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https://www.youtube.com/watch?v=q728azwxI30&t=106s
https://www.youtube.com/watch?v=q728azwxI30&t=106s
https://www.youtube.com/watch?v=q728azwxI30&t=106s
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Acknowledgemem‘

In the spirit of reconciliation, we want to acknowledge that
this gathering is taking place on traditional lands across the
province of Alherta, home to many diverse First Nations,
Méetis and Inuit pgoples. We acknowledge that this land is a
traditional meeting grdund giving voice to its original
peoples and the story of creation of this country in a way
that history has forgotten. T -

“Canada's Indigenous people looked to the sky for guidance in practical
endeavours but also spiritual identity. They look to the sky as a map, clock
and calendar for thousands of years. The movement of celestial objects

were observed and followed using the stars as a compass, for orientation
and direction.” (ROA, University of Calgary)

Tipiskawi Kisik: Night Sky Star Stories by Wilfred Buck



https://www.youtube.com/watch?v=VZzyV4YKH6k&t=77s

Agenda

1. The New and Old Science Curriculum

2. What do Students need to Know?

3. What do Students need to be able to Do?

4. What do Students need to Know Understand?

5. Planning for Instruction (Surface - Deep - Transfer)

6. Sample Surface Level Activities

7. Sample Deep Level Activities

8. Transfer/Assessment

9. Resources
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Seasonal Changes

Small Crawling and Flying
Animals

Building with a Variety of
Materials

Building Devices and
Vehicles

Electricity and Magnetism

Air and Aerodynamics

Previous Science Curriculum: Topics
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Needs of Animals and

Creating Colour
Plants 9

Buoyancy and Boats Magnetism

Testing Materials and

. Rocks and Minerals
Designs

Plant Growth and

Light and Shadows Changes

Mechanisms using

. . Classroom Chemistry
Electricity

Flight Sky Science

silo by Hey Rabbit from Noun Project (CC BY 3.0)
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Building Things

Exploring Liquids

Hearing and Sound

Waste and Our World

Weather Watch

Evidence and
Investigation
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Senses

Hot and Cold
Temperature

Animal Life Cycles

Wheels and Levers

Wetlands Ecosystems

Trees and Forests


https://thenounproject.com/browse/icons/term/silo/
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https://thenounproject.com/browse/icons/term/silo/
https://thenounproject.com/browse/icons/term/pipeline/
https://thenounproject.com/browse/icons/term/arrows/
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https://thenounproject.com/browse/icons/term/silo/
https://thenounproject.com/browse/icons/term/pipeline/
https://thenounproject.com/browse/icons/term/arrows/

Learner Outcome:
Students analyze and
represent celestial bodies
of the solar system.

Guiding
Question

In what ways can the solar system
be explored?



What Do Students Need to

Know™

KNOWLEDGE

Concept Knowledge

Students need to know certain concepts and
their attributes related to space such as star
and constellation. Some concepts are related
to skills such as a prediction.

Facts

Facts are objective, verifiable pieces of
information about the world such as “Earth
revolves around the sun.”

Skill/Procedure Knowledge

Students need to know how to do certain
skills and procedures such as the steps in
an investigation, how to sort, or how to
compare.




Planetarium

Daily Activity
(Human Activity)

KNOWLEDGE

Grade 4
Science:Space

Concept Map

“Grasping the structure of a subject is
understanding it in a way that permits
many other things to be related to it
meaningfully. To learn the structure in
short, is to learn how things are
related.”

-Jerome Bruner




Planetarium

Binoculars

Daily Activity
(Human Activity)

KNOWLEDGE

Grade 5
Science:Space

Concept Map

“Grasping the structure of a subject is
understanding it in a way that permits
many other things to be related to it
meaningfully. To learn the structure in
short, is to learn how things are
related.”

-Jerome Bruner




KNOWLEDGE

Grade 6
Science:Space

Concept Map

“Grasping the structure of a subject is
understanding it in a way that permits
many other things to be related to it
meaningfully. To learn the structure in
short, is to learn how things are
related.”

-Jerome Bruner




Discuss 13 Grade 4-6 Skills and Procedure Verbs
Iisstgate 2 Skill/Procedure | Frequency | Skill/Procedure | Frequency
-ompare ! Discuss 30 Observe 3
Relate 7
Eeamine 6 What students do  |oo— . -
::()j::(t:irfi}l,)e j to d emon St rate Investigation/Experiment 17 Collect Data 2
. . Examine 13 Record Observations 2
Ropresent A thel r |ea rni ng Explain 12 Measure 2
i ° Identify 12 Test 2
Apply. 2 Describe 1" Conclude 1
S::::y z Represent 9 Decide 1
Interpret ) S ki I I s Create 6 Magnetize 1
Test 2 Demonstrate 5 Test 1
Construct Graphs and Tables 1 & Interpret 5 Construct Weather map 1
Demonstrate 1 Design 5 Defend 1
Divergent Thinking 1 p ro C e d u re s Collaborate 4 Tr'anslate - 1
Evaluate 1 Evaluate 4 Divergent Thinking 1
Hypothesize 1 Explore 4 Hypothesize 1
Order 1 Apply 3 Order 1
Predict 1 Classify 3 Predict 1
Research 1 Plan 3 Research 1
Use tools 1 Observe 3 Use tools 1




Skills from
Scientific
Methods

Investigation Progression

The steps of an investigation are introduced in Grade 2
Scientific Methods.

Grades 3, 4, 5 and 6 build on those steps.
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Grade 1 Grade 3 Grade 4 Grade 5 GRADE 6
Steps followed during an Data Data Phenomena Explanations
investigation include: Accuracy e Descriptive e facts or events that /
Objectivity (qualitative) can be observed Hypothesis
1) Asking Questions Sources (Accurate e Numbers Testable (falsifiable)
2) Making Predictions & Trustworthy) (quantitative) Use of reliable
3) Gathering Data e Relevance objective data and
4) Forming Conclusions Analyzing evidence
Evidence Describe natural
Techniques e Data that supports (independent) phenomeqa
the conclusion Responding Use of variety of
becomes evidenc (dependent) texts and
e Reliability e Controlled representations

Grade 2

Procedures scientists use to
guide investigations include:

1) Asking Questions

2) Making Predictions

3) Planning the Investigation

4) Observing and Recording Data
5) Analyzing Data

6) Reaching Conclusions

Validity

international system
of units

Experiment
Controlled
Experiment

Evidence
Communication
e Representation
e Clarity & Accuracy

Scientific Ethics

7) Discussing Observations and
Conclusions

—




Skills from
Computer
Science

Grade Skills

K-1 Following/ Creating Instructions

2 Creativity - Originality

3 e Creativity - Divergent Thinking
e  Computational Thinking - Introduction

4 Design Thinking
5 Design Thinking - Creating Artifacts

Computational Thinking - Abstraction



https://docs.google.com/presentation/d/12XABTkWEh-HApTHv9etJjTRGUV_oRmDZ70d19ZPYnEg/template/preview#slide=id.g2b8339349b2_0_27
https://docs.google.com/presentation/d/1rQLFKQd96_aN611cHkSr_pPIiC3oGwFSqLQ1t4F6ANI/template/preview#slide=id.g28479ed7bfd_1_81

Computational Thinking (Gr. 3) -

Sub-Skill

Break a task into smaller chunks. Science Grade 3 Computer Science - Curriculum
(Decomposition) Planning & Assessment Resource.pdf

|dentify the important details when S :
reading or solving a problem.

(Abstraction) _ _
Create a set of instructions that could be

followed by a human or a machine to complete

Find patterns and similarities in tasks.
a task.

(Pattern Recognition)

Examples:
e Planning an Investigation.
e Planning the construction of something
related to the organizing idea.

Design instructions.
(Algorithmic Thinking)

Working backward if a mistake is
made. (Debugging) Y |



https://drive.google.com/file/d/1a-EI6GH3s9hbYqGZkZ2Lm7bqCqyYN295/view?usp=drive_link
https://drive.google.com/file/d/1a-EI6GH3s9hbYqGZkZ2Lm7bqCqyYN295/view?usp=drive_link

A Problem-Solving Approach

Sub-Skill

Understand the Problem
Form Ideas (Divergent Thinking)

Plan

Create
Analyze
Test

Troubleshoot

Design Thinking (Gr. 4) -

Science Grade 4 Computer Science - Curriculum
Planning & Assessment Resource.pdf

Design involves processes that can
transform ideas into artifacts that meet
needs by creating artifacts.

|
i Application Example }
| |
i Design can produce many artifacts, l
| including l
| e algorithms (instructions) |
| e models I
| e prototypes |
| e blueprints I
| e programs |
| e experiments/investigations |
| e objects i
- ______



https://drive.google.com/file/d/1LAwHj_JSisSob0jXkjyvsIHUDUNm9JsD/view?usp=drive_link
https://drive.google.com/file/d/1LAwHj_JSisSob0jXkjyvsIHUDUNm9JsD/view?usp=drive_link

Design Thinking ... continuea (Gr. 5) -

A Problem-Solving Approach

_ 3 Science Grade 5 Computer Science - Curriculum
S U b S kl I I Planning & Assessment Resource.pdf

Understand the Problem

Form Ideas (Divergent Thinking) Students apply design processes
when creating artifacts that can be
Plan used by a human or machine to

address a need.
Create

Analyze
Test

Troubleshoot



https://drive.google.com/open?id=1qo7B_RDg_4_U5XgNQ3X8dIXAeVDjXsyJ&usp=drive_copy
https://drive.google.com/open?id=1qo7B_RDg_4_U5XgNQ3X8dIXAeVDjXsyJ&usp=drive_copy

Computational Thinking (Gr. 6) -

S u b_s kl I I Science Grade 6 Computer Science - Curriculum

Planning & Assessment Resource.pdf

Break a task into smaller chunks.
(Decomposition)

Learner Outcome: Students examine abstraction in
relation to design and coding, and describe impacts
of technologies.

|dentify the important details when
reading or solving a problem.
(Abstraction)

An abstraction is a simplified version of something

Find patterns and similarities in tasks. complex (e.g,, simple controls on appliances).

(Pattern Recognition)

Design instructions.
(Algorithmic Thinking)

Working backward if a mistake is
made. (Debugging)



https://drive.google.com/file/d/1z68gEaLrkLNAMcBDb2be9mYAq9kyQhfg/view?usp=drive_link
https://drive.google.com/file/d/1z68gEaLrkLNAMcBDb2be9mYAq9kyQhfg/view?usp=drive_link

Using Verbs to deepen learning and

demonstrate understanding.

Existing Skills and Procedure

6S1.1: Classify celestial bodies of the solar system as
planets, moons, dwarf planets, asteroids, comets
meteoroids, or the Sun.

ALTERNATIVE TASKS
/

COMPARE celestial bodies of the solar system a
planets, moons, dwarf planets, asteroids, comets,
meteoroids, or the Sun.

