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About CSIRO's teacher resources

CSIRO, the national science agency, has been delivering high-quality STEM education and outreach
programs and initiatives for Australian teachers, students and the community for over 40 years.

We are proud to support National Science Week and teachers with curriculum-aligned learning activities for
Year 1 through to Year 9 students.

This collection of activities has been prepared in conjunction with Australian-based educators. While
activities include an indication of what learning stage they may be suitable for, teachers are invited to see
these as recommendations and modify the activities as appropriate for their circumstances and students’
needs.

Alignment with the Australian Curriculum

These activity ideas are designed to align with version 8.4 of the Australian Curriculum. These include, but
are not limited to, the science, technology and health and physical education outcomes.

Specific curriculum links are listed throughout this resource.

About Dance with a Digital Human

This resource is to be used in conjunction with the Dance with a Digital Human webinar as part of National
Science Week 2023. Recordings of the webinar can be accessed after the event through csiro.au/education.

The webinar showcases how technology is applied to human movement and sport science to help athletes
perform at their best. CSIRO scientists cover how artificial intelligence and motion capture techniques are
used to transform real humans into “digital humans”.

About Digital Humans

CSIRO researchers have developed a markerless motion capture system called the Digital Human. A digital
human is a computer model of the body that tracks movement of joints using machine learning algorithms.
It might show how you move, where forces are high or low in your muscles, or even how you chew food.
Because we can't see inside our bodies, we need to use models that help us understand what is happening.
These models are always getting better as we learn more and make better technology to look inside the
body (like MRI).

The technology has been applied to enhance dive mechanics and ergonomics in the workplace. The team
are working to apply the technology to a range of other solutions, including other sports.

Innovation is driven by collaboration. To innovate in this area, we need an understanding of:
e human biology/physiology
e physics, bio-mechanics and levers
e data, Artificial Intelligence and Machine Learning to train a machine to recognise human joints

e Responsible Innovation - diverse datasets to ensure innovations are not biased, engage with ethics,
impacts and ensure widespread benefits.


https://research.csiro.au/digitalhuman/

The links between health and Digital Humans (covered in the webinar)
Our overall health is strongly linked to how and when we move:

¢ When we move around like walking, playing sport, doing work, and playing games it can make our
bodies healthy and stronger.

e Every time we move a body part, like an elbow or knee, the muscles get longer and shorter to push
against our bones. These forces enable us to stand up, run, or lift things.

e Our body responds to these movements and forces by making our muscles stronger and less likely
to get injured, improving the health and strength of our bones, improving the hormones in our body
and brain, and using energy. All these things are great for our physical and mental health.

Lots of people do not move enough and miss out on those benefits. Sometimes, the body responds in a
negative way.

e Muscles and bones can get weaker, some may develop obesity, diabetes, and poorer mental
health, or cannot do fun things when they want to.

e Also, sometimes we move badly, and get hurt. This could be from falling over or accidentally hitting
ourselves on something. This can result in an acute injury. Sometimes the cause of the injury is
obvious, and we might be able to prevent them happening in the first place (i.e. mopping up a spill
to prevent a slip).

e However, sometimes we get hurt from movement and it isn't from one event. We might call this a
“chronic” or “overuse” injury. This used to be called a “repetitive strain injury” or “RSI".

One way to improve movement-related issues is to measure movement, but this is not always easy. Current
methods require very expensive equipment, expert technicians, and can be difficult to use.

An easy and cheap method for measuring movement could help us to:
e understand the cause of overuse injury and reduce how many occur.
e understand how much we move and if we need to move more.
e motivate people to move - such as by making fun computer games that encourage us to get moving.

