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Teacher Notes

Science In a Box

Overview

These activities are directed towards
explaining the science behind some of the
Science in a Box objects:

Target year groups
Middle school science: Years 5 —9.

The activities link to the Science syllabus
Energy and Change outcomes as well as
contributing towards Knowledge and
Understanding and Working Scientifically
from the Essential Learnings. Details of
these links can be found in Appendix 1.

Senior Science: Studies in forces, energy
change and alternative energies.

The activities can be used as a springboard
for in depth study on underlying physics
principles as well as ideas for alternative
energy sources.

Activity overview
Each activity contains:

Summary of key ideas of science
concepts and principles

Diagram demonstrating the science
principles that apply

What would happen if? section to
guide opportunities to test ideas

What is the energy conversion here?

Things to do for additional activities or
research

A Challenge that poses a contextual
problem to be solved using ideas
generated by investigating the device

Data collection resources such as
tables

Resources required to conduct the
investigations

Equipment:

The activities use low cost equipment that is
commonly available to most schools. The
Science in a Box objects can be borrowed
from Queensland Museum Loans
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Safety and care\

Plasma disk: An enlightening device

Risk assessment

These activities are NOT suitable for P-3
children due to the small parts, the use of
electricity as a power source and the
delicate nature of some of the components.

Normal safety precautions apply with
all of the equipment with only the
plasma disk requiring some special
care.

Warnings are given for each activity
where appropriate. However, it is
important that teachers have read the
instructions and understand the risks
involved.

Teachers are advised that a risk
assessment process should be
employed for all activities as per
Education Queensland requirements.

The items are everyday objects and are
not necessarily designed for student
use. Hence are not as robust as
purpose built student equipment.

Take care with all equipment as parts
@ easily be damaged by dropping/

Queensland
Government




1.

Hand powered torch (Shake
‘n’ Charge & Dynamo Torch)

Key ideas

Motion energy is can be converted into
electrical energy.

Electrical energy can be temporarily
stored in a capacitor.

Electrical energy is converted into heat
and light by a light bulb.

Exploration test table (Both torches)

What we tried What happened

What would happen if ...?
C >3

What would happen if you changed the
following (one at a time):

0 Speed of movement
o Time for movement

Compare the operation of the Shake
‘n’” Charge torch to the Dynamo Torch.
Find things that are the same and
things that are different.

What are the energy conversions here?
Identify the input energy
Identify the output energy
What is the energy changer?

Explanation diagram (Shake ‘n’ Charge)

Magnet

—— 3 <~ Coil

Light bulb

Storage
capacitor

The energy conversion occurs through the
interaction of the moving magnet with the coils
of wire.

Electric current in the coil flows to the
capacitor that stores the charge.

The charges in the capacitor flow slowly out
through the light bulb to create light.

The light bulb converts the electricity into heat
and light.
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Things to do

Find out the maximum time the light
bulb will stay lit.

How long do you shake the torch to
achieve the maximum time?

Why is there a maximum time? Why
doesn’t shaking for longer than the
maximum time create a longer time for
the bulb?

Construct a circuit that lights a bulb
with a battery.

Challenge:

Construct a simple model dynamo
torch using coils of wire and a magnet.
Investigate different ways of making
the light shine for a longer time.

Resources #1

Shake ‘n’ Charge and Dynamo Torch
Battery, Light bulb; connection leads
Magnet




2. Electromagnetic top

Key ideas

Moving magnets energy is can be
converted into electrical energy.

Electrical energy is converted by LED’s

into light.

A changing magnetic field (in the base)
induces an electrical current into a coil

(inside the top).

Exploration test table

What we tried

What happened

What would happen if ...?

S 2
G G

Try to change the starting speed of the
top. What does this change?

Try turning off the base while the top is
spinning. What happens?

What would happen if the LED lights
were the same distance from the
centre of the top? What colour would
you expect to see?

What is the energy conversion here?

Identify the input energy
Identify the output energy
What is the energy changer?

Explanation diagram

Powered Coil
Magnet

—

<>

Things to do

A top would spin forever if the
resistance to spinning motion could be
removed. Investigate ways of reducing
the resistance to motion so that the top
would spin for longer (when the power
was turned OFF).

To keep a top spinning energy is
needed. Why? Investigate different
ways of keeping the top spinning by
adding energy. How does this top keep
spinning (when the power was ON)?