Scientific Methods

Computer Science

Grade 4-6 Skills and Procedure Verbs

Skill/Procedure | Frequency | Skill/Procedure | Frequency
Discuss 30 Observe 3
Relate 22 Safety 3
Compare 20 Analyze 2
Investigation/Experiment 17 Collect Data 2
Examine 13 Record Observations 2
Explain 12 Measure 2
Identify 12 Test 2
Describe 1" Conclude 1
Represent 9 Decide 1
Create 6 Magnetize 1
Demonstrate 5 Test 1
Interpret 5 Construct Weather map 1
Design 5 Defend 1
Collaborate 4 Translate 1
Evaluate 4 Divergent Thinking 1
Explore 4 Hypothesize 1
Apply 3 Order 1
Classify 3 Predict 1
Plan 3 Research 1
Observe 3 Use tools 1




Understandings

Understanding is “how facts and knowledge fit together
in a logical and meaningful order.”

............................

' Information _ _
e i What is a logical and
meaningful way these

! Earth concepts can be related?

. Exploration




Grade 6 Space
Understandings

6S1.1: Information about Earth can be acquired
through exploration of the solar system.

651.2: Knowledge of the solar system continues to
develop with further space exploration, discovery,
and use of technologies.




N :ElHUnderstandings of the livin

world, Earth, and s|

In what ways can the solar system be explored?

Students analyze and represent celestial bodies of the solar system.

Knowledge

Understanding

tl<Jare deepened by investigating QEINEIBR{iH4and their

Skills & Procedures

T

Scientific exploration of space has
revealed that Earth is an
interconnected part of a group of
planets that orbit the Sun.

Earth Systems Grade 4: Students investigate
the systems of Earth and reflect on how
their interconnections sustain life.

Grade 6: Students investigate climate,
changes in climate, and the impact of climate
change on Earth.

Living Systems Grade 6: Students investigate
the characteristics and components of and
interactions within ecosystems.

Space: Students analyze and represent
celestial bodies of the solar system. °

The solar system is a complex
group of celestial bodies that
include

e the Sun (a star)

planets and their moons
dwarf planets

asteroids

comets

meteoroids

Celestial bodies are natural bodies
located beyond Earth’s
atmosphere.

Celestial bodies have

characteristics that vary in many

ways, including

¢ surface conditions; e.g.,
temperature, gravity, and
atmosphere

e composition; e.g., gas, ice, or
visible rings

* size

¢ shape; e.g., round or irregular

Information about Earth can be
acquired through exploration of the
solar system.

Name and order the planets in the
solar system and identify the
location of the main asteroid belt.

Classify celestial bodies of the
solar system as planets, moons,
dwarf planets, asteroids, comets,
meteoroids, or the Sun.

Represent and describe the
characteristics of celestial bodies
in our solar system.

Examine celestial bodies that emit
or reflect light.

Discuss the reclassification of
Pluto.

Interpret physical, pictorial, or
digital models of the solar system.

Investigate digital or non-digital
resources that contribute to
understandings of the solar system




! PLANNING

¥ Begin with

the end in
mind.



- Assessment Sample #1

Create a representation that helps to explain how the solar system can be
- considered a system.

- Assessment Sample #2

Choose one other system we studied in science (Earth Systems). Explain
= ways in which the solar system and your system of choice interact with
each other.




Hattie, Fisher & Frey: Visible Learning for Literacy (2016)

Phases of

Surface Deep Transfer

Students are first exposed to individual
skills, concepts and their related

Students apply concepts, understandings

Students make connections between . -
and skills to a variety of novel and

concepts to create deeper understanding and

etz appropriately skills/ procedures to new il e
situations with increased independence. \ \ 7
I \ / 7’
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Individual skills and Concepts

spiral by Leszek Pietrzak from Noun Project (CC BY 3.0)


https://thenounproject.com/browse/icons/term/spiral/
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Surface Level

Students are first exposed to individual skills,
concepts and their related knowledge.




Learner Outcome:
Students investigate
and describe objects in
space in connection to
daily life.

Grade 4 Background

Guiding %
Question

How do objects in space
daily life?



Why do humans study and

explore space?

Have students work with a partner and make a list.

What are the advantages and disadvantages of this exploration?

Advantages

Disadvantages

helps to address questions about our
place in the Universe

danger/risk

history of our solar system

higher exposure to radiation

collaboration with other countries

cost

expands technology and create new
industries

gravity, closed environment




What do we mean when we say
“The Universe”?

The Universe is everything! It includes planets,
stars, the smallest particles to the largest galaxy.

Photo: NASA Adapted from The Universe



e some of the space objects we see in the sky?
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| . What is a.mo_gn?
How canthe sunbea star,?

Create an infographic describing each.



What technologies do we have to view objects in space?

>,

Can we see stars with our eyes just by looking up? (discuss when is the best time to see Stars

moo(n ) ’?
sun (is a star ]

stars j ; : Q/QCE% -
planets (appear as " 0 i
stars without ” ° 0$

assistance to see ’ N {

them. . il :

(night); are there any safety concerns to be discussed (can’t look at the sun directly sometimes a

double layer of sunglasses allows you to see a solar eclipse)
What is light pollution?
What other technologies assist us in seeing objects in space?



Stargazing

Dreamstime.com ID#29143802

Vg

3 ' " = P e
Dreamstime.com ID#6097954 Jeff Whyte /

What are binoculars?
How do they help us
see stars?.

How does a telescope work?

Compare the observations
you would get from a
telescope pictured above
with the one at the

Observatory at Miquelon

Lake Provincial Park. (Dark
Sky Reserve)

Telus World of Science

Research this centre or one closer to
you and determine where and how
you can view space objects.


https://www.youtube.com/watch?v=gi97SBa0WI8&list=PLXG1T1sNkALjzQQaFpNnCUz-MRiyg1Xu4&t=78s
https://www.asc-csa.gc.ca/eng/astronomy/tips-tricks/stargazing-tips.asp

451.2

Stars and constellations are recognizable from
Earth and can be used for navigation and
tracking the passage of time.




Astronomy:
Student
Resource

Chapter 6:
Constellations

Sun, Moon
and Stars:
Student

resources

Chapters 5 & 6: How
Does the Starry Sky
Change? & Astronomers

Astronomy Asfronomy
:Teacher’s :Space
Guide Systems
Lessons 8, 11 & 12.
AP (Activity Pages Online resource links
located at the end of
the Teacher’s Guide.

Sun, Moon
and Stars:
Teacher’s
guide

Lesson 4

Sun, Moon
and Stars

Online resource links

R GSO LI rC e— look to the bottom of each linked page for individual resources.

R i s

Astronomy: =
Space Systems

[ ———

Sun, Moon, |
and Stars



https://www.coreknowledge.org/free-resource/cksci-unit-1-sun-moon-and-stars/
https://www.coreknowledge.org/free-resource/cksci-unit-1-sun-moon-and-stars/
https://www.coreknowledge.org/free-resource/cksci-unit-1-sun-moon-and-stars/
https://www.coreknowledge.org/free-resource/cksci-unit-1-sun-moon-and-stars/
https://www.coreknowledge.org/free-resource/cksci-unit-1-sun-moon-and-stars/
https://www.coreknowledge.org/free-resource/cksci-unit-1-sun-moon-and-stars/
https://www.coreknowledge.org/free-resource/cksci-unit-5-astronomy-space-systems/
https://www.coreknowledge.org/free-resource/cksci-unit-5-astronomy-space-systems/
https://www.coreknowledge.org/free-resource/cksci-unit-5-astronomy-space-systems/

Other
Sample
Activities
(Surface)

While planning
surface activities,
keep in mind that
many skills have
related concepts.

Broad Concepts & Skills
System (Under Revision)
Relationship

o Concept Map
Cause and Effect
Dependence
Affect/Effect

Interaction
o Interconnection
Change
o What is Change?
o  What is Significant Change?
o Change & Time
o  Physical Change
Representation
Human Activity
Impact (Under Construction)
Compare and Contrast
o  Criteria
o  Similarity and Difference
Investigation Steps
o  Asking Questions (Notice and Wonder)
Observing (Using senses)
Analyzing
Prediction and Predicting
Conclusion
Sample Introduction to Research as an Investigation (Gr. 3)
m  One Point Research Rubric (Gr. 4-6)
[ ] Research Information Gathering
Div 2 Discussing Checklist
Evaluating (Under Construction)

o O O O

o O O O O



https://docs.google.com/presentation/d/1KUJZZzpXGE6IRH0AYRTX3qjmzMx6Dfugs6bmMHsEznY/template/preview#slide=id.g2848509a2f5_0_452
https://docs.google.com/presentation/d/11RR3f0fNc1KMggcTniyVZQj0qknrq7HfRFVq92erSPg/template/preview#slide=id.p
https://docs.google.com/presentation/d/13UzLOmL6er0zcvRCx_dVnXZR0ga5hBY2CGKD0kA8yJY/template/preview#slide=id.p
https://docs.google.com/presentation/d/1zhEoOKaRuZQpRWhP2iMj5aP8xhdD1H_-8WdrCYPkowo/template/preview#slide=id.g243e1e0afd5_0_59
https://docs.google.com/presentation/d/1scWxy1887lUMmVWttySiBL9-2nm0kfOMp3jxvnvJV00/template/preview#slide=id.g243c0840241_0_66
https://docs.google.com/presentation/d/1A54lc6DtDEyCRPyGocsdwD4TJm9NZuX9Puf7ghI8Vvw/template/preview#slide=id.g2440f30308a_0_114
https://docs.google.com/presentation/d/1UrhGpIo1EJa8bKQAuLpAZ9EQtSLwSVnuq9GlmOST2GI/template/preview#slide=id.g281d7de4d88_0_268
https://docs.google.com/presentation/d/1MxF60t5gDT-uXvWF7obXiRrSeNlzdOhjua2rNoVPXtE/template/preview#slide=id.g2900b27fd0d_0_614
https://docs.google.com/presentation/d/1ilgWoDwLjWNTj6frWDjBwLrrgTqr7c3PjrTaxp27Ids/template/preview#slide=id.g28a47f68a8b_0_85
https://docs.google.com/presentation/d/1gdjc4uPzXYsxC8llfJQI_Q4R3hy5fplElzZWOKIJOIM/template/preview#slide=id.g28fefd46474_1_83
https://docs.google.com/presentation/d/1evec6Zd1RlQxGQJbzOHdt5EPxuBkS_TKima-JZhC8wI/template/preview#slide=id.g28a47f68a8b_0_85
https://docs.google.com/presentation/d/1Ptl60kU--zs0hqLIRIa5RRH1209wxK3JhJ6RXUS94UA/template/preview#slide=id.g28fefd46474_1_83
https://docs.google.com/presentation/d/1hYReSmDM7mUTKBt_rcIp8nZIx89xvW2Awna5hI0KtlY/template/preview#slide=id.p
https://docs.google.com/presentation/u/0/d/1zOdxlUv86crQeWYBFCxBFrnT4d7EmasFYuYAqVX6ZAY/template/preview
https://docs.google.com/document/d/1yOxXPnRVFmcWOfBAePSuyXkSgfw0Z9wkddAsz7SrUXc/template/preview
https://docs.google.com/presentation/d/11vd5ZB4zUtqtXPIAzLgsMLWuPvCUmNVf1GA2R1GlL7c/template/preview#slide=id.g24e04a9ba9e_0_0
https://docs.google.com/presentation/d/1Lx_u8AsYDm78D8akc7MpFf_4Cn8ucd6MDKeZq57wn2E/template/preview#slide=id.p
https://docs.google.com/document/d/1H_2ccW1QWWaTJDJTPGIb8VJ8FGOQKuUgjJp-XgxrzrI/template/preview
https://docs.google.com/presentation/d/1h63Lt7Dggi-v8YzKOrTTPelfsVQmb2-qmeWiyfF3YqI/template/preview#slide=id.g243c0840241_0_66
https://docs.google.com/presentation/d/1Kfa5Y4kTJ1q2-L93LlFXge1RQhXBdthCyyqgIVafc8A/edit#slide=id.g284b9bc5a09_0_118
https://docs.google.com/presentation/d/1Qeqhm55eQ6Kn02ADvVTdlGylsEouV0dtVycZJTPs-ho/template/preview#slide=id.g28b9a1d58ea_0_21
https://docs.google.com/presentation/d/1gCmXsouIeXh82zxGidEULSNBnMYDHPXtjG6DYadD8Cg/template/preview#slide=id.g27e92d1f820_0_1502
https://docs.google.com/document/d/1sW8cj_QGEdFQjfRWBvG__VTvao948CHdPgutL6dFRM0/template
https://docs.google.com/presentation/d/1QbLxmDjlC2gEKZAO2Z3JozaSEFiYBUIhwfxx4J6HxjQ/template/preview#slide=id.g24daed3f061_1_72
https://docs.google.com/document/d/1lB_kQyE0OZpAwunHY9ddYNBrsmRZOpA4bP2Oe4ThHxY/template/preview
https://docs.google.com/document/d/1sx-_lUkmNAh5UmNsy4cSIBqw0V76xLf8F95xkr3QMf0/template/preview
https://docs.google.com/document/d/1n5bohPGJbJHiDgEPNFpGuw2wV_ywmpi2XYCZNbyoMY8/template/preview
https://docs.google.com/document/d/1slXA6b9me4Az_lDjsLYiNIxrhIT5TDDqNCbH5koNl50/template/Preview