Further reading
e Digital Human (csiro.au)

e Athletes launch in to their best dive with Data61's Dive Mechanic
e How digital humans are helping Australian athletes
e Digital Ergonomics

e The Virtual Mouth



https://research.csiro.au/digitalhuman/
https://blog.csiro.au/athletes-launch-best-dive-data61s-dive-mechanic/
https://blog.csiro.au/digital-humans/
https://research.csiro.au/onalumni/digital-ergonomics/
https://www.csiro.au/en/research/technology-space/it/Virtual-mouth

Class activities: Years 1 & 2

Science outcomes

e A push or a pull affects how an object moves or changes shape (ACSSU033)

Indicators:

exploring ways that objects move on land, through water and in the air

exploring how different strengths of pushes and pulls affect the movement of objects
identifying toys from different cultures that use the forces of push or pull

considering the effects of objects being pulled towards the Earth

Health and Physical Education outcomes

e Perform fundamental movement skills in a variety of movement sequences and situations
(ACPMP025)

e Create and participate in games with and without equipment (ACPMP027)

e Discuss the body's reactions to participating in physical activities (ACPMP028)

e |ncorporate elements of effort, space, time, objects and people in performing simple movement
sequences (ACPMP029)

e Use strategies to work in group situations when participating in physical activities (ACPMP030)

e Propose a range of alternatives and test their effectiveness when solving movement challenges
(ACPMPO031)
e |dentify rules and fair play when participating in physical activities (ACPMP032)

General discussion points

Discuss:

e What does the word digital mean?

e What does the word future mean? When we're talking about the future, what is important to consider?
e What is power?

The push and pull effect on the body

Watch this video outlining push and pull forces. Discuss how different body parts move to do various actions
while students dance.

Visualising push and pull

Draw some parts of the body that need to push or pull to move. Draw the direction the limb/s move when
you stand up, raise a hand to our shoulder, nod our head, shrug our shoulders.
Note: Some parts may do both so allow students to explore these different options.

Investigating push and pull
Investigate: Working in pairs or small groups, and using at least five different objects, video each other

pushing and pulling objects on the ground, in the air and through small dishes of water. Watch the videos of
the movement and create a table of how the body had to change to make the object move.


http://www.scootle.edu.au/ec/search?accContentId=ACSSU033
http://www.scootle.edu.au/ec/search?accContentId=ACPMP025
http://www.scootle.edu.au/ec/search?accContentId=ACPMP027
http://www.scootle.edu.au/ec/search?accContentId=ACPMP028
http://www.scootle.edu.au/ec/search?accContentId=ACPMP029
http://www.scootle.edu.au/ec/search?accContentId=ACPMP030
http://www.scootle.edu.au/ec/search?accContentId=ACPMP031
http://www.scootle.edu.au/ec/search?accContentId=ACPMP032
https://www.youtube.com/watch?v=ZLDUrPaLQWE

Object Did we use push or pull? Did the object change? If How the environment
Draw the body part that yes, how? effected the push or pull
used this. of the object.

Toy boat My arm muscles pushed the It got wet but didn’t change The water was easy to push
boat. | had to push it to go shape. through.
through the water The water was easier than the

ground to push through.

Extension: Move the objects differently and compare what muscles did when the object was moved slower or
quicker. Compare how a leg might move an object instead of a hand and what this does differently.

Moving safely at school

Investigate: Discuss all of the different reasons we need to move safely at school. Look at ways that we can
move safely at school to ensure we don't harm ourselves (i.e. trip over or pick up heavy bags in the wrong
way) and we don't harm others (bumping into others).

Discuss: What are some things that stop us from moving safely at school? (i.e. distractions like mobile
phones, wet floors, pushing crowds).

Innovate: Design or draw something that can help us to move safely around school so that we look after our
bodies and bodies of other people.

Push and pull dance off

Watch a video of the ‘Digital Human’ (available shortly after the webinar at csiro.au/education) as a group.
Pause the video when the group notices a push or a pull movement. If this is difficult for younger students,
educators can create a series of movements to show the class (i.e. pushing hands away as we touch the four
corners of the box in the dance.)

Follow a set sequence from a section of the video (or teacher created if needed) that involves the body
pushing and pulling objects (that can be real and/or imaginary) and move our body in different ways.

Create a push and pull sequence with or without objects, showing the best way to move their bodies in a
sequence they devise. Encourage students to name the action different limbs are making as a push or pull.

