around the rim of the last cup. This will be the center of
the anemometer.

o Slide 2 of the wooden dowels through the holes in the
center cup. They should cross in an “X”.

¢ Insert the ends of the dowels into the holes of the
other cups and tape them into place. Make sure the
cups are all facing the same
direction.

e Take the last wooden dowel
and make a hole in the bottom
of the center cup.

e Push the dowel up until it
meets the X and tape
everything together. This will
be your rotation axis.

e Put the center dowel into an
empty water bottle and begin
testing!

How it Works

An anemometer is a device that is used to measure wind speed. There
are many different types of anemometers suited for different
environments, situations, and measurements. A cup anemometer is a
basic type of measuring device. It uses cup-like shapes to catch the wind,
causing the device to spin. How many times it spins in a given time interval
can tell you how fast the wind is moving. Newer, more accurate
anemometers can make use of lasers and ultrasonic measuring
technology.

Created in proud partnership with Parks Canada Agency and Frontier School Division’s Indigenous Way of Life Department

| Observing the wind on water and resultinm
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waves is one traditional Indigenous method
of determining if it is safe to travel. When
winds blow strong, and over a long period
of time, it is generally not safe for travel as
the resulting waves are too high for most
traditional boats. Whitecaps begin to form
at 11 - 17 km/h winds, and larger, more
dangerous waves form at 28 km/h. Once
whitecaps begin to form, it is safer to delay
water travel in smaller boats such as
canoes. Larger vessels, such as York

boats, needed to be cautious in waves over
\Bfeet/ 1 meter. /

Imagine living your whole life out in tkﬁ
wind with no buildings for shelter. Wind is a

serious concern for animals that live out in
the open in cold places like Wapusk
National Park. Arctic foxes live on the open
tundra without a lot of shrubs or trees for
shelter and need to find ways to stay warm.
They dig dens into the snow or
underground to stay out of the cold wind.
These foxes also have the warmest fur of
any mammal. If they get caught out in a
cold wind, they will curl up into a ball with
their thick tail wrapped around and their
head and paws tucked inside. This ball is

the warmest position because it leaves the
wst surface area exposed. /

Park P
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Build a beaver dam. Indigi-Tech

% Beavers are an important traditional sourh
of food and fur for Indigenous peoples.

Materials
e Any objects naturally found outdoors: sticks, shrubs, Beavers are typically harvested in the
mosses, grass, plant stalks, lichens, seaweed, driftwood, winter. This is when beaver have lots of fat
ground clay. on their bodies to provide essential
e Various household items: craft sticks, pipe cleaners, nutrients and calories, and because their
glue, papers, napkins. furis very thick and warm. To trap and hunt
e Modelling clay or Play-Doh these animals, trappers need to
e Large tub or tote understand both how a beaver lodge is
e Water constructed and investigate a beaver’s
behaviour. Trappers watch for breathing
holes made in the ice by the beaver, or they
Method cut a hole in the top of the lodge and wait

e Build a dam wall across the width of the tub/tote that is for the beaver to exit in order to make the
impervious to water (does not let water cross). catch.

e Test the dam. Be certain no or minimal water can cross
the dam wall.

e Use your materials to build a large mound on one side of
the dam on which the beaver can sit.

e Build a lodge that covers the mound.

e Dig an entrance/tunnel to the mound from the base.

e Fill with water up to the mound height.

1‘1 . .
(9 Bio-Links

Beavers are considered a keystonh
species. This means that having beavers
around changes the whole ecosystem:
removing them can affect all the other living
things around them. This is because
beaver dams create whole new habitats in
a very short amount of time. They can turn
a forest or grassland into a pond or
‘ wetland. This makes habitats for fish,
. V) e - . insects, amphibians, and other water-
. Neshng(ﬁhamber loving plants and animals. Flooded trees
: Feeding Chamber can die but stay standing, which makes

9 habitats for insects, woodpeckers, and
Under Water Entrance Qher birds. /

How it Works

Beavers start construction by diverting the stream to lessen the water’s flow and pressure. Branches and logs are then driven into
the mud of the stream bed to form a base. Sticks, bark from deciduous trees, rocks, mud, grass, leaves, plants, and anything else
available are used to build the superstructure. Beavers vary the type of dam built according to the speed, or flow rate, of the water.
In slow-moving water, they build a straight dam. In fast-moving water dams tend to be curved.

Created in proud partnership with Parks Canada Agency and Frontier School Division’s Indigenous Way of Life Department Bl R, Farcs
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Simulate acid rain on vegetation.

Materials

o Water
e Drain cleaner (handled by an adult)
e Various types of vegetation: grasses, leaves, shrubs,

fruits
o Disposable stir sticks
e 9 buckets
Method

e Obtain 3 groups of each vegetation.
Add each group of vegetation to three buckets: 3 buckets
of leaves, 3 buckets of sticks, 3 buckets of shrubs.

e Label the buckets: Leaf 1, Leaf 2, Leaf 3, Stick 1, Stick 2,
Stick 3.

e To each bucket 1, add a given volume of water.
To each bucket 2, add half the given volume of water and
half the given volume of drain cleaner (adults only).

e To each bucket 3, add the given volume of drain cleaner

(adults only).
e Let sit for 24 hours.
e Record the results in a table.

Bucket 1

Buchet 2 Buchet 3

Y Water
/2 Drain Cleaner Onlfj

Drain Cleaner

How it Works

Common air pollutants and industrial aerosols include sulfur. If a large
amount of pollutants contain sulfur (i.e. industrial pollution from smoke
stacks), it will react with the air to produce sulfuric and nitric acid, H.SOx4
and HNOs, respectively. This acid-heavy precipitation is known as “acid
rain” which is extremely harmful to the environment.

Created in proud partnership with Parks Canada Agency and Frontier School Division’s Indig