Get your students into Space!

|deas, Activities and Experiments to address
Space Science and Astronomy in the Australian
Curriculum 2023

* mike@spaceschool.com



Space Schools in
Australia 1992 - 2023

Australian International Space School

A five-day residential program for high school students in Year 11.
Woomera, South Australia
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South Australian Space School

A three-day residential program for high school students in Year 10.
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The International year of Space

STRALIAN INTERNATIONAL SPACE SCHOOL
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U.S. Space &
Rocket Center
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U.S. Space and Rocket Center
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https://astronomy.swin.edu.au/staff/eryan.html

At the White House







Based in Sydney 1992-1996
Initially funded by the Australia
Government for the
International Year of Space with
excursions to
Coonabarabran, Siding
Springs, Canberra, Mt.
Stromlo,Canberra Deep Space
Complex



Australian International Space School

A five-day residential program for high school students in Year 11.
Woomera, South Australia

South Australian Space School

A three-day residential program for high school students in Year 10.

Interested in a career in
space science and
technology?

www.spaceschool.com



http://www.spaceschool.com/
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http://www.spaceschool.com/

My Journey from 1992

1992-1999 AISS facilitator

1993 CRA Fellowship investigation of Astronomy
1992 Space Science & Astronomy Course 8-10
1995 $8K STAP Grant Satellite Technology
1997 Established SA Space School

1997 STAP $6K grant to bring Rocketry into SA
1999 Convenor Tasmanian Space School

2001 Churchill Fellowship to NASA Education



https://www.youtube.com/watch?v=ilN-avADinM
https://www.churchilltrust.com.au/news_item/applications-for-the-2023-churchill-fellowship-round-are-opening-soon/
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The journey continues

Sir Ross & Sir Keith Smith Fund
Astronauts to South Australia
Students sponsored to USA
Woomera 2004-2010
Canberra 2007 and VSSEC 2011-16

$10k JAXA Australia Japan
Foundation with VSSEC and ASTA 2010



https://digital.collections.slsa.sa.gov.au/pages/ross-keith-smith
https://www.spaceschool.com/astronauts
https://www.spaceschool.com/2002-usa-space-camp
https://www.spaceschool.com/nsc-2006
https://www.spaceschool.com/nsc-2006
https://www.spaceschool.com/nsc-2006
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Ntional Space Camp VSSEC 2011



https://www.youtube.com/watch?v=EVI2O2WxVl4
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Teacher Space Science Education Programme

OUR PLACE IN SPACE

Workshops for science Teachers 2010 -
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Science / Year 7 / Science understanding / Earth and

space sciences
Curriculum content descriptions

Predictable phenomena on Earth, including seasons and eclipses, are
caused by the relative positions of the sun, Earth and the
moon (ACSSUI15)

Elaborations

investigating natural phenomena such as lunar and solar eclipses,
seasons, and phases of the moon

comparing times for the rotation of Earth, the sun and moon, and
comparing the times for the orbits of Earth and the moon

modelling the relative movements of the Earth, sun and moon and how
natural phenomena such as solar and lunar eclipses and phases of the
moon occur

explaining why different regions of the Earth experience different
seasonal conditions


http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSSU115

ACTIVITIES: Workshop 1 “Our Place in Space “

e Addressing misconceptions about Our Place in Space (ppt)

e Post Box Activity

e A walk through the Solar System

e Bringing the Earth Down to Size (activity and worksheet)

e Pipehenge and Daytime Astronomy. Building a mini Pipehenge.
e The Night sky in June

e Phases of the Moon and the Seasons

e Shadow measurements and the Noonday project

e Whoisreally “Down Under”?

e The Earth at Night

SCOOTLE

http://www.scootle.edu.au/ec/search?accContentld=ACSSU115



http://www.scootle.edu.au/ec/search?accContentId=ACSSU115
http://www.scootle.edu.au/ec/search?accContentId=ACSSU115