* Mapping 4,

Nicole Sipe

When it comes to mapping the Milky Way, scientists know one thing
for sure. They know that there is still a lot that they do not know!
Discover how they study the Milky Way, and learn about the galaxy
that we call home. Created in collaboration with the Smithsonian
Institution, this Smithsonian Informational Text builds students'
reading skills while engaging their curiosity about STEAM topics
through real-world examples. It features a hands-on STEAM
challenge that guides students through every step of the engineering
design process and is perfect for makerspace activities. It makes
STEAM career connections by providing a glimpse into the lives of
real-life Smithsonian employees currently working in STEAM fields.
Discover engineering innovations that solve real-world problems with
this book that touches on all aspects of STEAM: Science,
Technology, Engineering, the Arts, and Math!

EPIC


https://www.getepic.com/book/83647192/smithsonian-readers-mapping-the-milky-way

Compare
Binoculars
and
Telescopes

What You Can See In A Telescope
o  https://www.youtube.com/watch?v=-gFOk
2EK20
o  https://www.youtube.com/shorts/pNhjwQz
aHPM
Telescope Expectation and Reality #1:
https://www.youtube.com/watch?v=Z6NIBBIdy8U
Telescope Expectation and Reality #2 :
https://www.youtube.com/watch?v=jl7|IPPmu76U
Binoculars:

https://www.youtube.com/watch?v=b61hchvp8es
(begin at 3:25)

Hubble Telescope

Hubble: Tour:

https://www.youtube.com/watch?v=XZ_WeTGCU90
Visible Light vs. ultraviolet light:

https://www.nasa.gov/content/explore-light

Hubble
https://www.nasa.gov/content/discoveries-hubbles-de
ep-fields

Example of Hubble observation:
https://www.youtube.com/watch?v=yfWYXY85mBk


https://www.youtube.com/watch?v=XZ_WeTGCU9o
https://www.nasa.gov/content/explore-light
https://www.nasa.gov/content/discoveries-hubbles-deep-fields
https://www.nasa.gov/content/discoveries-hubbles-deep-fields
https://www.youtube.com/watch?v=yfWYXY85mBk
https://www.youtube.com/watch?v=-gF0kp2EK20
https://www.youtube.com/watch?v=-gF0kp2EK20
https://www.youtube.com/shorts/pNhJwQzaHPM
https://www.youtube.com/shorts/pNhJwQzaHPM
https://www.youtube.com/watch?v=Z6NIBBldy8U
https://www.youtube.com/watch?v=jI7IPPmu76U
https://www.youtube.com/watch?v=b61hchvp8es

How can stars and constellations be used for
navigation and the passage of time?

n
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Why is polaris an important star?

Record and compare ~ How do the objects in
observations of objects space change position
in space during the day s time?

and night. _

Safety caution!


https://astro-canada.ca/le_cherche_etoile-star_finder-eng

Do you know the name of any stars or constellations?
Who created the constellations? Why are they important?

Who created the constellations?

- Madelyn, California


http://www.youtube.com/watch?v=OOARR7UaumA

Use if students did not
engage in the research
earlier.

Polaris is part of the Big Dipper. Why is it an important star to know how to find?
Orion also has an important star to help find locations. Explain?

Find one of the 88 constellations located along the belt used by scientists and
research it. How did it gets its name, where and when would we see it?

Star - Find
Constellations based on
date and time


https://astro-canada.ca/le_cherche_etoile-star_finder-eng

First Nations & Other Cultures

Star Stories: The Never-ending Bear Hunt ~ Star Stories: Quillwork Girl and Her New
Smithsonian Seven Brothers (Cheyenne Story)

A.OAc l>"/\n.5“-r“ Pou (

iINUIT .
MYTHOLQGY ?

A‘ (

What is Inuit Mythol ?
Star Stories: The Girl and Her Seven Star Stories: The Star That Does Not R

Brothers (Native American) Move (Paiute)


http://www.youtube.com/watch?v=2aKY198dFgM
http://www.youtube.com/watch?v=bH2mCcivliQ
http://www.youtube.com/watch?v=5x-LtgO2avY
http://www.youtube.com/watch?v=k-cl9RZqbpQ
http://www.youtube.com/watch?v=dtBqbMfuq1I
http://www.youtube.com/watch?v=PDkDhrbxuAI



https://nightsky.jpl.nasa.gov/planner.cfm
https://skyandtelescope.org/observing/interactive-sky-chart/
http://www.youtube.com/watch?v=MeiGUv5jF5Y

Virtual Planetarium provide a 27 minute overview of many of
the key concepts contained in Grade 4. Could be used as an
opening video to Grade 5 with no previous Space study.


http://www.youtube.com/watch?v=byrPyWAOX9w

- Understanding Ast . nomlcal

- Phenomena
Space Grade 5




_Anchoring Coneepts

~ ASTRONOMICAL

PHENOMENON Learning Outcome Students investigate

and interpret astronomical phenomena.

A -

OBSERY/ATION

DAILYLIVING  |NTERPRETATION
(Daily Human Activity) ; 5 5


https://docs.google.com/presentation/d/1p6W1q46BHqLgGUIs1mnvCSxMxJruf553vhhW4H3_230/template/preview#slide=id.g2440ed1e000_0_196
https://docs.google.com/presentation/d/1p6W1q46BHqLgGUIs1mnvCSxMxJruf553vhhW4H3_230/template/preview#slide=id.g2440ed1e000_0_196
https://docs.google.com/presentation/d/1Kfa5Y4kTJ1q2-L93LlFXge1RQhXBdthCyyqgIVafc8A/template/preview#slide=id.g284b9bc5a09_0_118
https://docs.google.com/presentation/d/1Kfa5Y4kTJ1q2-L93LlFXge1RQhXBdthCyyqgIVafc8A/template/preview#slide=id.g284b9bc5a09_0_118
https://docs.google.com/presentation/d/1I2oLqXabTE1Q7xmPnE-ZNym-b6x_2XYigT3ms5uGslw/template/preview#slide=id.g2b7109d3747_0_56
https://docs.google.com/presentation/d/1I2oLqXabTE1Q7xmPnE-ZNym-b6x_2XYigT3ms5uGslw/template/preview#slide=id.g2b7109d3747_0_56
https://docs.google.com/presentation/d/1-2r0ZpOc3wnatK4khd_X3Aoxs7xR07U4uT6F3VaYBqM/template/preview#slide=id.g2654952d626_0_347
https://docs.google.com/presentation/d/1-2r0ZpOc3wnatK4khd_X3Aoxs7xR07U4uT6F3VaYBqM/template/preview#slide=id.g2654952d626_0_347
https://docs.google.com/presentation/d/16s8xXWccSCfXZko3CwT0b4-i2N2ADHTo79iPsl9HzKE/template/preview#slide=id.g2440f30308a_0_0
https://docs.google.com/presentation/d/16s8xXWccSCfXZko3CwT0b4-i2N2ADHTo79iPsl9HzKE/template/preview#slide=id.g2440f30308a_0_0
https://docs.google.com/presentation/d/1zOdxlUv86crQeWYBFCxBFrnT4d7EmasFYuYAqVX6ZAY/template/preview#slide=id.g2440f30308a_0_0
https://docs.google.com/presentation/d/1zOdxlUv86crQeWYBFCxBFrnT4d7EmasFYuYAqVX6ZAY/template/preview#slide=id.g2440f30308a_0_0

Learning Outcome Students investigate
and interpret astronomical phenomena.



https://docs.google.com/document/d/1yOxXPnRVFmcWOfBAePSuyXkSgfw0Z9wkddAsz7SrUXc/template/preview
https://docs.google.com/document/d/1yOxXPnRVFmcWOfBAePSuyXkSgfw0Z9wkddAsz7SrUXc/template/preview
https://docs.google.com/presentation/d/11vd5ZB4zUtqtXPIAzLgsMLWuPvCUmNVf1GA2R1GlL7c/template/preview#slide=id.g15df5e57c86_0_90
https://docs.google.com/presentation/d/11vd5ZB4zUtqtXPIAzLgsMLWuPvCUmNVf1GA2R1GlL7c/template/preview#slide=id.g15df5e57c86_0_90
https://docs.google.com/presentation/d/13UzLOmL6er0zcvRCx_dVnXZR0ga5hBY2CGKD0kA8yJY/tempalate/preview#slide=id.p
https://docs.google.com/presentation/d/13UzLOmL6er0zcvRCx_dVnXZR0ga5hBY2CGKD0kA8yJY/tempalate/preview#slide=id.p
https://docs.google.com/presentation/d/11RR3f0fNc1KMggcTniyVZQj0qknrq7HfRFVq92erSPg/template/preview#slide=id.p
https://docs.google.com/presentation/d/11RR3f0fNc1KMggcTniyVZQj0qknrq7HfRFVq92erSPg/template/preview#slide=id.p
https://docs.google.com/presentation/d/1I2oLqXabTE1Q7xmPnE-ZNym-b6x_2XYigT3ms5uGslw/template/preview#slide=id.g2b7109d3747_0_56
https://docs.google.com/presentation/d/1I2oLqXabTE1Q7xmPnE-ZNym-b6x_2XYigT3ms5uGslw/template/preview#slide=id.g2b7109d3747_0_56

Astro Who? What are Astronomical Phenomena?