Gyroscopes are types of spinning tops
with special properties that make them
useful. Investigate how gyroscopes
have been useful devices.

Moving magnets interact with the magnetic
effect produced by the electric current in the
coils.

Electric current is converted into light by the
LED's.

Colours of the LED's interact to produce
different colour combinations.
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Challenge:

Design an energy efficient theme park
ride that is based on the
electromagnetic top idea.

Resources #2

Electromagnetic top
Gyroscope




3. Magnetic tube

Key ideas

A moving magnet through a conductor
induces a magnetic field in the
conductor (tube).

The induced magnetic field opposes
the magnetic field producing it (the
falling magnet)

The opposite magnetic fields attract
slowing the falling magnet.

Exploration test table

What would happen if ...?

S 2
G G

What would happen if the magnet was
placed the other side up before
releasing?

What would happen if a plastic tube
instead of a metal tube was used?

What would happen if a wooden or
plastic disk was used instead of the
magnet?

What we tried What happened

What is the energy conversion here?
Identify the input energy
Identify the output energy
What is the energy changer?

Explanation diagram

e Conducting tube

Magnetic field

Things to do

Investigate why the disks and tubes
behave differently.

Investigate if the magnet spins as it
falls.

Could it be used as a “catcher” to slow
a falling capsule just before impact
with the ground?

/Challenge: \

Generate some new ideas for the use
of strong magnets in everyday

N
ﬂ & intube situations. Construct a simple model of
?;?IriJr?gseS the at least one idea. For example:
ﬂ magnet's field o Theme park ride
o Lift
S K /
@ P Flalllngdmagnet ~
e slows due to Resources #3
\ attraction of
| fields Magnetic disk
v Conducting tube
Non-conducting tube
/
2\
WARNING! The magnetic disk is a VERY POWERFUL magnet. Care should be
taken with its use so as not cause minor injuries. See instruction sheet for details.
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4. Magnetic levitator What would happen if ...?

Key ideas @ §

Like poles of magnets repel each

other.

The force down due to gravity (weight

of the magnet) can be balanced by the - What would happen if two magnets
force up due to the repulsion of the were placed above each other with
magnets. opposite poles facing?

Magnetic levitation is unstable and - What would happen if the globe did not
requires some constraints (physical or spin?

spinning) to maintain stability. What would happen if the magnetic

Exploration test table disks were not attached to the wire?
Test your thinking with the separate
magnets.

What we tried What happened

What is the energy conversion here?

Identify the input energy

Identify the output energy
What is the energy changer?

Things to do

Research some applications of the

magnetic levitation principle. Report on

one application that you found

Explanation diagram Interesting.

Research ‘Rare Earth’ magnets. How
might they be useful in the future?

N
Magnets are
arranged so that the Ch a||enge-
like poles always ’
face each other. S Design a magnetic levitation system for
This causes a the movement of trains. Consider using
repulsive force that [y
balances the force s magnets for all aspects of the train’s
due to weight of the motion.
magnets down.
The attraction of
opposite poles N
causes the tilt of the
magnets on the wire. Resources #4
Why? . L .

N - Magnetic levitation disks

Levitation Globe
2 X magnets
S
I |
WARNING! The globe levitator is relatively fragile and may be easily broken if
dropped. Please ensure students take care with this item. See instruction sheet.
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5. Hand battery What would happen if ...?
Key ideas @ @
- A simple cell consists of two different

metals and a conducting solution.

Reactions between metals and the

conducting solution produce free - What would happen if you could

charges. change parts of the device other than

Different metals produce different just the person touching?

amounts of charges hence different - Suggest some ways of making more

energies. electric current flow if you could

_ change any parts of the device. This

Exploration test table includes using people. Test your ideas.
What we tried What happened

What is the energy conversion here?
Identify the input energy

Identify the output energy

What is the energy changer?

Things to do

Try to make your own simple battery

cell using common materials. You

need:
1. Two different metals (cleaned)
Explanation diagram 2. A conducting solution (use vinegar
or lemon juice)
3. Meter and connecting leads to
& ° & make a circuit.
- Investigate ways of making your
battery:
Copper i 1. more powerful (higher current or
voltage on meter)
A 2. last longer
Challenge:

Investigate ways of making the strongest
A possible simple battery using commonly
available materials. Model and
demonstrate your design.