Program a digital human
Work as a group: Gather into groups of three. One partner is the “athlete” with the ‘dots’ on their joints (these
could be sticker dots or armbands around the elbow or knee joints), one is the “digital human”, and the

other is the “scientist”.

The “athlete” with the joint dots begins to make movements while the “digital human” copies them. The
scientist observes only the ‘digital human’ and reports back to the athlete what they saw the computer
program do. The athlete can tell the scientist if this was correct or not.

If the scientist thinks the “digital human” looks uncomfortable with a movement, they can tell the “athlete” to
move their body in a better way.

Reflect as a group: How can a digital human and scientists help us to move better?


https://www.csiro.au/en/education/Resources

Class activities: Years 3 & 4

Science outcomes

Forces can be exerted by one object on another through direct contact or from a distance
(ACSSUQ76)

Indicators:

Investigating the effect of contact and non-contact forces on the movement of objects in traditional
Aboriginal and Torres Strait Islander children'’s instructive toys and games
Observing qualitatively how speed is affected by the size of a force

Exploring how non-contact forces are similar to contact forces in terms of objects pushing and
pulling another object

Comparing and contrasting the effect of friction on different surfaces, such as tyres and shoes on a
range of surfaces

Investigating the effect of forces on the behaviour of an object through actions such as throwing,
dropping, bouncing and rolling

Exploring the forces of attraction and repulsion between magnets

Science inquiry skills

Indicators:

With guidance, identify questions in familiar contexts that can be investigated scientifically and make
predictions based on prior knowledge (ACSIS064, ACSIS053)

With guidance, plan and conduct scientific investigations to find answers to questions, considering
the safe use of appropriate materials and equipment (ACSIS065, (ACSIS054)

Consider the elements of fair tests and use formal measurements and digital technologies as
appropriate, to make and record observations accurately (ACSIS066, (ACSIS055)

Use a range of methods including tables and simple column graphs to represent data and to identify
patterns and trends (ACSIS068, ACSIS057)

Compare results with predictions, suggesting possible reasons for findings (ACSIS216, ACSIS215)
Reflect on investigations, including whether a test was fair or not (ACSIS069, ACSIS058)

Represent and communicate observations, ideas and findings using formal and informal
representations (ACSIS071, ACSIS060)

Health and Physical Education outcomes

Practise and refine fundamental movement skills in a variety of movement sequences and situations
(ACPMP043)

Practise and apply movement concepts and strategies with and without equipment (ACPMP045)
Examine the benefits of physical activity to health and wellbeing (ACPMP046)

Combine elements of effort, space, time, objects and people when performing movement sequences
(ACPMP047)

Participate in physical activities from their own and other cultures (ACPMP108)
Adopt inclusive practices when participating in physical activities (ACPMP048)
Apply innovative and creative thinking in solving movement challenges (ACPMP049)

Apply basic rules and scoring systems, and demonstrate fair play when participating in physical
activities (ACPMPO050)


http://www.scootle.edu.au/ec/search?accContentId=ACSSU076
http://www.scootle.edu.au/ec/search?accContentId=ACSIS064
http://www.scootle.edu.au/ec/search?accContentId=ACSIS053
http://www.scootle.edu.au/ec/search?accContentId=ACSIS065
http://www.scootle.edu.au/ec/search?accContentId=ACSIS054
http://www.scootle.edu.au/ec/search?accContentId=ACSIS066
http://www.scootle.edu.au/ec/search?accContentId=ACSIS055
http://www.scootle.edu.au/ec/search?accContentId=ACSIS068
http://www.scootle.edu.au/ec/search?accContentId=ACSIS068
http://www.scootle.edu.au/ec/search?accContentId=ACSIS216
http://www.scootle.edu.au/ec/search?accContentId=ACSIS068
http://www.scootle.edu.au/ec/search?accContentId=ACSIS069
http://www.scootle.edu.au/ec/search?accContentId=ACSIS068
http://www.scootle.edu.au/ec/search?accContentId=ACSIS071
http://www.scootle.edu.au/ec/search?accContentId=ACSIS068
http://www.scootle.edu.au/ec/search?accContentId=ACPMP043
http://www.scootle.edu.au/ec/search?accContentId=ACPMP045
http://www.scootle.edu.au/ec/search?accContentId=ACPMP046
http://www.scootle.edu.au/ec/search?accContentId=ACPMP047
http://www.scootle.edu.au/ec/search?accContentId=ACPMP108
http://www.scootle.edu.au/ec/search?accContentId=ACPMP048
http://www.scootle.edu.au/ec/search?accContentId=ACPMP049
http://www.scootle.edu.au/ec/search?accContentId=ACPMP050