Astronomical Phenomena are
observable events that

happen among objects in Calendars
Space. canbe represented by CYC|-eS
Stories & Legends
events predictable patterns & Artifacts
cycles Models
Digital
Simulations
Auroras and Eclipses
Moon Phases Seasons ——» Length of
day and
night

What are Your Interpretations?



https://docs.google.com/presentation/d/1W5HSLwp4NxlVZl-YEUYQfGGEcF0O_Y_eAyamFkdhuac/template/preview#slide=id.g2b738fef878_0_0

) a;vowno_

How does the earth’s rotation and revolution contribute to day
and night?

What is the relationship between the earth’s tilt and our
seasons?

49


http://www.youtube.com/watch?v=l64YwNl1wr0

S {1 Use your observatinns and your classmates’ feedback to
Problem: Desgn and Luild a device Lo " improve your device. 8uild a final version of your devics
mocel gither day and night or the s=asons.

Record

Present your rrodel to the class and explainit. Or,
make a video of your model in acticn. Or, draw
labelled sketches skowing how yaur model works.

Be an engineer:

generate possible solutions and choose cne, dentify tools
and materials, construct, test, evzluate solution, make
changes, collaborate

You will need:
* materials of your choice
= recording device (optional)
Explain and Conclude
What ckanges could you make to impiove
your mede ? How well did your device
What to Do model Earth’s mations? How might your
. model h a yo a 5
Brainstorm a list of ways to Make a list of tonls and AV de p'd younger “”dm't understand
S S S % y and night or the seascns!
model your choice. The materials you will need.
choose the best idea.

Think of Another Question

Carry out your plan. lest you* Whnat else could you model about
device by demronstrating it to Earth and the Sun?
your classimates.

Dec de how ycu will test your device.
How wil you know if it works well?
What criteria does it need to meet?

Chapman, A., Hayhoe, C., & Power, A. Science 6 - Unit 1 Space. Science Resource from Newfoundland and Labrador.
Nelson Education Ltd. 2018.p 14-15




How do the seasons vary between the two hemispheres?

Why do we have Seasons? Spring, Summer, Fall, Winter -
Science for Kids

Source: Let’s Talk Science
using an image by
shoo_arts via iStockphoto.

Why do we have Seasons - Lessons & Google Classroom (PBS in conjunction with NASA
Learning Series)

o1


http://www.youtube.com/watch?v=D6yQ8-M8rmU
https://www.istockphoto.com/ca/portfolio/shoo_arts?mediatype=illustration
https://www.istockphoto.com/ca/vector/earth-rotation-and-changing-seasons-vector-gm483393608-70456183
https://www.pbslearningmedia.org/resource/npls13.sci.ess.seasons/why-seasons/

What is the relationship between the earth’s tilt
and experiencing changes in the length of a
day? How does this relate to the seasons?
Model your thinking.

(Flashlight and a basketball)

or

Why do the northern hemisphere and southern
hemisphere experience opposite seasons at different
times of the year? Explain or model your thinking.

or
Relate the terms equinox and solstice to the seasons.



Concept Maps

551.1: Connect the direction of Earth’s tilt in relation to the Sun to the length of day and night in each

season.

Example: Show the connection between the direction of Earth’s tilt in relation to the Sun to the length of
day and night in each season by arranging the following ideas into a meaningful concept map.

Shorter Day

Towards Sun

Winter

Summer

Season

Longer Night

Shorter Night

Earth

Away from
Sun

Longer Day

Tilt




Skills and Procedures: Connectl

551.: Connect the direction of Earth’s tilt in relation to the Sun to the length of day and night in each

season.
- |
A

=1mﬁJ£=
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Let’s Explore the Moon and lts Phases

Photo by Rotheny Astrophysical Observatory, University of Calgary. The Moon and Indigenous Skylore .



https://science.ucalgary.ca/rothney-observatory/community/first-nations-skylore/moon

The Moon’s Phases

The Phases Q
of the Moon 9

) ?

Phases of the Moon: Astronomy and
Space for Kids - FreeSchool

Lunar Cycle, Why The Moon Change Shapes, 8
Phases Of The Moon, Learning

This video also has an interactive component to
challenge students learning.

What causes the of the moon?

Makinak: The Turtle by Wilfred Buck


http://www.youtube.com/watch?v=2aKY198dFgM
http://www.youtube.com/watch?v=f4ZHdzl6ZWg
https://www.youtube.com/watch?v=NCweccNOaqo
https://ed.ted.com/best_of_web/XA7WNT0o?lesson_collection=out-of-this-world

The gravitational pull of the Moon on Earth
and Earth’s oceans causes high and low tides.
As Earth rotates, and as the Moon orbits
Earth, the tides change. The Sun also pulls at
Earth, but the Moon's effect on the tides is

If you live near a coastline, you know that the level of
the ocean changes approximately every six hours. These e stronger because it is closer.
regular changes in the level of the ocean are called
tides. What do you think a high tide is? What is a low
tide? What else do you know about tides?

The shape and movement of
water in the Bay of Fundy : 4
cause it to have the highest % - | \ { high tide
tidal range in the world. 5 g - g : /

high tide low tide

not to scale

Zcé[;lcéﬁ! What C;uses the Patterns of the Tides? WHAT DO YOU THINK? @

1. Examine the tide graph. What information does 1. Use words and sketches to explain 3. When do you think a higher tide
it tell you? Who might find this information what causes tides. would occur: when the Sun and
important? 2. Interview a fisher to find out how Moon are lined up, as in the diagra
Be a scientist: conduct 2. What patterns do you see in the tide graph? tides affect his or her job. When or when the Sun and Moon are not
fesearch, compile and 3. Examine the Moon calendar. On what date is the is the best time to launch a boat? lined up? Why?

display data, analyze full Moon? The two half Moons? The new Moon? When is the best time to fish?
data, draw conclusions

4. Sketch the phases of the Moon on your tide graph.
Be sure to match the correct dates.

5. What patterns do you see? Infer a possible cause for new Moon
the tides.

You will need: ude
Japh, Moon calendar;
pencil Intermet acces

computer toptional)

not to scale

22 ™

Chapman, A., Hayhoe, C., & Power, A. Science 6 - Unit 1 Space. Science Resource from Newfoundland and Labrador. Nelson Education Ltd. 2018.p 22-23



Science 6 - Unit 1 Space. Science Resource
from Newfoundland and Labrador. Nelson
Education Ltd. 2018

Voutoundland and Labeade 6 Chapman, A., Hayhoe, C., & Power, A.
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What's the difference between lunar and solar
years?

Gregorian Calendar


http://www.youtube.com/watch?v=RmPvWdz7Mok
http://www.youtube.com/watch?v=USpoXkUV2Q8

Turtle Island

You may wish to revisit the video of : The Turtle by Wilfred
Buck

The full story of each Moon from a Cree Culture perspective can be
found

Transfer:

What is the relationship between the lunar calendar and Makinak?

How do people use both the Solar and Lunar calendars at the same
time? Explain.



https://www.youtube.com/watch?v=2aKY198dFgM
https://www.asc-csa.gc.ca/eng/youth-educators/objective-moon/indigenous-moon.asp

“Traditional First Nations and Inuit ceremonial gatherings are tied to a
seasonal time frame rather than specific dates. In the Pacific Northwest,
First Nations held various ceremonies to celebrate the gift of salmon when
the first fish of the year was caught. Similarly, eastern First Nations had
regular ceremonies to show gratitude for the plants that fed them, with
celebrations for green corn, strawberries, and the maple tree, for example.”
(Walking Together. First Nations, Metis and Inuit Perspectives in
Curriculum: Symbolism and Traditions. Government of Alberta. p.2 of 4)




What are the Northern Lights
(Credits: Canadian Space Agency, NASA, Neil Zeller)



http://www.youtube.com/watch?v=ljLbeISADzo
http://www.youtube.com/watch?v=MIp5nNaGAFo
https://www.asc-csa.gc.ca/eng/astronomy/northern-lights/what-are-northern-lights.asp

Many cultures
connect
observations of
objects in space to
time, place, and
daily life in various
ways.

What legends related to Astronomical
Phenomena have you heard?

Research a legend or story and select a way
to present your information.




Star Stories: The Fox and the Stars


http://www.youtube.com/watch?v=vyzSUWObZmM
http://www.youtube.com/watch?v=M6crMVvnMP0
http://www.youtube.com/watch?v=dcW4hYIwvPI

Additional Resources

NASA STEM A brief history of Measurement.
hs, o Native
-~ R, This site provides both Native American

and Canadian resources related to
Indigenous Astronomy.

Relearning the Star Stories of

Virtual Planetarium: Sun Indigenous
Moon Stars Taylor, C. Science Friday: Relearning the
Star Stories of Indigenous People’s.

In this show, we'll observe the
sun'’s daily path across the sky,
classify bright and faint stars,
note shapes of common
constellations, and learn more
about the universe around us!

2019.



https://www.nasa.gov/stem
http://www.youtube.com/watch?v=byrPyWAOX9w
https://nrich.maths.org/6070#:~:text=Prehistoric%20people%20first%20recorded%20the,represented%20the%20progress%20of%20civilization.
https://www.nativeskywatchers.com/resources.html
https://www.sciencefriday.com/articles/indigenous-peoples-astronomy/

TRANSFER/
ASSESSMENT




Spectrum Sort

MOST




Understanding 551.1

of
inform

Change the Understanding to a Conceptual Question

What is the relationship between observations, interpretation, and
astronomical phenomena and daily living?




Sample “Deep” Learning Task

Skills & Procedures 5S1.1e (Surface)

Explore First Nations, Métis, and Inuit understandings of phases and
cycles within astronomical phenomena that inform ways of living and
community activities.

Conceptual Question (Deep)

1) What is the relationship between observations, interpretation, and
astronomical phenomena and daily living? Justify your response
using

e your life and experiences and

e what you learned after your First Nations, Métis, and Inuit
exploration.

2) Choose a way to represent your understanding.