There is a reaction between the sweat on the
hand and the metal that produces electrical

charges. /Resources #5 \

Different metals react to produce different
amounts of electrical charges.

Meter + connection leads

Two different metals (copper and zinc
An imbalance of charges causes electricity plates)
(charges) to flow to balance the charges.

Electricity will only flow if there is a complete Not supplied
circuit. - Lemon or vinegar

& Jar or cup for vinegar / lemon /

WARNING! Wash your hands 6
after this activity. Be careful of
© Queensland Museum 2007 acids; wash off if spilled on skin.




6. Plasma disk

Key ideas

Charges move from high voltages
(energy) to lower voltages.

Charges will move to the lowest
voltage (Earth) available.

High energy electric charges collide
with gas particles to release light.

Exploration test table

What we tried What happened

What would happen if ...?

S 2
G G

What would happen if the plasma disk

is touched at different points?

What would happen if a fluorescent

tube is brought close to (but not

touching) the plasma disk?

What do think would happen if ...

1. The tube touches the plasma ball

2. The tube is held at different points
along its length

3. The tube is held in the other hand
away from a hand touching the
ball. Test your ideas.

What is the energy conversion here?
Identify the input energy
Identify the output energy
What is the energy changer?

Explanation diagram

A high voltage of one type builds up on the
centre ball

Charges move from the high centre voltage to
the low voltage of the inner surface of the ball
As charges move, they collide with the
particles of gas inside the ball to release light.
Charges build up on the inside surface and at
the same time charges of opposite type build
up on the outside surface.

Touching the ball provides a path for charges
to flow from the earth through your body

This provides a lower point of voltage to which
the inside charges are attracted.
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Things to do

Make some predictions about what
combinations should light the tube. Try
to find as many ways as you can.
Prepare a demonstration that shows all
the combinations.

Find out about what causes lightning.
Can the plasma disk be used as a
model to explain lightning? Construct a
report on this topic.

Challenge:

Develop some ideas on how lightning
might be harnessed to provide
electricity for the home. Use the plasma
disk to model these ideas.

J

Resources #6

Plasma disk + fluoro tube
g

-

-

WARNING! High voltages
occur between the centre and the
surface of the plasma disk.

Keep metal objects away as overheating
on the surface of the disk will occur.

J




7. Sound resonance tube

Key ideas

Sound is produced by vibrating air with
objects to produce waves.

Sound waves in air are a series of
compressed air particles.

The spacing between the
compressions determines the pitch (or
note) that is produced.

If the compressions fit evenly into a
tube a resonance is created.

Exploration test table

What would happen if ...?

S 2
G G

Try different lengths of tube to produce
resonance.

Try different speeds (fast and slow) to
produce resonance. How many
different notes can you produce?

How do you make the sound loud and
soft?

What we tried What happened

What is the energy conversion here?
Identify the input energy
Identify the output energy
What is the energy changer?

Explanation diagram

Air flow in at stationary
end

Air waves enter tube and fill
whole tube evenly.

Corrugations cause
vibrations in air.

Sound is resonating in the
tube at speeds that
produce specific pitches.

N > Moving end
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Things to do

Can you make a slinky spring
resonate? How many different
resonances can you produce?

Research the lengths of tube required
to make common musical notes.

Obtain some corrugated pipe such as
vacuum cleaner or agricultural pipe to
find the lowest note that you can
produce.

e N

Form an orchestra to play your own
music as a “corrugaphone” section.

hallenge:

All instruments must be “tuned” to each

other.

N /
Gesources #7 \

Clear space to whirl the sound tubes
Sound tube
Slinky spring

Not supplied
Lengths of corrugated tubes (old
vacuum cleaner pipes or grey water

k hose) /




8. Electrostatic stick

Key ideas

There are two types of charges:
positive and negative.

Same charges repel each other while

opposite charges attract each other.
Rubbing removes electric charges

from the surface of some objects such

as plastic.
Charge of one type builds up on the
surface

Charges of the opposite type move to

the other side of the surface.

Exploration test table

What would happen if ...?

S 2
G G

Can you charge other objects using
other common materials?

Select some objects and test if they
can be charged. First, make some
predictions.