General discussion points
Discuss:

e What does the word innovation mean?

e What does the word future mean?

e How can we power future industries?

e How can digital humans power future industries?

The effect of forces on our bodies and objects

Discuss: How do we move when we push or pull different objects? What do our bodies do when we push
different toys or objects?

Watch the video of the AFLW player warming up (available shortly after the webinar at csiro.au/education).
Pass a ball in different ways with the hands or feet.
Discuss: What do our muscles do when we stretch in different ways?

Investigate: In small groups, pass a ball in different directions and ways. Take turns videoing each other using
the ball.

Use a table to record findings: How does a leg move differently depending on the type of push we give the
ball? How does the arm need to move for a long or short pass, a bounce or a tight hold?

Action with ball Description of what Push or pull Reflection on
my body did. movement

Short fast throw My muscles lengthened Push The fast push helped the
and shortened quickly. ball to travel quickly and
My body had to move side to through the short
to side quickly distance.

Which forces help us play by the rules?
Watch the video of how science is helping athletes: The Digital Athlete

Using this list of traditional Aboriginal and Torres Strait Islander toys and games, have students investigate
which forces help us to play games fairly and safely.

First, work out how to play the game. After playing it, list the contact and non-contact forces needed for this
game to work well.


https://www.csiro.au/en/education/Resources
https://www.youtube.com/watch?v=920N4FCn36w&t=163s
https://www.sportaus.gov.au/yulunga

Name of the game

Contact forces & body
use

Non-contact forces &
impact

How these forces help
this game to be fair
and safe

Apwerte

Gentle push force on ball
with arms and hands.

Gentle Push force on
knee to bend

Friction of grass will slow
the ball down.

Gravity ensures the ball
will land.

Gentle push force helps
the ball to stay in the
area and not harm
others.

Gentle knee bend stops
injury.

Extension: How do forces play an important role in various games? Consider favourite games and the forces

that make it a successful game to play.

Eating with force

Watch the video of the Virtual Mouth.

Investigate which level of force is needed to break down various foods.

Work in pairs and watch how different food needs to be chewed to be broken down, how different food
moves around the mouth, and which teeth have the most force placed on them at various times.

Explore the behaviour of the food in the mouth, and how it impacts where, and how we chew the food. Draw

up a table that notes different parts of the mouth and what they do for different food.

Mouth part Observation - write a description & draw an illustration.
i.e. they/it moved up and down, it was squished, it was hard to see at times, things
got stuck etc.

Tongue

Teeth

Lips

Follow up activity: Write a recommendation for dentists of how they could use this technology or write a
letter to a food technologist outlining how some foods may need to be modified to support good mouth

health.

Digital helpers

Watch the video of the Digital human (or webinar).

Discuss: How this video help us to understand how our bodies move?

Consider: What if we had something to help us move well all of the time? What if we could have a digital
helper that can tell us when we are moving in ways that might injure us.



https://www.sportaus.gov.au/__data/assets/pdf_file/0020/704801/apwerte.pdf
https://www.csiro.au/en/research/technology-space/it/virtual-mouth

Innovate: Brainstorm an invention to help people move their bodies safely and carefully around the school,
home or outside.

Draw what this digital helper would look like, label the different parts, and write an explanation of how it
works, how it can be programmed and any problems it could have.

Focus on Tech

When researchers are creating or coding computer programs, they need to tell the programs what to do
next. They do this using commands (conditionals) like ‘if, ‘then’, and ‘end'.