Resources

UNIVERSITY OF

CALGARY

ROTHNEY ASTROPHYSICAL OBSERVATORY

The Rothney Astrophysical Observatory is located
under the starry skies of the traditional territories of
the peoples of Treaty 7, which include the Blackfoot
Confederacy (comprised of the Siksika, the Piikani,
and the Kainai First Nations), the Tsuut’ina First
Nation, and the Stoney Nakoda (including Chiniki,
Bearspaw, and Goodstoney First Nations). The City
of Calgary is also home to the Métis Nation of
Alberta (Districts 5 and 6).

This site offers a wealth of information for teachers
and students to use in the study of Space.

The Moon and Indigenous Skylore


https://science.ucalgary.ca/rothney-observatory/community/Indigenous%20Skies#:~:text=Canada's%20Indigenous%20people%20looked%20to,compass%2C%20for%20orientation%20and%20direction.

Astronomy:
Student
Resource

Chapter 6:
Constellations

Sun, Moon
and Stars:
Student

resources

Chapters 5 & 6: How
Does the Starry Sky
Change? & Astronomers

Astronomy Asfronomy
:Teacher’s :Space
Guide Systems
Lessons 8, 11 & 12.
AP (Activity Pages Online resource links
located at the end of
the Teacher’s Guide.

Sun, Moon
and Stars:
Teacher’s
guide

Lesson 4

Sun, Moon
and Stars

Online resource links

R GSO LI rC e— look to the bottom of each linked page for individual resources.

R i s

Astronomy: =
Space Systems

[ ———

Sun, Moon, |
and Stars



https://www.coreknowledge.org/free-resource/cksci-unit-1-sun-moon-and-stars/
https://www.coreknowledge.org/free-resource/cksci-unit-1-sun-moon-and-stars/
https://www.coreknowledge.org/free-resource/cksci-unit-1-sun-moon-and-stars/
https://www.coreknowledge.org/free-resource/cksci-unit-1-sun-moon-and-stars/
https://www.coreknowledge.org/free-resource/cksci-unit-1-sun-moon-and-stars/
https://www.coreknowledge.org/free-resource/cksci-unit-1-sun-moon-and-stars/
https://www.coreknowledge.org/free-resource/cksci-unit-5-astronomy-space-systems/
https://www.coreknowledge.org/free-resource/cksci-unit-5-astronomy-space-systems/
https://www.coreknowledge.org/free-resource/cksci-unit-5-astronomy-space-systems/

The Night Sky

Pearson

Wilfred Buck
Melissa Purcell

Contents Stories in the sky

Storias i the sy st ios s aeniial o itass 3 aight, the sky covers us like a blanket. I'rom beneath

? ; o lanket come stories that remind us of
TheNorthernLighls . ................ 4 : 5
Y and where we came fron. Our Elders have

CGonstellations .- - v ciis e 6 ) S ¢ storics.

The cycles of the moon 4 s Canada, Elders from First Nations, Méas, and

Innit "mnnities share differenr staries about the sky

The blanket of the stars . ............ ; 5 2
zt night. Stc from onrc community to arothes
but they all help us to understand and learr: about

our culture




- Dans le ciel

Wilfred Buck
Melissa Purcell

Traduit et adapté par
Johanne Proulx

Table des matiéres Les histoires dans le ciel

Les histoires dansle ciel . - . - ..o oo oo.. g La nuit, le cicl nous enveloppe, comme une couverture

: Les étoiles nous racontent des histoires sur nos origines

Lesaurores boréales .. . ... .. ... .. ... 4 ot e ik

et sur notre cultare. Nos ainés ont racenté ces histoires.

Les constellations . . ................ 6 Les ainés inuits, métis et des peuples des Premiéres
Lescyclesde lalune . .............. 12 Nations partagent des histoires sur les éroiles ot

S les constellations. Les historres sont différentes
Sous le ciel Stoilé . ..o viceincarn oienioiaia 14 R . )
d’un peuple i 'autre. Chaque histoire contribue

GUOSSTIG - s e e o i notre culture.
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The MOnder of Qur

Summer:
The Northern Hemisphere
gets concentrated sunlight.

Winter:
The Southern Hemisphere
gets sunlight spread out.

« © ¢

Four Seasons

The way Earth is tilted causes the seasons. For part of the
year, the northern half of Earth leans toward the sun and gets
direct sunlight. So, it’s summer there. At the same time, the
southern half leans away from the sun and gets less sunlight.
So, it’s winter there.

The tilt doesn’t change. It is the position of the planet
S T around the sun that changes. As Earth goes around the sun,
Lisa E. Greathouse different parts get more sunlight. That makes the seasons.




Sources

Erickson, K & Doyle, H. NASA Space Place
https://spaceplace.nasa.gov/

Greathouse, L. The Wonder of Our Solar System. Teacher Created Materials. (2007). p.14

McClure, B & Macholtz, EarthSky: Polaris is the North Star. May 22, 2020
https://earthsky.org/brightest-stars/polaris-the-present-day-north-star/

Patel, Z.S., Brunstetter, T.J., Tarver, W.J. et al. Red risks for a journey to the red planet: The highest
priority human health risks for a mission to Mars. npj Microgravity 6, 33 (2020).
https://doi.org/10.1038/s41526-020-00124-6

Taylor, C. Science Friday: Relearning the Star Stories of Indigenous People’s. 2019
https://www.sciencefriday.com/articles/indigenous-peoples-astronomy/

NSy

AlbertaReagionalConsortia


https://spaceplace.nasa.gov/
https://earthsky.org/brightest-stars/polaris-the-present-day-north-star/
https://doi.org/10.1038/s41526-020-00124-6
https://www.sciencefriday.com/articles/indigenous-peoples-astronomy/

Grade 6 Space
Surface Level

Skills / Procedures

System Asteroid Exploration
. . Discuss (Checklist)
Celestial Body Comet Discovery
. Compare & Contrast
Solar System Meteoroid Technology
Star (the Sun) Orbit Interconnection Represent
Classif
Planet Satelite Interaction y
) ) . Sort
Dwarf Planet Natural Satellite Relationship
Moon Artificial Satellite Cause & Effect
Representation



https://docs.google.com/presentation/d/11Q5ppYbvBgxNPwlli4hoH7EIlBLj4u_xV-Yf79U6o3o/template/preview#slide=id.g268c8a98c72_0_72
https://docs.google.com/presentation/d/1vZODXpWFMwQCyVx6jBQD-SJJfGBWny3cB4-lfP9UqLM/template/preview#slide=id.g243c0840241_0_66
https://docs.google.com/presentation/d/1TXMW4JQCieiaP0WQHGKalzgJ1wzVHf_VhnxGsHqHZgI/template/preview#slide=id.g243c0840241_0_66
https://docs.google.com/presentation/d/1wp63Xk1ejTNT-qRpPstk-0-b30pN0UYl-7FvDohToww/template/preview#slide=id.g2440f30308a_0_0
https://docs.google.com/presentation/d/1MxF60t5gDT-uXvWF7obXiRrSeNlzdOhjua2rNoVPXtE/template/preview#slide=id.g2b883f148ef_1_1130
https://docs.google.com/presentation/d/1UrhGpIo1EJa8bKQAuLpAZ9EQtSLwSVnuq9GlmOST2GI/template/preview#slide=id.g2440ed1e000_0_196
https://docs.google.com/presentation/d/11RR3f0fNc1KMggcTniyVZQj0qknrq7HfRFVq92erSPg/template/preview#slide=id.g242661b33bb_0_30
https://docs.google.com/presentation/d/1zhEoOKaRuZQpRWhP2iMj5aP8xhdD1H_-8WdrCYPkowo/template/preview#slide=id.g243e1e0afd5_0_59
https://docs.google.com/presentation/d/1-2r0ZpOc3wnatK4khd_X3Aoxs7xR07U4uT6F3VaYBqM/edit#slide=id.g2654952d626_0_0
https://docs.google.com/document/d/1slXA6b9me4Az_lDjsLYiNIxrhIT5TDDqNCbH5koNl50/template/preview
https://docs.google.com/document/d/1yOxXPnRVFmcWOfBAePSuyXkSgfw0Z9wkddAsz7SrUXc/template/preview
https://docs.google.com/presentation/d/1-2r0ZpOc3wnatK4khd_X3Aoxs7xR07U4uT6F3VaYBqM/edit#slide=id.g2654952d626_0_0
https://docs.google.com/presentation/d/1cwML9C-Tsrp-Up4asXzn7OIUdnzoFI54bJVXEKS-Q-s/template/preview#slide=id.p

The solar system is a complex
group of celestial bodies that
include

the Sun (a star)

planets and their moons

dwarf planets

To understand how
the systems
functions means we

asteroids
comets
meteoroids

need to understand
its individual
components.

Celestial bodies are natural bodies
located beyond Earth's

atmosphere.

- A 3

In what ways can tk% solar system be explored?

¢
6S1.1: Information atout Earth can be acquired
through exploration of the solar system.

65S1.2: Knowledge of the'solar system continues to
develop with further space exploration, discovery, and
use of technologies. :




Grade 6 Science: SPACE (Implementation) This is only one possible arrangement of the concepts.

Computer Telescopes

Modelling Composition

@
-4
E
]
53

&

Manned Visibile Rings
Spacecrafts and Technology <——can be e
’ .
Space Statiobs plored with
Temperaturte
Rovers

Surface
Conditions

have Characteristics Atmosphere

Irregular

Artificial Satelite ™~ Gravity

Probes

Celestial Bodies

Natural Satelite Satelite

The Sun

Coneepls
Can be
Related
to Other
Coneepls

Emitting

Dwarf Planets

Reflecting

Asteroids Meteoroids




Universe Unpacked -
Our Place in the System



https://studyjams.scholastic.com/studyjams/jams/science/solar-system/universe.htm
https://studyjams.scholastic.com/

Our Solar System consists of celestial
bodies that include:

~ethe Sun (Star)

~eplanets and their moons
e dwarf planets
e asteroids

Classify celestial
Bodies -
Representand =~
describe :
characteristics

Examine light

emitters
Interpret physical, *com ets
pictorial, or digital .
models of the solar ¢ metEO rOIdS .
system. —_
: = ' Surface Conditions /C}IeStla\l BOdQS emit light
' reflect light

Composition size shape



Solar System

Astronimate - “makes learning about our vast universe with fun animations.”

HOW DID OUR

SOLA'RCYSTEM

FORM" )

Understanding our System:
How did our solar system form?

Why is the Sun such a key part of earth’s survival?


https://www.youtube.com/Astronimate

Planet Names Slide

EPTUNE

URANUS
SATURN

- JUPITER 1w ‘

5 TUSGasRan . S
R e 3 :
: b T S :
5
»

My (Mercury) Very (Venus) Easy (Eafth) Method (Mars)
Just (Jupiter) Speeds (Saturn) Up (Uranus) Nothing
(Neptune) (Art of Memory https://artofmemory.com/)



https://artofmemory.com/

lanet Informatio

Click on a planet to view it individual information slide.
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How'do planets maintain their orbits?