What is the energy conversion here?
Identify the input energy
Identify the output energy
What is the energy changer?

What we tried What happened

Explanation diagram

The rubbing band
causes a build up
of charges on the
outside of the
tube.

0

+ + + 4+ o+ + + 4+ o+ o+

Charges on the
polystyrene balls
separate due to
the outside
charges.

O

SNIPR

2

0

The charges on
the balls cause the
attraction and
repulsion of the
balls to each other
making them
move.

®)

+ + + + 4+ o+ o+ o+ + o+

l
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Things to do

Compare the behaviour of balloons
when charged and uncharged. Explore
the different combinations and use the
model to explain what’'s happening
inside the electrostatic stick.

Research some other known examples
of electrostatics such as lightning or
the plasma ball.

Challenge:

Suggest possible solutions to the
problem of harnessing static electricity
made by rubbing two objects together.

fResources #8 \

Electrostatic stick
Foam ring

Not supplied
Small objects (paper pieces)

k: Balloons /

Electrostatic Stick

A clear plastic tube contains polystyrene balls. When the tube
is rubbed with the supplied synthetic band a charge is
induced on the balls which then move crazily within the tube.




9.

Loop the loop

Key ideas

The ball has a minimum speed that
allows it complete the loop.

The speed of the ball depends on the
height of release (and friction)

There is a minimum height that the ball
can be released from to complete the
loop

Exploration test table

What Changes What happened?
changed
Release | low
height
medium
high
Track low
angle
medium
steep

Explanation diagram

Release
height

Increasing the release height increases the starting energy of
the marble.

The increased potential energy converts to kinetic energy that
increases the speed at the top of the loop.

The size (radius) of the loop determines the speed that must
be achieved to complete the path on the loop.
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What would happen if ...?

S 2
G G

Make predictions about the following:

0 The release height is changed from
low to high. (Hint: Keep the angle
of the track the same for each test)

0 The angle of the track is changed
from low to steep. (Hint: keep the
release height the same for each
test)

Test your predictions.
What did you find out?
Another prediction to make and test:

o Which ball has the greater energy
at the bottom? (Hint: try to measure
the speeds of the balls)

Test your predictions.
What did you find out?
Why does this happen?

What is the energy conversion here?
Identify the input energy
Identify the output energy
What is the energy changer?

Things to do

Design your own roller coaster track
that includes a loop the loop and the
fastest possible ride.

Build your designed track and test the
features for speed and reliability.

Challenge:

Design and model a theme park ride
that includes a loop the loop and the
fastest possible ride. Add a suitable
way to gently stop the ride at the end.

/Resources #9 \

Marbles of different sizes

Ball bearings

Tubing (3m x 20mm)
Not supplied

\- additional tubing (3m x 20mm)

/
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10. Mixing colours

Key ideas
White light is made of three primary
colours
Primary colours mix to form other
secondary colours
Coloured lights are made by adding
colours together
Coloured objects are made by
absorbing different colours

Exploration test table

What we tried What happened

Explanation diagram

White light is a combination of the three primary colours
red, green and blue.

Primary colours:
Red
Green
Blue
Secondary colours:

Yellow

Magenta
Cyan

RBG R RBG B RBG

e

RBG

RBG R B R GRBG

G

B G

A\V4

YELLOW CYAN
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What would happen if ...?

S 2
G G

The colour disc could be spun quickly.
What colour would you expect to see?
Cut the disc out and pierce a sharp
pencil through the centre. See guide
on sheet.

Place disk on gyroscope.

Test your prediction.

Create you own colour discs and test
some more predictions.

Record your results on the test sheet.

What is the energy conversion here?
Identify the input energy
Identify the output energy
What is the energy changer?

Things to do

Can you identify regions on the colour
wheel that match each of the primary
and secondary colours?

Find out the difference between
primary colours and primary
pigments. Which is more important to:
1. an artist
2. a stage lighting director?

Challenge:

Design, construct and test colour
wheels that display each of the
secondary colours.

@esources #10

Spinning disc or gyroscope
Electromagnetic top
Mixing Colours test sheet

~

Not supplied

Scissors

Blue tac

Texta colour pens




11. Magic egg

Key ideas

White light is made of three primary
colours

Primary colours mix to form other
secondary colours

Coloured lights are made by adding
colours together

Coloured objects are made by
absorbing different colours

Exploration test table
Use the light box for these tests.

