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* Grade: 9

* Outcome: Learners will describe the composition and characteristics of
the components of the solar system

* Concept: Space Exploration

* Guiding Question: How is space exploration impacted by the unique
characteristics and its composition of the components of the solar
system?

+ Skill: Investigate

Brief Description

Learners will observe a 3-part video which explores the impacts that characteristics of the
astronomical objects have on the design of landers. Learners will use their prior knowledge of
astronomical objects to determine where a lander is landing and explore the importance of
understanding gravity when designing a lander to complete a mission on Earth.

Background Info

Prior to engaging with this video, we recommend that learners have an understanding of the
characteristics and composition of astronomical objects including planets, asteroids, comets,
and moons. Please see page 3 for educational resources to accompany the video.

Video Outline

Into the Unknown is a 3-part video designed to take learners through an exploration of how the
characteristics and composition of the components of the solar system impact the design
of spacecraft, specifically, landers.

Part 1: Ask and revise questions; Locate several relevant and dependable details to
support an answer; Organize and compare details

Learners will watch an artist's rendition of a lander approaching and landing on an
astronomical object. As they are watching, learners will ask and revise questions, and locate
details within the video to determine what astronomical object the lander has landed on.

Learners will be prompted with the following questions to promote discussion:

+  What details did you notice about the astronomical object during the video?
+  What details did you notice about the lander during the video?

Learners will look more closely at the lander, the Mars Insight Lander. Learners will organize
and compare details about the characteristics of Mars that impacted the design of the Insight
Lander.

Learners will then be prompted with the following questions:

«  What characteristics of Mars impacted the design of the Mars Insight Lander?
« Why is it important to understand the characteristics of an astronomical object
before designing a lander?
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Part 2: Organize and compare details; identify relationships

Learners will continue to explore how the characteristics of an astronomical object may
impact the design of a lander by focusing on the characteristics of Earth. Learners will
organize and compare details as they consider how the characteristics of Earth, specifically
gravity, may influence the design of a lander, and how this design may be different than the
lander explored in Part 1 of the video.

Learners will be prompted with the following questions before they begin a learning
experience:

» What characteristics of Earth would impact the design of a lander?

+ Why is it important to consider gravity when designing a lander to land on Earth?

» Design a feature for a lander that will help reduce its impact with Earth's surface as
a result of gravity.

Learning Experience: Identify Relationships

Learners will identify relationships between the design of a lander and how it is impacted by
the characteristics and composition of astronomical objects as they design a feature for a
lander that will help reduce its impact with Earth's surface as a result of gravity. Once
complete, learners are encouraged to try out their designs and determine together how to
consider if their design is successful. An example of a lander design and one way to determine
if the lander is successful is modelled in Part 3; however, learners are encouraged to explore
other options as well. Learners may complete this experience before or after Part 3 of the
video.

Part 3: Identify relationships

Learners will continue to identify relationships between the design of a lander and how it is
impacted by the characteristics and components of astronomical objects by completing the
learning experience above, and by observing how the experience is modelled by the video's
host. A variety of materials will be shown as the host designs a feature for a lander that will
reduce its impact with Earth's surface as a result of gravity. The host will explore how they will
try out their lander and determine if their lander is successful.

Learners will be prompted with the following question:

+ How else could you determine if the lander has reduced its impact with Earth's
surface due to gravity?

Learners will then view the host's lander and will be asked to consider the following questions
about the lander’s design:

+  What features of my design do you think will help to reduce its impact on
Earth's surface due to gravity?
+ What changes would you make to this design?

In collaboration with:

O
NOVABCOTIA L

NOUVELLE-ECOSSE




discoveri

SCHOO

Learners will then observe the host trying out the lander and view the results. They will then
be prompted with the following questions:

» Try out your lander and see if it can reduce the impact with Earth's surface due to
gravity.

» How will you determine if the lander you made was successful?

» What other characteristics of Earth may impact the design of your lander? How
would they change your design?

Extensions Ideas

Learners may research additional characteristics of Earth or other astronomical objects and
determine how their design would be altered so that their lander would be able to successfully
land. Learners may also determine how to recreate conditions that simulate the impacts of
these characteristics and try out their landers to determine if they are successful.

Materials for in-class Experience

To make their landers, learners may use a variety of materials including but not limited to
tape, glue, scissors, aluminium foil, wire, string, cardboard, cardstock, and plastic.

Learners may also need additional materials depending on how they will decide if their lander
is successful. This may include materials such as eggs, material that can crumple easily upon
landing to determine impact, or lighter materials that may fall out of the lander when the
lander lands on the ground.

Educational Resources

The Canadian Space Agency (CSA) is a great resource for youth and educators, hosting a wide
array of activities and experiments, including digital games, printouts and curriculum-based
learning activities about the Moon. To learn more about CSA's youth and educator resources,
visit the link below.

https://www.asc-csa.gc.ca/eng/youth-educators/

NASA also has wonderful resources and information available about many space explorations
including the Mars Insight Mission and the Mars Insight Lander. More information and
resources can be found using the links below.

https://mars.nasa.gov/insight/spacecraft/about-the-lander/

Mars in a Minute: How do you land on Mars?

https://mars.nasa.gov/resources/20046/mars-in-a-minute-how-do-you-land-on-mars/

Mars in a Minute: How do you choose a landing site?

https://mars.nasa.gov/resources/22095/mars-in-a-minute-how-do-you-choose-a-landing-site/

Another resource to learn more about the components of the solar system is Discover the
Universe. They have a variety of wonderful resources and webinars about space and space
exploration. More information can be found using the link below.

https://www.discovertheuniverse.ca/archives
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