Planets Relative Size




Furthering Our Inquiry:
Light Emitters

Y y :
&8 v ¥ =2

~ Objects That Emit.ahdﬂRéﬂect_L'ightA 5 s . ‘. j "“
‘ : i - Sky Science The Universe: Yours to

WHY IS SPACE
- BLACK?

Light: Crash Course

(this video looks at light waves and
how they move and are emitted)


http://www.skyscience.ca/sky-science---part-1.html#:~:text=Recognize%20that%20the%20Sun%20and,are%20seen%20by%20reflected%20light
http://www.youtube.com/watch?v=manT99h4uac
https://www.youtube.com/watch?v=jjy-eqWM38g
https://www.youtube.com/watch?v=jjy-eqWM38g
http://www.youtube.com/watch?v=J1Fxl4cGVd4

Our Celestial Bodies

Inner Planets I:>
?
i Planets ‘ '

' Asteroid Belt I:>
Dwarf Planet I:>

The four inner solar system planets (Mercury, Venus, Earth
and Mars) fall under the category of terrestrial planets;

The four outer solar system planets are Jupiter and Saturn called gas
giants (giant plants composed mostly of hydrogen and helium) while
Uranus and Neptune are the ice glants (coh’cammg mamly elements
heavier than hydrogen and hehum) : ;

“The Asteroid Belt separates the Inner planets from the

Outer planets. The belt lies between Mars and Jupiter.

A Dwarf Planet orbits the sun, has enough mass to
maintain a round shape but has not cleared its
neighborhood around its orbit; it is not a moon.



Asnsé?m MEfEWD

(COMET METEQ
What Is The Difference Between An Asteroid, A
Meteoroid, A Meteqrite And A Comet?: this Video
we will explain the difference between an Asteroid, a
Meteoroid, a Meteorite and a"Come’t'_. (Physics Insights)

Comets, Asteroids, and Meteors: Comets Asteroids and
Meteors are all over the solar system. But did you know
that each are quite different? You may be wondering "What
isa comet?" "What is an asteroid made of?", or "Where

N *. e o~ M evas 00 °2 a°* 0@ 20 e .1 °

WHAT'S THE

DIFFERENCE BETWEEN...

e* .

COMETS ASTEROIDS MHWRI IS METEORS IET[ORITIS

- THT TIT AT TOOT T

Less Than Five - What's the Difference Betwéen'

o  Comets, Asteroids, Meteoroids, Meteors&
Meteontes"

How To Identify a Meteorite
University of Alberta


http://www.youtube.com/watch?v=ZKSybkffPXU
http://www.youtube.com/watch?v=dvd47rMYia0
http://www.youtube.com/watch?v=QvzGHVty0ko
http://www.youtube.com/watch?v=UHK-fbdbwF8

i *
. . . . : N
Finding Micrometeorites 2
_ : " g
SxTp M
M'l‘éh‘d"ﬁneomﬁs '
Collecting Micrometeofites: how.to carry % R e - A o e
out the investigation.(Home Sci¥hce - \ = N h /ﬁ Ny
Tools Resource Centre) O P T : Tiny meteorites are everywhere —
| ’ & here’s. find:them

+



https://learning-center.homesciencetools.com/article/collect-meteorites/
http://www.youtube.com/watch?v=9q3uNcJh4pc
https://www.youtube.com/watch?v=9q3uNcJh4pc&t=405s

| Ldl: Collecting Micrometeorites

Did vou know that items from outer space can be found in
your own backyard? Tiny samples of space rocks lloat in our
atmosphere. They float until dust and water carry them to the
ground. These rock samples are micrometeorites, The best time

Cover a magnet with plastic wrap or a
sandwich bag. Sweep the covered magnet
through the water in the collecting

B - Thg Wonder of Our
Salar .
System
D . @

»
5

»

to collect them is after a meteor shower.

Materials

/’-‘le .

2 shallow dishes (heat
resistant)

distilled walter (about 2
cups enough te fill a dish)
magnet

plastic wrap or sandwich
bag

heat source for boiling
water {optional)

Procedures

1

Place a dish outside to collect rainwater. Or leave the dish

oulside lor a few days.

Available th

microscope or magnilying
glass

2 microscope slides and
covers

mounting glue
eyedropper

sewing needle or large pin

h Pearson Publishing

dish, especially the bottom and sides.
(Micrometeors are rich in iron, so they
will stick Lo the magnet.)

Fill a second dish with distilled water.
Place the covered magnet in the dish filled
with distilled water. Remove the plastic
from the magnet and gently swirl it
around to allow the micromelteors to lall
to the bottom of the dish.

Remove the plaslic from the distillec
water. Boil the water in the dish until it
cvaporates. (Ask an adult for help.) Or.
let it evaporate naturally.

Magnetize 4 needle or pin by rubbing it
on the magnet for about u minute. Drag
the pin or needle along the sides and
bottom of the dish.

Tap the needle or pin onto a microscope
slide so samples fall enlo the shde.

Glue down a cover glass, Examine
the particles. Any rounded and
pitted metallic particles are
probably micrometeorites!




Image by vector pouch on Freepik

L

é
To
Ganymede

Credits:NASA image

Credits:NASA image

'/Samp'e Nét“ra'sate"ité\/ SampleArtifitialSatellith:{ . |

Distinguish features between
Comets, Asteroids and
Meteoroids.

Compare and contrast natural
satellites and artificial satellites.


https://www.freepik.com/free-vector/cartoon-outer-space-objects-set-glowing-cold-comet-meteorite-fast-falling-meteor_2703438.htm#query=comet%20meteor%20asteroid&position=4&from_view=keyword&track=ais%22%3EImage%20by%20vectorpouch%3C/a%3E%20on%20Freepik

Solar System :‘
Exploration _' - ) J
g rji""/i/ v‘

g
Join us as we explore our planetary neighborhood: The Sun, planets, moon:

and millions of asteroids, and comets.

e

. Explore with Nasa - let’s stay current!

93


https://science.nasa.gov/solar-system/

Skills and Procedures: Describe

Descrlbe means to communlcate (orally or in writing) the qualltles, attrlbutes or features of
a S|tuat|on pattern, process, or concept, etc.

Charatteristic | Celestial Body 1 v _ o CelestialBody2 | : CelestialjBody:.’.-:' i |

Surface Conditions

Composition

Size :

Shape




Example

What is an Infographic?

Infographic Examples

5 Key Elements of a

Successful Infographic

Common Sense- Education

- Infographic Design Apps

and Websites



https://deakin.libguides.com/creating-infographics/what-is-it
https://www.jotform.com/blog/stunning-infographics-and-data-visualization/
https://www.envisionup.com/blog/5-key-elements-of-a-successful-infographic/
https://www.envisionup.com/blog/5-key-elements-of-a-successful-infographic/
https://www.commonsense.org/education/lists/best-infographic-design-apps-and-websites
https://www.commonsense.org/education/lists/best-infographic-design-apps-and-websites
https://www.commonsense.org/education/lists/best-infographic-design-apps-and-websites

How can DESIGN THINKING be used when
creating a representation such as an infographic?

Understand the problem.

Form ideas (Divergent Thinking)

Plan

Create

Analyze (Are there criteria or a rubric for an effective
infographic?)

Test (Peer editing & review)

e Troubleshoot (Revise)




Represent

. 651.1: Represent and describe the characteristics of celestial bodies in our solar system.
. Learner Outcome: Students analyze and represent celestial bodies of the solar system.

means to effectively communicate one’s understanding of a particular subject or topic to
others, whether through writing, speaking, or some other form of expression.

(Some) RepreSentatiOn Ideas
Conéept Map | f Ihfographic 1 | . Mind Map Lol 3 Skit
Comic Strip Pbdcas.t Poem/S.ong Dange
"Diagrarh’ Charts & Tables Gif Animation ' Model
~ Infomercial Mash-Up News Report Puppet Show
Role Play ' Board Game Kahoot! Diorama



https://teamthunderfoot.com/ideas/the-anatomy-of-an-infographic/
https://blog.iqmatrix.com/how-to-mind-map
https://www.app.freecomicmaker.com/cartoon-comic-maker/

Representations

1. Nonlinguistic representations come in many forms.

2. Nonlinguistic representations must |dent|fy cruual mformatlon
[knowledge & understanding] |

Students should explain their nonlinguistic representatlons

3.
4. Nonlinguistic representations can take a lot of time.
5. Students should revise their representations when necessary.

Marzano, R. J. The Art and Science of Teaching / Representing Knowledge Nonlinguistically. (Retrieved April 3, 2023



https://www.ascd.org/el/articles/representing-knowledge-nonlinguistically

Skills and Procedures: Discuss (Div. 2 Checklist)

6S1.1: Discuss the reclassification of Pluto.
e https://www.youtube.com/watch?v=ewhw3NPHOOW&t=4s
e https://www.sciencenews.org/article/pluto- planet-vote- status deﬁnltlon demotion

DISCUSS means to explore and examine a toplc or issue by :
: .-e ‘talking about a topic or issue with others exchanglng ideas and oplnlons |n a coIIaboratlve and respectful
- manner e
prowde a detalled and thorough anaIysrs or examlnatlon of a partlcular toplc or |ssu

; Examples' of Disc,ussio'nf"l_?orrnatS'-:

- Gallery Walk (Chat | Snowball Discussion COnver-StationS ' VConcentric Circles
Stations) ' |
Pinwheel Discussion Philosophical Chairs Talk Moves Fishbowl
4 Corners Spectrum Sort ' Silent Discussions (eg. CoIor-Coded
' Mentimeter, Padlet) Conversations



https://docs.google.com/document/d/1slXA6b9me4Az_lDjsLYiNIxrhIT5TDDqNCbH5koNl50/template/preview
https://www.youtube.com/watch?v=ewhw3NPH00w&t=4s
https://www.sciencenews.org/article/pluto-planet-vote-status-definition-demotion

ITERACTION

Craters (asteroids)

* https://www.youtube.com/watch?v=|GJFVUFEs

Bs&t=1s

Tides

Heat

Light (night/Day)

Time

Spectacles

~ Gravity/Orbits
Others


https://www.youtube.com/watch?v=JGJFVuFEsBs&t=1s
https://www.youtube.com/watch?v=JGJFVuFEsBs&t=1s

Spectrum Sort

MOST




What fo Gel

candy sprinkles

cocoa powder

pie tin

rocks of different sizes

4 white flour

Hill, C. Earth’s Moon. Teacher Created Materials.2015. pp. 28-29

What fo Do

4@ Spread an inch of flour into a pie tin.
' This represents the rock that lies under
the surface of the moon.

Sprinkle a spoonful of candy sprinkles across (he
flour. The sprinkles represent rocks and other
malerial beneath the surface of the moon.

Shake a layer of cocoa powder on
top of the sprinkles and flour. This
represents the dusty and rocky
surface of the moon.

\ Drop a rock into the pie tin. You can throw it at an angle
or drop it straight down. Your rock represents a meteorite
crashing into the surface of the moon. Repeat your experiment
wilh different rocks at different angles. Record your notes in a
log like the one shown below.