What we tried What happened

Explanation diagram

The processor randomly
turns the lights on and off
to create the different
effects.

The magic egg forms
colours on the surface
due to the combination of
the three primary colours
from the LED’s inside.

Light box mixes colours as shown:

RBG R RBG B RBG G
RBG RB RBG R GRBG B G
YELLOW CYAN
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What would happen if ...?

S 2
G G

What would happen if different
combinations of coloured lights mixed
together from the light box? Record
your findings in a table showing as
many combinations as possible.

Match the colour combinations with the
colours seen on the “magic egg”. Can
all colours seen be created by mixing a
combination of the three primary
colours?

What would happen if the LED'’s inside
the egg were the colours: magenta,
yellow, and cyan? Test what you think.

What is the energy conversion here?
Identify the input energy
Identify the output energy
What is the energy changer?

Things to do

Use the light box to design your own
magic egg with a different set of
display colours. What colours of LED’s
would you need to make your egg?

Use the light box to investigate how
different combinations of lights can
change the colour of objects and their
shadows.

Challenge:

Design and construct a model that
shows how a stage lighting director can
change the apparent colour of different
coloured objects on stage.

Resources #11

Magic egg
Light colour box (Hodson light box)
Battery and connection leads

12



12. Solar fan

Key ideas
Light energy can be converted into
electrical energy by a solar panel.

Electrical energy is converted into
motion (kinetic) energy by a fan.

A fan can convert motion energy into

electrical energy but a solar panel
cannot convert electrical energy into
light energy.

Exploration test table

What we tried What happened

What would happen if ...?

S 2
G G

What would happen if a different

combination of solar panels were
used? See instruction sheet to try
different combinations.

Can you find the combination that
makes the fan spin the fastest?

What would happen if the wires to the

motor were connected in reverse? Test

your idea.

What is the energy conversion here?

Identify the input energy
Identify the output energy
What are the energy changers?

Explanation diagram

Light energy from the sun or
another source falls on the
solar panels.

The solar panel converts the
light energy into electrical
energy.

Electricity flows to the fan and
LED.

The LED converts electrical
energy into light.

The fan converts the electrical
energy into motion.
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Things to do

Arrange the model so that all the
possible energy conversions can be
shown easily. How can you

demonstrate that as the fan is spinning

it is also generating some electricity?

Hint: Try the number of panels that just don't
allow the fan to rotate. Now give the fan a spin
with your hand and see how long it keeps
spinning.

Use the model to show that there is
best angle for the panel to make with
the light sources to produce the most
electricity.

Challenge:

Construct and arrange a solar panel to
produce enough electrical energy to
light the LED light.

Resources #12

Solar panels
Fan

13



Challenges summary

Activity

Challenge

1. Hand torch (Dynamo)

Design and construct a model of an energy efficient
light source.

2. Electromagnetic top

Design an energy efficient theme park ride that is
based on the electromagnetic top idea.

3. Magnetic tube

Generate 10 new ideas for the use of strong magnets
in either domestic or industrial situations. Construct a
simple model of at least one idea.

4. Magnetic levitator

Design a magnetic levitation system for the movement
of trains. Consider using magnets for all aspects of the
train’s motion.

5. Hand battery

Investigate ways of making the strongest possible
simple battery using commonly available materials.
Model and demonstrate your design.

6. Plasma disk

Develop some ideas on how lightning might be
harnessed to provide electricity for the home. Use the
plasma disk to model some ideas.

7. Sound or resonance tube

Use the sound tube to play a well known (simple) tune
for an audience to identify.

8. Electrostatic stick

Suggest possible solutions to the problem of
harnessing static electricity made by rubbing two
objects together.

9. Loop the loop

Design and model a theme park ride that includes a
loop the loop and the fastest possible ride. Add a
suitable way to gently stop the ride at the end.

10. Mixing colours

Design, construct and test colour wheels that display
each of the secondary colours.

11. Magic egg

Design and construct a model that shows how a stage
lighting director can change the apparent colour of
different coloured objects on stage.

12. Solar energy fan

Construct and arrange a solar panel to produce
enough electrical energy to light the LED light.

© Queensland Museum 2007
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1. Hand torch (Dynamo)

Design and construct a model of an energy efficient
light source.