Show the class a movement with the following words: “If my arm moves like this, then my leg will do this.”
Investigate: Have students consider the words ‘if and ‘then’ and how they play a role in moving our bodies.

List different finger, hand or arm movements and predict what might happen to different parts of the body
when they move and complete as a class.

Use a table to record findings: List different leg parts: toes, ankle, knee & hips, predict and then investigate.

Body Part Prediction Investigation result

If I wiggle my wrist up and | ...then I think my elbow My fingers flopped around and they were hard to

down... will move keep still.
If  take a big step forward | ...then my left leg will I wobbled. My left leg did bend.
on my right leg... bend at the knee

11



Class activities: Years 5 & 6

Science outcomes

Science as human endeavour

Scientific knowledge is used to solve problems and inform personal and community decisions
(ACSHEO83,ACSIS 100)

Science inquiry skills

With guidance, pose clarifying questions and make predictions about scientific investigations
(ACSIS231,ACSIS232)

|dentify, plan and apply the elements of scientific investigations to answer questions and solve
problems using equipment and materials safely and identifying potential risks (ACSIS086, ACSIS103)
Decide variables to be changed and measured in fair tests, and observe measure and record data
with accuracy using digital technologies as appropriate (ACSIS087, ACSIS104)

Construct and use a range of representations, including tables and graphs, to represent and describe
observations, patterns or relationships in data using digital technologies as appropriate (ACSIS090,
ACSIS107)

Compare data with predictions and use as evidence in developing explanations (ACSIS21, ACSIS221)
Reflect on and suggest improvements to scientific investigations (ACSIS091,ACSIS108)

Communicate ideas, explanations and processes using scientific representations in a variety of ways,
including multi-modal texts (ACSIS093, ACSIS110)

Health and Physical Education outcomes

Plan and practise strategies to promote health, safety and wellbeing (ACPPS054)
Investigate the role of preventive health in promoting and maintaining health, safety and wellbeing

for individuals and their communities (ACPPS058),

Practise specialised movement skills and apply them in a variety of movement sequences and
situations (ACPMPO061)

Group investigation

Watch the video or attend the webinar of the Digital Human and conduct one or more of the following
investigations using the scientific method of inquiry. (Video to be made available shortly after the webinar at
csiro.au/education).

Scientific method for teachers to follow: Working scientifically

Title Jointly discuss the outline of this investigation to formulate the project title
Aim Jointly discuss the purpose of the investigation
Prediction Students create their own prediction of the expected outcome of the

investigation

Equipment Joint discussion

12


http://www.scootle.edu.au/ec/search?accContentId=ACSHE083
http://www.scootle.edu.au/ec/search?accContentId=ACSIS086
http://www.scootle.edu.au/ec/search?accContentId=ACSIS231
http://www.scootle.edu.au/ec/search?accContentId=ACSIS086
http://www.scootle.edu.au/ec/search?accContentId=ACSIS086
http://www.scootle.edu.au/ec/search?accContentId=ACSIS086
http://www.scootle.edu.au/ec/search?accContentId=ACSIS087
http://www.scootle.edu.au/ec/search?accContentId=ACSIS086
http://www.scootle.edu.au/ec/search?accContentId=ACSIS090
http://www.scootle.edu.au/ec/search?accContentId=ACSIS086
http://www.scootle.edu.au/ec/search?accContentId=ACSIS218
http://www.scootle.edu.au/ec/search?accContentId=ACSIS086
http://www.scootle.edu.au/ec/search?accContentId=ACSIS091
http://www.scootle.edu.au/ec/search?accContentId=ACSIS086
http://www.scootle.edu.au/ec/search?accContentId=ACSIS093
http://www.scootle.edu.au/ec/search?accContentId=ACSIS086
http://www.scootle.edu.au/ec/search?accContentId=ACPPS054
http://www.scootle.edu.au/ec/search?accContentId=ACPPS058
http://www.scootle.edu.au/ec/search?accContentId=ACPMP061
https://www.csiro.au/en/education/Resources
https://education.nsw.gov.au/teaching-and-learning/curriculum/science/planning-programming-and-assessing-science-7-10/working-scientifically

Risk Assessment Joint discussion with reasons

Method Listed procedure of how investigation is intended to take place.