A in The | Orav the
Changes in the | Changes "‘If
size o Rock h;:l:xif Top (cocon) Layer | Middle (Sprinkie) Layer  THpact Patfers

e . o
e ———— 4 I

e S ot |

e e P |




Earth’s Moon by Christina Hill

This high-interest informational text will

help students gain science content

. knowledge while building thelrllteracy N
skills and nonfiction readlng ool
comprehension. This: approprlately &
levelled nonfiction science reader features
hands-on, simple science experiments.

- Third grade students will learn all about

the moon through this engaging text that
supports STEM education.

Available through Pearson Publishing

103



This planet is the smallest and closest to
the Sun.

Mercury only makes three revolutions for
every two around its orbit.

For every night that passes on Earth, a
year goes by on Mercury.

it has more than 350 craters

in 1990’s, scientists discovered there is ice

in the craters of the north and south

poles. Tese poles never experience

sunlight therefore remain permanently

cold and frozen whereas the equatorial
areas exceptionally hot. BackitoMain r-




This planet is the second planet from
the Sun.

It is the brightest natural object in the sky
after the Earth’s moon.

It has a very dense atmosphere made up
of carbon dioxide and a little amount of
nitrogen.

It is the planet most like earth in size and
mass

Surface temperatures average 450°C
Venus completes an orbit every 224.65

Earth days.
Back to Main r)




* This planet is the third planet from
the Sun and the one you probably call
home.

* Itis the fifth largest of the planets.

e Earth is home to millions of different
species, including humans.

e Earth has one moon called Luna.

 There are 365 days in a year.

Back to Main ‘




e This planet is the fourth planet from the Sun.

* |tisthe second smallest planet in the solar
system.

* Mars has two small moons Phobos and
Deimos.

e Bright areas on Mars are covered with fine,
light-colored sand that gets blown around the
planet by winds in its thin atmosphere.

e Dark areas, however, are not huge expanses
of vegetation, as once thought, but instead
vast volcanic deposits dating from the

planet's early history.
Back to Main ‘ ]




* This planet is the fifth planet from
the Sun.

* Jupiter is classified as a gas giant and is

made up of primarily hydrogen and a
quarter helium.

e Has the fastest rotation of all other

planets. Completes a rotation every
ten hours.

* |t has 67 moons.

Back to Main ‘




This planet is the sixth planet from
the Sun.

Saturn’s rings are made up of mostly
ice particles and smaller particles of
rocky debris and dust

It takes Saturn 10,759 earth days to
make one revolution around the sun.

Saturn has 53 named moons.

Back to Main ‘
J




* This planet is the seventh planet from
the Sun.

e Uranus is classified as a ice giant and
has the coldest planetary atmosphere
in the Solar System.

e Every 84 earth years Uranus makes
one revolution around the sun.

e Uranus has 27 moons.

\ Back to Main ‘




This planet is the eighth planet from
the Sun.

Neptune’s atmosphere is made up of
80% hydrogen and 19% helium.

Neptune makes a complete revolution
around the sun about every 165 earth
years.

Uranus has 13 moons.

Back to Main ‘
J




* This dwarf planet was originally
classified as the ninth planet from
the Sun.

e Pluto is made up of mostly rock and
ice.

e Every 248 Earth years Pluto makes one
rotation around the sun.

 Pluto has five moons.

Back to Main ‘




Stargazing

b

Dreamstime.com ID#29143802

Dreamstime.com ID#6097954 Jeff Whyte /

What are bino'cu'lars?
How do they help us

see stars?

How does a telescope work?
Compare the observations
you would get from a
telescope pictured above
with the one at the
Observatory at Miquelon

Lake Provincial Park. (Dark

Sky Reserve)

Telus World of Science

Research this centre or one closer to
you and determine where and how
you can view space objects.


https://www.youtube.com/watch?v=gi97SBa0WI8&list=PLXG1T1sNkALjzQQaFpNnCUz-MRiyg1Xu4&t=78s
https://www.asc-csa.gc.ca/eng/astronomy/tips-tricks/stargazing-tips.asp

Space Exploration

p

Andrew Bodrov at Dreamstime.com

NASA Stock Image

y

Exploring the Planets
WhEL tools dowe
use?

,wa do'scientists exo i'.'ore'. .
‘the solar system? - =

Solar System Exploration -
satellites

Our World in Data

" MARS Exploration - .-

Na'tional Air and
Space Museum

Artemis 1



https://airandspace.si.edu/exhibitions/exploring-the-planets/online/tools/earth-based.cfm
https://www.wonderopolis.org/wonder/how-do-scientists-explore-the-solar-system/
https://solarsystem.nasa.gov/missions/?order=launch_date+desc&per_page=50&page=0&search=&fs=&fc=&ft=&dp=&category=
https://ourworldindata.org/space-exploration-satellites
https://mars.nasa.gov/mer/
https://airandspace.si.edu/exhibitions/exploring-the-planets/online/tools/rovers.cfm
https://www.dreamstime.com/bodrov2_info
http://dreamstime.com
https://www.nasa.gov/artemis-1

Deepen the Learning
Ask Conceptual Questions

———————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————

Transform the understanding into a question that includes the key
. concepts such as on the next slide. '

___________________________________________________________________________________________________________________________




Understanding 6S1.2: Knowledge of the solar system continues to develop with further space
exploration, discovery, and use of technologies.

Photo by Rad Pozniakov on Unsplash

- Sample Con-c_eptual Question

Photo by Uriel Soberanes on Unsplash .
What is the relationship between knowledge of the solar Photo by The New York Public Library on Urisplash
system, spate exploration, discovery, and use of technologies? ‘ ,
Support your thought with an example. 116


https://unsplash.com/@soberanes?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/telescope?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/es/@nypl?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/space-station?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

- Make Concept Maps

Task: Organize the ideas below into a meaningful concept map. Be prepared to explain your relationships.

“Grasping the structure of a subject is
understanding it in a way that permits
many other things to be related to it
meaningfully. To learn the structure in
short, is to learn how things are
related.”

-Jerome Bruner

Sun Meteorite Earth Night
Moon Comet Spectacle Day

Tide Crater Light Asteroids
Heat Gravity Orbit Other Planets

Time




Transfer & Assessment

. Assessment Sample #1

Create a representation that helps to explain how the solar system can be considered a
. system.

. Assessment Sample #2

. Choose one other system we studied in science (Earth Systems). Explain ways in which the
. solar system and your system of choice interact with each other.



Transfer
[
Assessment

What Verbs will students use

to demonstrate their
understanding?

Grade 4-6 Skills and Procedure Verbs

Skill/lProcedure | Frequency | Skill/Procedure | Frequency
Discuss 30 Observe 3
Relate 22 Safety 3
Compare 20 Analyze 2
Investigation/Experiment 17 Collect Data 2
Examine 13 Record Observations 2
Explain 12 Measure 2
Identify 12 Test 2
Describe 11 Conclude 1
Represent 9 Decide 1
Create 6 Magnetize 1
Demonstrate 5 Test 1
Interpret 5 Construct Weather map 1
Design 5 Defend 1
Collaborate 4 Translate 1
Evaluate 4 Divergent Thinking 1
Explore 4 Hypothesize 1
Apply 3 Order 1
Classify 3 Predict 1
Plan 3 Research 1
Observe 3 Use tools 1




R GSO LI rC e— look to the bottom of each linked page for individual resources.

Astronomy:
Student
Resource

Lessons 1,2 &3
Exploring Space

The Solar System

The Vastness of Space

Astronomy

:Teacher’s
Guide

Lessons 1,2 &3
Exploring Space

The Solar System

The Vastness of Space

Astronomy

: Space
Systems

Online resource links

Section: Part A

[VIDEOS] Space
technology
Telescopes

Space probes
Rovers

Satellites
International Space
Station

ﬁcmwmf SUEne

Astronomy:
Space Systems

uuuuu



https://www.coreknowledge.org/free-resource/cksci-unit-5-astronomy-space-systems/
https://www.coreknowledge.org/free-resource/cksci-unit-5-astronomy-space-systems/
https://www.coreknowledge.org/free-resource/cksci-unit-5-astronomy-space-systems/
https://www.youtube.com/watch?v=mYhy7eaazIk
https://www.youtube.com/watch?v=AIx2uUv2F5w
https://www.nbcnews.com/mach/video/celebrating-the-curiosity-rover-s-first-five-years-on-mars-1017761859788
https://www.youtube.com/watch?v=rEuIkZV8Tt4
https://www.youtube.com/watch?v=5gTm1cHC-b8
https://www.youtube.com/watch?v=5gTm1cHC-b8

. fhe ISS;‘ Fun facts

Fun Facts About ISS

‘Recycling Air and Water


http://www.youtube.com/watch?v=8wtWvZczOx4
http://www.youtube.com/watch?v=PqJpgizriFM
http://www.youtube.com/watch?v=ZpdD325lxk0
http://www.youtube.com/watch?v=tABc9ACrgtI

Let’s Talk Science - - this site
provides an extensive selection of video, lessons,
and factual information sites for students to explore
and gather information from.

Exploration of the Planets in the

Solar System : ', e ‘ g A e

Let's Talk Space Exploration

Resources

122



https://letstalkscience.ca/search/site?keys=space+planets

[ -
Canadarm?2 is a large, Canadian-built
@ robotic arm attached to the ISS. How
f might a robotic arm be useful to
astronauts on the 1S5? |

UM o

Many Canadian astronauts have
travelled to space as part of international
space missions

f Julie Payette was the first Canadian to visit

| the ISS. Chris Hadfield was the first Canadian
to walk in space and the first Canadian
commander of the ISS. What other Canadian

astronauts have you heard about? Dextre is a Canadian robot with two arms

that is used on the ISS. Because of its two
arms, Dextre can perform many tasks.

A Canadian company made the landing-

gear systems that were used on all the

missions that took humans to the Moon.

What kind of job do you think the people The Canadian Space Agency and

who made these systems had? S t

- Canadian companies have developed
many i logi <
b - ny m%oir:ant techncl: OQI;S that have 1. Canada does not have its own
il eic FRase AP olation, rocket-launching site. Do you think

this means that Canada cannot
participate in space missions? Explain
why you think so.

2. What are two different ways
you could participate in space
missions when you grow up? Use
the examples in this Exploration
for ideas.