© Queensland Museum 2007
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2. Electromagnetic top

Design an energy efficient theme park ride that is
based on the electromagnetic top idea.

© Queensland Museum 2007
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3. Magnetic tube

Generate 10 new ideas for the use of strong magnets
in either domestic or industrial situations. Construct a
simple model of at least one idea.

© Queensland Museum 2007
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4. Magnetic levitator

Design a magnetic levitation system for the movement
of trains. Consider using magnets for all aspects of the
train’s motion.

© Queensland Museum 2007
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5. Hand battery

Investigate ways of making the strongest possible
simple battery using commonly available materials.
Model and demonstrate your design.

© Queensland Museum 2007
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6. Plasma disk

Develop some ideas on how lightning might be
harnessed to provide electricity for the home. Use the
plasma disk to model some ideas.

© Queensland Museum 2007
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7. Sound or resonance tube

Use the sound tube to play a well known (simple) tune
or sound for an audience to identify.

© Queensland Museum 2007
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8. Electrostatic stick

Suggest possible solutions to the problem of
harnessing static electricity made by rubbing two
objects together.

© Queensland Museum 2007
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9. Loop theloop

Design and model a theme park ride that includes a
loop the loop and the fastest possible ride. Add a
suitable way to gently stop the ride at the end.

© Queensland Museum 2007
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10. Mixing colours

Design, construct and test colour wheels that display
each of the secondary colours.

© Queensland Museum 2007
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11. Magic egg

Design and construct a model that shows how a stage
lighting director can change the apparent colour of
different coloured objects on stage.

© Queensland Museum 2007
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12. Solar energy fan

Construct and arrange a solar panel to produce
enough electrical energy to light the LED light.

© Queensland Museum 2007
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Resource Check List

Act. #

Activity

Supplied in Kit

1.

Hand torch

Shake ‘n’ Charge
Dynamo Torch

Battery + clip
Light bulb
Connection leads
Magnet

Coll

Capacitor

Electromagnetic top

Electromagnetic top
Gyroscope

Magnetic tube

Magnetic disk
Conducting tube
Non-conducting tube
Steel ball bearings

Magnetic levitator

Magnetic levitation disks
Levitation Globe
2 X bar magnets

Hand battery

Meter
2 X Connection leads

Two different metals (copper and zinc
plates)

Plasma disk

Plasma disk
Fluorescent tube

Sound tube

Sound tube
Grey water or vacuum cleaner pipe

Electrostatic stick

Electrostatic stick and foam ring
Perspex rod

Graphite balls

Cloth

Loop the loop

2 x small ball bearings
2 x large ball bearings
Clear tube (20-25 mm)

10.

Mixing colours

Spinning disc or gyroscope
Pulling strip
Coloured pens

11.

Magic egg

Magic egg
Light colour box (Hodson light box)
Power supply

12.

Solar energy fan

Solar panels

Fan

Connection leads
LED in holder

© Queensland Museum 2007
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Mixing Colours: Test sheet

Colour combinations
tried

Prediction

What colour | saw

/0| || B

© Queensland Museum 2007
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Mixing Colours: Test wheels

Cut out the wheels \

Cut along one centre
line to the centre

Cut out the centre hole

Colour the sections

Slip colour wheel over
spinning disk and tape
cut line together.

Now spin it! /

2
o

AVAYAVAYAVA
VAVAVAVAVAY
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Title

Key ideas

Exploration test table

What we tried What happened

What would happen if ...?

S >
G G

What is the energy conversion here?
Identify the input energy
Identify the output energy
What is the energy changer?

Explanation diagram

© Queensland Museum 2007

Things to do

Challenge

/Resources #

2N
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Appendix 1
Curriculum Links

Engaging in the learning activities contained in
the Science in a Box kit will help students work
towards outcomes identified in the Essential
Learnings (Science) and the Science Key
Learning Area statements.

1. Essential Learnings

Year 5
WAYS OF WORKING
Students are able to:

« pose questions and develop processes to undertake
investigations

« gather, analyse and evaluate evidence and
information in investigations

« identify and use tools, technologies and materials
suitable for investigations

« draw conclusions supported by evidence

* use comparative and quantitative language to
describe and interpret data

* express opinions supported by evidence

« reflect on investigations and suggest and justify
improvements based on what went well and what did
not

» communicate findings using scientific terminology,
supported by evidence and presented in modes
suitable to the context and purpose of the investigation.