Results Listed outcomes alongside sketches, diagrams, tables, graphs and photos

Reflective conclusion & | Students write down what they learnt, what worked well, what they would do
discussion differently next time

Investigating movement
How can we move more and move better at school?

Innovate: Design a series of activities or games that show how to move the body properly and more often, so
we do not injure ourselves. Have students consider games that can be played to encourage the practice of
these movements and movement of the whole body for health.

Discuss: How can this investigation at school be used to inform how we get adults to move more often? Trial
the investigation at school to work out how people respond to different activities.

Design a prototype

After watching how scientists look at our bodies in the laboratory (i.e. using the Digital Human), think about
how people can use this information/research so they can improve simple things like posture while walking
or while using a computer.

Consider how we can be more aware of our daily movement by designing an Al tool that would be
inexpensive, non-invasive (not distracting to learning, small enough to wear) and informative (i.e. look at a
robot vacuum and how that moves around a room, mapping it to know where it has cleaned, or consider a
smart watch that helps to track movement and heart beats for inspiration). Refer to this fact sheet.

Long term research: Movement and its role in our mental health.

Design an experiment with the following question in mind: how does movement play a positive or negative
role in our daily learning?

Explore this by looking at how we move around different places such as the home, classroom, our office, our
playground, shopping centre, sports field etc. Work out how we move differently in these areas and how
these different types of movement play a role in how we learn. This research can be conducted through
interviews, observations and tests.

Eating with force
Watch the video of the Virtual mouth.

Conduct an investigation to determine which level of force is needed to break down various foods from a
variety of food groups.

Investigate: Work in pairs to watch how different food needs to be chewed to be broken down, how different
food moves around the mouth and which teeth have the most force placed on them at various times.

Explore the behaviour of the food in the mouth and how it impacts where and how we chew the food.
Consider how we can make healthier food easier to eat - with a focus on how it is eaten.

13


https://algorithm.data61.csiro.au/digital-human-simulation-of-human-biophysics-for-health-performance-and-safety/
https://www.csiro.au/en/research/technology-space/it/virtual-mouth

Moving a basic digital human

Using the pivot animator website, look at the different joints in the stick figure and how they are used to
move limbs.

Consider the joints in the body and how moving one part of a limb may make another part move (i.e. while
keeping the elbow still and moving the forearm, the muscle in the upper arm tenses.)

In pairs, have one student create a series of movements as a human and replicate this on the pivot
animator. The partner watches the pivot animator and then copies the movement in real life to see how it
feels. Then swap places.

Reflect on how seeing a stick figure perform movements can impact how the body moves.
Teach a machine

Use Google's Teachable Machine to upload images of different human poses, and see if the computer can
recognise them.

Extension: Create an online machine learning model to identify the direction of head movement using pose
detection. Refer to this Teachable Machine tutorial.

Are you a Rembrandt or a Monet?

Use Google's Art Selfie app to see how Machine Learning can work out which famous portrait from the past
looks like the students.

14


https://pivotanimator.net/
https://teachablemachine.withgoogle.com/
https://medium.com/@warronbebster/teachable-machine-tutorial-head-tilt-f4f6116f491
https://artsandculture.google.com/camera/selfie

Class activities: Year 7 -9

Science outcomes

e |nvestigation skills

Technology outcomes

e Designs, communicates and evaluates innovative ideas and creative solutions to authentic problems
or opportunities. (TE4-1DP)

e Plans and manages the production of designed solutions. (TE4-2DP)

e Selects and safely applies a broad range of tools, materials and processes in the production of
quality projects. (TE4-3DP)

Health and Physical Education outcomes

e use feedback to improve body control and coordination when performing specialised movement
skills in a variety of situations (ACPMP080)

e create and monitor fitness plans and participate in physical activities that develop health-related and
skill-related fitness components (ACPMP083)

e practise, apply and transfer movement concepts and strategies with and without equipment
(ACPMP082)

Al for Citizen Science

Listen to the Al and Citizen Science - Al in Ecology episode of the Everyday Al podcast (available on Apple and
Spotify)

Consider and discuss: After listening, think about how citizen scientists helped support these different forms
of Al. Discuss in pairs, comparing ideas and reasons behind the thinking. Share these ideas with the group
and consider how Al can be helpful.