WHAT DO YOU THINK? &

3. Canada’s NEOSSat is the first
experimental microsatellite. It will
look for asteroids near Earth. It
will also look for “space junk,” bits
of human-made technology and
garbage. Why is it important to look
for asteroids and “space junk” near
Earth?

a7
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Chapman, A., Hayhoe, C., & Power, A. Science 6 -
Unit 1 Space. Science Resource from

' Newfoundland and Labrador Nelson Education
Ltd 2018 '




Addltlonal Resoam Our Solar System Planets and Space for Kids -
FreeSchooI '

Why isn't Pluto a planet anymore?


https://www.ducksters.com/science/physics/universe.php
https://nineplanets.org/
https://astronomy.com/observing/astro-for-kids
https://www.nasa.gov/stem/forstudents/5-8/index.html
http://curriculumresources.weebly.com/science---primary.html
https://stardate.org/nightsky/moon
https://www.youtube.com/watch?v=GRVQWU4tu8A
https://www.youtube.com/watch?v=Qd6nLM2QlWw
https://www.youtube.com/watch?v=DTI_n-EERj8&t=25s

» : .
-

‘Resources

Temming, M. Sky & Telescope: Essential Guide to Astronomy: how many planet are in our solar
system?. July 15, 2021.

Ducksters: Astronomy for Kids
Nine Planets - further exploration of the celestial bodies.

Astronomy - provides additional information sites on all aspects of this organizing idea.
Excellent pictures that culd be used for a compare and contrast question.

NASA STEM Engagement - several activities for students in Grades 5-8 (look in NASA
Audiences)



https://skyandtelescope.org/astronomy-resources/solar-system-planets-how-many-are-there/#:~:text=There%20are%20eight%20planets%20in,Saturn%2C%20Uranus%2C%20and%20Neptune
https://skyandtelescope.org/astronomy-resources/solar-system-planets-how-many-are-there/#:~:text=There%20are%20eight%20planets%20in,Saturn%2C%20Uranus%2C%20and%20Neptune
https://www.ducksters.com/science/physics/universe.php
https://nineplanets.org/
https://astronomy.com/observing/astro-for-kids
https://www.nasa.gov/stem/forstudents/5-8/index.html

Additional Resources Continued:

Curriculum Resources
STAR Date- Moon Phase Calculator

Explore the Wonders of the Solar Syétem: Fascinating Facts About the Planets!

Exploring Our Solar System: Planets and Space for Kids - FreeSchool

Why isn't Pluto a plavnet anymore?

Temmmg M Sky & Telescope Essentlal Guide to Astronomy: How many planet are in our solar svstem’? July
15, 2021 . :

Learn71 - Science links recom'mended by" Cdmox Valley Schools

Earth and Space - Earth and Space Grade 6 (BC)

Backyard Science - Learning the L’'nu Way

National Geoqréphic - Videos and resources to cover most aspects of this Organizing idea.
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http://curriculumresources.weebly.com/science---primary.html
https://stardate.org/nightsky/moon
https://www.youtube.com/watch?v=GRVQWU4tu8A
https://www.youtube.com/watch?v=Qd6nLM2QlWw
https://www.youtube.com/watch?v=DTI_n-EERj8&t=25s
https://skyandtelescope.org/astronomy-resources/solar-system-planets-how-many-are-there/#:~:text=There%20are%20eight%20planets%20in,Saturn%2C%20Uranus%2C%20and%20Neptune
https://learn71.ca/intermediate-space/diate%20classes%20studying%20outer%20space.%20%20saturnwebEnchanted%20Learning-%20All%20About%20Astronomy-This%20site%20is%20a%20wealth%20of%20information%20from%20the%20planets%20to%20your%20weight%20on%20other%20worlds%20to%20jokes%20and%20worksheets%20about%20space.%20%20planetorder%20%20Nine%20Planets%20Tour%20of%20the%20Solar%20System%20%E2%80%93%20This%20is%20an%20excellent%20source%20of%20information.%20%20starchildStar%20Child%E2%80%93%20This%20site%20has%20lots%20of%20information%20and%20some%20activities.%20There%20is%20some%20great%20information%20about%20space%20suits%20here.%20Try%20level%202%20for%20upper%20intermediate%20classes.%20%20weightA%20simple%20link%20to%20calculate%20your%20weight%20on%20other%20worlds.%20%20Astronomy%20for%20kidsAstronomy%20magazine%20kids%20articles%E2%80%93%20the%20reading%20level%20is%20a%20little%20bit%20more%20difficult%20but%20there%20is%20excellent%20information%20here
https://portal.sd71.bc.ca/group/wyhzgr4/earthspace/grade6/Documents/sd71_web_Earth_Space_g6.pdf
https://www.ulnoowegeducation.ca/mp-files/astonomy-2.pdf/
https://education.nationalgeographic.org/search/resources/?q=space%20and%20astronomy&page[number]=1&page[size]=25
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The Northern Hemisphere
gets concentrated sunlight.
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b v - : A Qe S0 3 Winter:
e - The Southern Hemisphere
gets sunlight spread out.
£ 1\ <
\ &
AR The way Earth is tilted causes the seasons. For part of the
= : Z DO LA year, the northern half of Earth leans toward the sun and gets
i ' : 7l e bl S8 direct sunlight. So, it’s summer there. At the same time, the
. . : 2 Sag s ; southern half leans away from the sun and gets less sunlight.
. T . So, it’s winter there.
"’2’”’ ; ; Sl Sl : The tilt doesn’t change. It is the position of the planet
& | 87 il ek around the sun that changes. As Earth goes around the sun,
Yy . ! Lisa E. Gmathouse different parts get more sunlight. That makes the seasons.



We Are Here by Dona Herweck“Rice

This high-interest nonfiction reader will help students gain science content
knowledge while building their literacy skills and reading comprehension.
This appropriately levelled text features hands-on, simple science
experiments and full-colour images and graphics. Fourth grade students will
learn all about the solar system and the universe through this engaging text
that supports STEM education. '

\

- shelly C.Buchanan

X

.,

Stars by Shelly C. Buchanan

This nonfiction science reader will help fifth grade students gain science
content knowledge while building their reading comprehension and literacy
skills. This purposefully leveled text features hands-on, challenging science
experiments and full-color images. Students will learn all about stars, the solar -
system, galaxies, and much more through this engaging text that supports-
STEM education. Important text features like a glossary and index will-improve
students' close reading skills. 129



The Wonder of Outer Space by Connie Jankowski

Come explore the wonders of space in this intriguing
title that uses numerous vivid images, fascinating facts,
and easy-to-read text to both delight and engage
readers! From satellites to space food, observatories to
Sputnik, readers will learn all about space and the
various ways people have explored and learned about
astronomy for years! A creative hands-on lab activity is

featured to encourage children to explore astronomy
even further!

The Wonder of
ﬂuter Snace .

Connie Jankowski



STEPUP READERS

‘ Smlthsonlan klds. Outer Space by Ruth Strother

= This levelled reader supports STEM learning
: and introduces the planets, stars, galaxies,
] space exploration, and more. Developed in

collaboration with the Smithsonian and
esteemed literacy expert Dr. Adria Klein,
Smithsonian Kids All-Star Readers: Outer
Space Level 1 includes a carefully designed
levelling structure for early readers. Covering
STEM-oriented topics such as comets,
asteroids, moons, and more, the concepts i'n 3
this reader are reinforced by photos and

~include vocabulary familiar to klndergarteners
and first-graders. After readlng this
introduction to. nonfiction, children can use
the included quiz and glossary to reinforce
their reading comprehension.

Available through Pearson Publishers




"—
* DESIZNING a

Sh ttle

Smithsonian

Designing a Shuttle by Elisa Jordan

In the 1970s, NASA wanted to build a new kind of spacecraft that

could be used over and over again. The Space Shuttle Program was

born, and NASA engineers and scientists were tasked with

designing and creating the first shuttle. Nine years later, the first €
space shuttle was launched. Learn the history of the Space Shuttle
Program and the many issues and problems that the engineers
faced. Created in collaboration with the Smithsonian Institution, this
Smithsonian Informational Text builds reading skills while engaging
students' curiosity about STEAM topics through real-world
examples. Packed with factoids and informative sidebars, it features
a hands-on STEAM challenge that is perfect for use in a
makerspace and teaches students every step of the engineering
design process. Make STEAM career connections with career ™
advice from actual Smithsonian employees working in STEAM

fields. Discover engineering innovations that solve real-world

problems with content that touches on all aspects of STEAM:

Science, Technology, Engineering, the Arts, and Math!

%

Available through Pearson Publishing
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Living and Working in Space by Nicole Sipe

The first astronauts in space only stayed for brief
periods of time. But now, NASA scientists have
developed technologies that allow astronauts to live in
space long term. Learn about the challenges that
astronauts face living in zero gravity and cramped
quarters with this fascinating Informational Text created
~ in collaboration with the Smithsonian Institution! Build
reading skills while engaging students' curiosity about
STEAM topics through real-world examples. Packed -~
with factoids and informative sidebars, this book
features a hands-on STEAM challenge that is perfect

~ foruseina makerspace and teaches students every

‘step of the engineering design process. Make STEAM
career connections with career advice from actual

- Smithsonian employees working in STEAM fields.

Discover engineering innovations that solve real-world
problems with content that touches on all aspects of
STEAM: Science, Technology, Engineering, the Arts,
and Math!

Available through' Pearson Publishing



Georgia Beth

Growing Plants in Space by Georgia Beth

Have you ever heard of a space farmer? Space farmers
are astronauts who have received special training to
learn how to grow plants in outer space. Learn about the
challenge of farming in outer space with this
high-interest STEAM book created in collaboration with

8 the Smithsonian Institution. It features a hands-on

STEAM challenge that is perfect for makerspaces and

that guides students step-by-step through the
engineering design process. Make STEAM career
connections with career advice from Smithsonian
employees working in STEAM fields. Ideal for school
reports and projects, this informational text will appeal to
reluctant readers and ages 6-8. Ignite a curiosity about
STEAM topics with this high-interest text!

Available through Pearson Publishing




Computer Science Links

e Introduction: Exploring Computer Science (Grade 6)
e v
0

° Curriculu‘m Planning and Assessment Resource (CPAR).
o ’

o Integrating Computer Science into Grade 6 Shace.
O
O
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https://www.youtube.com/watch?v=LNa-jqwUivM
https://drive.google.com/file/d/1_3FJvgoOGcyhydG5mDONqEP3ouNY35i3/view?usp=drive_link
https://drive.google.com/file/d/1z68gEaLrkLNAMcBDb2be9mYAq9kyQhfg/view?usp=drive_link
https://www.youtube.com/watch?v=F0A_-VAwL_c
https://drive.google.com/file/d/1z_pWc1Uy7Eop5IuPlsJS8_GENIZ_uUf8/view?usp=drive_link

-

* * Thank You!

Assessment in Grade 6 Science (February 28 & April 10) - full days

This session will be one of two sessions in which we will look at Transfer
(Summative) Assessment development to meet the new Grade 6 Science
Curriculum. It would be helpful to have Piloted or Optionally Implemented the
Grade 6 Science Curriculum or parts thereof. Participants will collaborate as a

large group and in smaller breakout groups as we work through and review each
Organizing Idea. Come and share your great thinking!

Ted Zarowny ted.zarowny@arpdc.ab.ca
Chris Zarski chris.zarski@arpdc.ab.ca



mailto:czarski@carcpd.ab.ca
https://carcpd.ab.ca/programs/details-admin/?id=13660