Science / Year 7 / Science Understanding /

Change to an object’s motion is caused by unbalanced forces, including
Earth’s gravitational attraction, acting on the object (ACSSU117)

Elaborations
investigating the effects of applying different forces to familiar objects

investigating common situations where forces are balanced, such as
stationary objects, and unbalanced, such as falling objects.

exploring how gravity affects objects on the surface of Earth.

considering how gravity keeps planets in orbit around the sun.


http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSSU117

ACTIVITIES Workshop 2 Gravity gets me Down

Addressing Misconceptions

Post box activity

Gravitational forces in the Solar System

Air resistance, mass and weight

Gravity 1n space.

Activity “How high can you Jump?”

Building the First Moon Base

Microgravity experiments, activities, and demonstrations

Launching into orbit, activities, and experiments on the International Space Station

SCOOTLE
http://www.scootle.edu.au/ec/search?accContentld=ACSSU117



http://www.scootle.edu.au/ec/search?accContentId=ACSSU117
http://www.scootle.edu.au/ec/search?accContentId=ACSSU117

Science / Year 10 / Science understanding / Earth
and space sciences

View on Australian Curriculum website
( { (

Curriculum content descriptions

describe how the big bang theory models the origin and evolution of the
universe and analyse the supporting evidence for the theory (AC9S10UQ03)

Elaborations

describing the major components of the universe using appropriate scientific
terminology and units including astronomical units, scientific notation and
light-years

constructing a timeline to show major changes in the universe which are
thought to have occurred from the Big Bang until the formation of the major
components such as stars and galaxies.


http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/AC9S10U03
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACMNA001
http://www.acara.edu.au/

examining how stars’ light spectra and brightness is used to identify
compositional elements of stars, their movements and their distances from
Earth.

explaining how each different type of evidence, such as cosmic microwave
background radiation, red or blue shift of galaxies, Edwin Hubble’s
observations and proportion of matter in the universe, provides support for
the acceptance of the big bang theory.

researching First Nations Australians’ knowledges of celestial bodies and
explanations of the origin of the universe

identifying the different technologies used to collect astronomical data and
the types of data collected.

exploring recent advances in astronomy, including the Australian Square
Kilometre Array Pathfinder, and astrophysics, such as the discovery of
gravitational waves, dark matter, and dark energy; and identifying new
knowledge which has emerged.



Teacher Space Science Education Programme

How Students Learn

form new concepts by combining what they
believed and what teacher tells them

*need to “unlearn” misconceptions before they
can learn new concepts

*need to observe and record what they see,
look for patterns, make predictions and
formulate explanations for their observations
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walkplanets.doc
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BRINGING EARTH DOWN TO SIZE.doc
BRINGING EARTH DOWN TO SIZE.doc

Ll
@
Ll
|
1
o
o P
B3
o
o =
a
=
o
O
L
7

Z
2
=
-
<
T



http://www.amazon.com/Earth-Night-Satellite-Poster-Print/dp/B000P0MPV2
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Teacher Space Science Education Programme
*Pipehenge if you are lucky
enough to have one helps
understanding of our place N




Space Science and Astronomy
at the Technology School of
the Future

Portable Pipehenge

Daytime Astronomy




HAMILTON

SECONDARY COLLEGE

SCHODOL



Wkshop1PPT/ASTA article Down Under.doc
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Teacher Space Science Education Programme

Drawing shadows, shadow sticks and observations

Bringing the earth down to size
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Teacher Space Science Education Programme

Learning objects from SCOOTLE
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https://www.australiancurriculum.edu.au/Search/?q=ACSSU115
FILES for Hyperlinks/Scootle_Intro.pdf
FILES for Hyperlinks/Learning Objects/Earh Glow/index.html
FILES for Hyperlinks/Learning Objects/Space Traveller/index.html
FILES for Hyperlinks/Learning Objects/Skywatch/index.html

Teaching and learning
about gravity and
space science






http://currentsky.com/activities/shape/

*Air and gravity
(Demonstration)