KNOWING AND UNDERSTANDING

Students relate science to their own experiences
and activities, and consider how decisions are
made about science.

They know and understand that:

« science enables them to make sense of aspects of
their life

« sustainability of natural, social and built environments
is influenced by human activities (e.g. recycling to
reduce resource use).

Students understand that science is a body of
knowledge based on observations of, and
inferences from, the natural and physical world,
and that it is subjective and evolving.

They know and understand that:

« different-sized forces affect the shape and motion of
objects differently

« forces may act at a distance (e.g. magnetism), or may
need to be in contact with an object to affect it

© Queensland Museum 2007

« energy forms have various effects and are used in
different ways (e.g. sound, electricity)

« gravity causes objects to be pulled towards the Earth

Students understand that science is a way of
thinking and working, and that particular skills and
procedures are used to gather and organise
information and data, and undertake scientific
investigations.

They know and understand that:

« safe practices need to be identified and used when
working scientifically

« conclusions are drawn from qualitative and
quantitative data

« tables, graphs and diagrams can be used to record
and present data and information.

Year 7
WAYS OF WORKING
Students are able to:

« identify issues, generate testable questions and
propose hypotheses

« plan and conduct scientific investigations including
considering requirements for fair testing

« gather, analyse and evaluate evidence and
information, and discriminate between first-hand and
second-hand data

« select and use scientific equipment and technologies
to help in undertaking investigations

« use qualitative and quantitative data

« interpret data and draw conclusions that are
consistent with the data

« use scientific terminology to communicate scientific
ideas and understandings

« reflect on investigations, and propose and justify
suggestions for improvement based on outcomes

« consider different points of view regarding science
and technology, and recognise that these may reflect
values or beliefs.

KNOWING AND UNDERSTANDING

Students understand that science is a body of
knowledge developed through observations of, and
inferences from, the natural and physical world,
and that its facts, theories and laws are not fixed.

They know and understand that:

« the motion of an object changes as a result of the
application of different forces ¢ energy can be
transferred and stored

Students understand that science is a way of
thinking and working, and that particular skills and
procedures are used to gather and organise

information and undertake scientific investigations.

31



They know and understand that:

« safe practices should be used and justified when
working scientifically

« properties and characteristics are used to classify
living and non-living things

« fair testing includes identifying variables to be
changed and measured

« data and information can be presented using graphs,
models and diagrams selected to suit the purpose.

Year 9
WAYS OF WORKING
Students are able to:

« identify problems and issues, and design scientific
investigations

« research and evaluate first-hand and second-hand
data to identify connections, construct arguments and
link results to theory

« choose scientific equipment and technologies to
enhance the reliability and accuracy of investigations

« design and carry out fair tests

« interpret data and draw conclusions that are
consistent with the data and relate to the hypotheses

» compare findings to scientific theories to evaluate
results

« identify discrepancies in results and suggest changes
to improve investigations

« communicate and justify explanations, conclusions
and/or decisions, using scientific arguments

« present scientific data and ideas in appropriate
genres, using scientific terminology, symbols and
conventions

« reflect on investigations to examine the impact of
science, including ethical and cultural implications.

KNOWING AND UNDERSTANDING

Students understand that applying scientific
knowledge enables them to make responsible and
informed decisions about real-world issues.

They know and understand that:

* sustainable practices applied to natural, social and
built environments may be

informed by scientific responses (e.g. renewable
energy)

Students understand that science is a body of
knowledge developed through human

observation and inference, and that its facts,
theories and laws are subject to change.

They know and understand that:
« forces affect the motion and energy of objects

* energy is used in various ways depending on how it
can be transferred and transformed (e.g. electric
circuits)

© Queensland Museum 2007

Students understand that science is a way of
thinking and working, and that particular skills and
procedures are central to undertaking scientific
investigations.

They know and understand that:

« when working scientifically, safety audits should be
conducted and applied

« questions and hypotheses are critical elements of
scientific investigations

« the reliability, accuracy and efficiency of a scientific
investigation are enhanced by selecting appropriate
equipment, tools and technologies

« scientists use empirical evidence to propose or modify
explanations, theories and models

« data and information should be presented using
accepted formats
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