Extension: Download a citizen scientist app such as the Merlin Bird app, the iNaturalist app or Frog ID.

Spend at least 15 minutes outside every day for a week recording different sounds, collecting samples or
taking photographs.

Reflect on this week by considering these questions:
e How quickly was the information found?
e How easy was it to navigate the technology?
e Which living things were known to be in the area before using the app?
e Which living things came as a surprise?

e How accurate was the Al and how easily did it narrow down the possibilities of these living things
nearby?
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https://educationstandards.nsw.edu.au/wps/portal/nesa/k-10/learning-areas/science/science-7-10-2018/outcomes
https://podcasts.apple.com/us/podcast/ai-and-citizen-science-ai-in-ecology/id1659563432?i=1000593043708
https://open.spotify.com/show/6kHRAOsCI4BhdnYmKnRdz7

Collate and graph the data and that of others and share with the class after a weeks' worth of collecting.
Discuss similarities and differences between the data and consider where each data set was found.
Using Al in sport

Listen to the Data, numbers & Al vision - Al in sport episode of the Everyday Al podcast (available on Apple and
Spotify)

Consider and discuss: After listening, think about how Al could be used in sport to support athletes of all
abilities. Discuss in pairs, comparing ideas and reasons for the thinking. Share these ideas with the group
and consider how Al can be helpful to increase diversity in sport participation.

My own Digital Human

After watching the Digital Human webinar, recreate a digital human video for their own class context.
Consider the key messages they need to convey to their classmates about healthy movement as a year 7, 8
or 9 student in their school. Remember to take the specific school context and environment into account.

Fitness plans

Using the ideas from the Digital Human webinar, create a series of fitness videos that help students to move
in the correct way so they can build strength, agility and fitness.

Consider creating an outfit to show how joints move during different activities so that viewers understand
the correct technique.

Compare movements

Investigate: Using a working scientific method, investigate how students move to dance or play sport, like the
digital human. Test if there are common traits in these movements.

Compare student movements to those of athletes to work out if peers are moving correctly to avoid injury.

Using your results, come up with a series of activities to support the area of movement that most students
have difficulty in.

Further reading:
e Using digital humans for diving
o Artificial Intelligence for Science report

e Look, but don't touch: Digital Humans and performance analysis
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https://podcasts.apple.com/us/podcast/ai-and-citizen-science-ai-in-ecology/id1659563432?i=1000593043708
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https://algorithm.data61.csiro.au/look-but-dont-touch-digital-humans-and-performance-analysis/

CSIRO Education: Opportunities for teachers
and students

At CSIRO, we're passionate about the power of science, technology, engineering and mathematics to unlock
a better future for all Australians.

We offer a range of programs nationally, all designed to bring real science to life in our classrooms and
communities. All of our resources are curriculum-aligned and use best practice STEM teaching methods.

STEM Professionals in Schools

STEM Professionals in Schools is a national skilled volunteer program that facilitates flexible, ongoing
partnerships between STEM professionals and teachers. Through these relationships, STEM Professionals in
Schools brings real science, technology, engineering and mathematics into Australian classrooms.
csiro.au/STEM-Professionals-in-Schools

STEM Together

STEM Together builds capability, confidence and connection with real-world STEM, by facilitating group
learning experiences; tailored ‘Future Shaper’ recognition opportunities for students and supporters; and
professional learning and tools for educators.