*Meaning of “vacuum”

The feather and the coin

Brian Cox in a vacuum



https://www.youtube.com/watch?v=E43-CfukEgs
https://www.youtube.com/watch?v=KDp1tiUsZw8
https://youtu.be/Oo8TaPVsn9Y

More Understandings )

t=25, w=106mfs+ o |

(13 b

*Meaning of “g

*“Feeling” the weight |
(Pressure or Ma 1=5s, w= Hlm/s + &

*Weight and weightlessness

Free fall and projectile motion



https://www.youtube.com/watch?v=_mCC-68LyZM
https://www.youtube.com/watch?v=_mCC-68LyZM

Help with Physics
Concepts

es.com/video/he
tml

https://www.youtube.com/watch?v={B6UBI
zpklc



https://www.sdavies.com/video/hewitt.html
https://www.sdavies.com/video/hewitt.html
https://www.youtube.com/watch?v=jB6UBlzpklc
https://www.youtube.com/watch?v=jB6UBlzpklc

Hewitt activities and
Worksheets

e | inear Motion

* Projectile Motion
* Bronco Billy



SCANS Hewitt/Air Resistance.pdf
SCANS Hewitt/Linear Motion Free Fall.pdf
SCANS Hewitt/Linear Motion Free Fall.pdf
SCANS Hewitt/Projectile Motion.pdf
SCANS Hewitt/Projectile Motion.pdf
SCANS Hewitt/Bronco Billy.pdf
SCANS Hewitt/Bronco Billy.pdf

International Space Station
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hitps://www.nasa.gov/mission_pages/station/main/index.html
https://storytimefromspace.com/free-fall/



https://storytimefromspace.com/free-fall/
https://storytimefromspace.com/free-fall/
https://storytimefromspace.com/free-fall/
https://storytimefromspace.com/free-fall/
https://storytimefromspace.com/free-fall/

MICROGRAVITY
Activities

Microgravity Experiments at
Space School You Tube



Gravity gets me Down.docx
https://www.youtube.com/watch?v=gGwVv6mYlAc

DEMONSTRATIONS of
MICROGRAVITY

* Drop Cup and others
* Microgravity 101
* Mission Science Booklet
* Microgravity Concepts
article by Mike Roach



Microgravity/Drop Cup.pdf
Microgravity/Drop Cup.pdf
Microgravity/microgravity101.pdf
Microgravity/microgravity101.pdf
Microgravity/microgravity7-9.pdf
Microgravity/microgravity7-9.pdf
Microgravity Concepts Mike Roach.pdf
Microgravity Concepts Mike Roach.pdf
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Density Lab
explorelearning.com

Draggable objects Object volume Liquid density (g/mL)

’

0.0 mL

—400.0 mL

Graduated cylinder Beaker of liquid



https://www.explorelearning.com/index.cfm?method=cUserSecure.dspTeacherHome
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CRYSTAL GROWTH on

INTERNATIONAL SPACE STATION



Microgravity/np-2015-08-027-jsc_macromolecular_crystals-iss-mini-book-102715-508c.pdf




International Space Station
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* Experiments and activities in Microgravity
Science Missions



Microgravity/microgravity7-9.pdf

NASA will land the first woman and
next man on the Moon by 2024




NASA EXPRESS Sign on



https://www.nasa.gov/stem/express

https://youtu.be/5u2-jgP TKyk



https://www.youtube.com/watch?v=5u2-jqPTKyk
https://www.youtube.com/watch?v=5u2-jqPTKyk
https://www.youtube.com/watch?v=5u2-jqPTKyk
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MISSION CONTROL
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Come along tomorrow for

a guided tour of the

facilities at Hamilton

Secondary Space

; Remms— 5 ChOO !

U= L) LN - o Please book in with either
p—— T ——— Sarah Baker or myself so

& we know how many will

be attending.

—— THANK YOU
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