STEM Together prioritises opportunities for Year 5-10 students that identify as either Aboriginal and/or
Torres Strait Islander, female, from schools in regional and/or lower socio-educational advantage areas.
csiro.au/stem-together

Generation STEM

Generation STEM is a 10-year program designed to attract, support, train and retain NSW students in STEM
educational and career pathways. As part of Generation STEM, the STEM Community Partnerships Program
targets Year 7 to 10 students, helping to develop their STEM skills and provide exposure to local STEM
careers and pathways. Deadly in Generation STEM aims to increase the participation of NSW Aboriginal
and/or Torres Strait Islander students in STEM, through Culture and On Country. Generation STEM Links
provides high-quality internships to help tertiary students gain relevant workplace skills and transition into
STEM jobs after graduation. csiro.au/generationSTEM

Young Indigenous Women's STEM Academy

Funded by the National Indigenous Australians Agency, the Young Indigenous Women's STEM Academy
provides a holistic, streamlined approach to support to Aboriginal and/or Torres Strait Islander young
women in secondary school through tertiary studies and onto exciting careers in STEM. The Academy
promotes access to STEM careers through a range of opportunities, tailored to each student.

If you know a young Indigenous woman who is interested in STEM, please encourage them to find out more
and apply to join the Academy. csiro.au/yiwsa
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Creativity in Research Engineering Science and Technology (CREST)

CREST is a non-competitive awards program that supports both primary and secondary students in the
design and implementation of their own open-ended science investigation or technology project.
csiro.au/crest

PULSE@Parkes

With this innovative program, secondary school students observe with the iconic Parkes radio telescope live
but remotely to view pulsars, analyse their data and meet with our professional astronomers.
research.csiro.au/pulseatparkes

Atlas of Living Australia

The Atlas of Living Australia is an online database of more than 55 million species of flora and fauna. There
are also classroom activities using the ALA that align with the Australian Curriculum. ala.org.au

Living STEM: Connecting Indigenous knowledges to the classroom

Through participation and completion of Living STEM, educators are equipped with the knowledge, practices
and resources required to implement the Living STEM inquiries in their classroom.

The program provides a mixed delivery model of online and face-to-face activities to meet the educational
needs of clusters and individual schools in the Perth and Pilbara regions of Western Australia.

Educational Datasets

Real-world CSIRO research data is available for students to analyse. These datasets are differentiated and
supported by teaching resources to build data literacy skills from novice to programmer. Suitable for Years
3-6 and 7-12. csiro.au/Datasets

Double Helix

Double Helix is Australia’s leading science magazine for school-aged children, designed to foster an interest
in STEM. Double Helix Extra is our free email newsletter delivering news, quizzes and hands-on activities
straight to your inbox. doublehelixshop.csiro.au

Virtual Work Experience

The Virtual Work Experience program connects small groups of students from across Australia to take on
STEM-based work experience projects supervised by industry experts. The supervisors work with students
remotely, using online collaboration spaces and videoconferencing.

Students gain valuable experience in STEM, and learn about STEM careers and new ways of working, while
developing important enterprise skills, such as negotiation and communication. Opportunities are available
with CSIRO, Defence Industry and Defence Science and Technology Group. csiro.au/Virtual-Work-Experience

Discovery Centre

An interactive exhibition in Canberra showcasing CSIRO research and innovation with a range of curriculum
aligned school programs for students from K-12 that connect students with the work of CSIRO scientists.
Workshops cover topics such as DNA electrophoresis, forensics and ecology. Bookings essential.
csiro.au/discovery
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Your Diet and Your DNA

Students step into a virtual laboratory where they can investigate the impact that healthy and unhealthy
diets have on DNA. Based on scientific research conducted by CSIRO Health and Biosecurity. csiro.au/Diet-
and-DNA

Sustainable Futures

An education program for primary and secondary teachers that combines the latest in climate science with
education in sustainability. csiro.au/sustainablefutures
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As Australia’s national science agency
and innovation catalyst, CSIRO is
solving the greatest challenges
through innovative science and
technology.

CSIRO. Unlocking a better future for
everyone.

Contact us

1300 363 400

+61 3 9545 2176

csiro.au/contact
csiro.au

For further information and to share
feedback

CSIRO Education

Education@csiro.au
csiro.au/education
facebook.com/CSIROeducation
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