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Teacher overview

Purpose

Year 6 Science. Investigate complete electrical circuits and explain energy transfer and
transformation in adult-checked low-voltage devices. Essential question: how is energy
transferred and transformed in an electrical circuit?

Teaching routes

Full route: ten lessons of about 60 minutes. Compact route: eight 60-minute sessions using
selected slides from the same ten files. It combines lessons 2/3 and 9/10. The same essential
assessment finishes in compact session 8. No additional compact-route decks.

Learning evidence
Collect an initial question, labelled circuit model, energy explanati
comparison with repeated observations, systematic troubleshootin
a classmate. Include scientific collaboration, a responsible
limitation.

led material
xplanation for

Vocabulary
Circuit: conducting path through a load betw

symbols. An adult ca
same science.

Challenge
Use a specifi und, uncertain outcome, model limitation or safe new case. More
writing, higher age and elaborate construction do not improve the learning demand.

Resource use

D1/D2 introduce the concepts and evidence reasoning. C1-C8 are case cards. The three-
page game supports discussion. WO1-W10 record lesson evidence; each matched answer
follows its worksheet. A1/A2 and R1 support flexible final assessment.



Preparation, safety and evidence

Adult preparation

Before class, inspect approved educational cell holders, insulated leads and correctly rated
bulb modules. Adult checks supply voltage, ratings, any manufacturer-required protection
and connections. Use approved protected LED modules only, not bare LEDs. Buzzer/motor
modules must match the supply; guard moving parts.

Safety boundaries
No mains outlets, coin/button/lithium cells, dismantled batteries/devices, shorts or
overload. Never bridge supply terminals. Every test path includes the correctly rated load.
Keep equipment dry. Disconnect before any setup change, inspection or sample
replacement. Stop for warmth, damage or uncertainty. Never touch a coggponent to test
for heat.

Practical method
Adult checks before each brief reconnection. Agree on an o
conditions. A timer may keep a brief interval such as fiv
adult and equipment guidance approve. Record cat
not an ammeter/current measurement.

Samples and care

Use approved dry bare metal papercli
The adult prepares the tester gap wa
samples. Do not damage habit

Honest evidence

Keep actual trials bla erve® Label every supplied case/table illustrative, model or
are eX@mples, never predetermined classroom results. Preserve

fictional. Answ s
unexpectedgh d add checked repeats separately. Use labelled
secondary/m¥@ yidence It equipment is unavailable; do not claim students performed a

Interpretation
No glow may reflect contact quality, coating, weak supply or tester sensitivity. Limit
conductor conclusions to the tested samples and conditions. Brightness alone cannot
establish energy efficiency. Current is moving charge and is not used up; components
transfer energy.



Presentation files: Lessons 1-5

Lesson Ol
Circuit Makers - Year 6 - Lesson 01 - Presentation.pptx — Energy in a device.

Lesson 02
Circuit Makers - Year 6 - Lesson 02 - Presentation.pptx — Complete paths.

Lesson 03
Circuit Makers - Year 6 - Lesson 03 - Presentation.pptx — Represent a circuit.

Lesson 04

Lesson 05
Circuit Makers - Year 6 - Lesson 05 - Presentation.pptx — P,

Compact mapping

Sessions 1/2/3/4/5/6/7/8 use lesson files 01/ 02+
mapped model/task slides in the integrated ac
closing in combined sessions. Do not rug both

se one opening, focus and
ole ks end-to-end.



Presentation files: Lessons 6-10

Lesson 06
Circuit Makers - Year 6 - Lesson 06 - Presentation.pptx — Collect test evidence.

Lesson 07
Circuit Makers - Year 6 - Lesson 07 - Presentation.pptx — Transformations.

Lesson 08
Circuit Makers - Year 6 - Lesson 08 - Presentation.pptx — Diagnose a circuit.

Lesson 09
Circuit Makers - Year 6 - Lesson 09 - Presentation.pptx — Circuit assessm

Lesson 10

Session timing
Each compact session: 5 minutes retrieve, 10
practical/application, 10 minutes evidence/con
cleanup. Prepare before class. Split pracd
reducing the learning time.



Eight-session route: Sessions 1-4

1: Energy in a device

Use full lesson 1. Trace source, transfer and outputs. Collect WOT, initial question and
current/energy distinction.

2: Complete circuits and diagrams
Use lesson 2 model/setup/evidence and collaboration slides, then lesson 3
symbol/model/diagram checks. Build or analyse one circuit, compare its open/closed path

and draw its connections before disconnecting. Collect W02/W03 and collaboration
reasoning.

3: Switches

Use lesson 4. Predict and compare switch positions with controlled repeafd observations.

Collect W04, safe method and kept-same conditions.

4: Plan the material comparison

Use lesson 5. Plan variables, observation categories, cq tent timi ntacts and load
protection. Adult approves WO5 before testing.



Eight-session route: Sessions 5-8

5: Collect evidence

Use lesson 6. Perform safe approved comparisons with three trials each. Record individual
outcomes, counts and uncertainties in WO6. A simple column graph can use sample
names and glowing-trial counts 0-3.

6: Energy transformations

Use lesson 7. Compare bulb/buzzer/guarded-motor outputs and energy models. Include
different expertise and evaluate an unsupported efficiency claim. Collect W07 and
collaboration reasoning.

7. Troubleshoot and prepare portfolio
Use lesson 8. Collect one-change fault evidence and a bounded commu
response. Select existing WO1-W08 records for assessment, rather iNng a Nnew
portfolio.

8: Assessment and responsible design
Use lesson 9 evidence/task/transfer slides then lesso se/criteMa/recommendation

, fault evidence and

existing practical/po ) tudent loses assessment because public speaking
is inaccessible.




Scientific collaboration and game guide

Real official example

Taronga describes partnerships with UNSW and San Diego Zoo Wildlife Alliance in platypus
research. Threat/habitat evidence and genetic/reproductive management contribute to
conservation decisions. Teach why different expertise and previous findings improve
explanations. This biological example illustrates collaboration; it is separate from the circuit
investigation.

Fictional application

Observer, modeller and reviewer roles apply that reasoning to a fictional circuit problem.
Ask what one role alone might miss. Classroom teamwork alone is insufficient evidence of
scientific advances.

Cards 1-2

1: Trace a continuous path from one supply terminal through the lo h&other. 2:
Explain that the open-switch gap can prevent output; disc an®@as adult to
check.

Cards 3-4

3: Predict that fixing one loose contact may re€or erve before/after
observations and other possibilities. 4: Change @mp ep supply/load/leads/contact

rule/vViewing/time consistent.

Cards 5-6

5: Preserve unclear evidence to i rcing a prediction; ask for a checked repeat. 6:
Current is flowing char Y d changes form in a component.
Cards 7-8

7: Explain h8 @ t eVNgpNCe or review improves a claim, with the real official case
discussed sep¥ Zly. 8: Recommend a safe purpose-based change, such as comfortable
switch access, ) criteria and unknowns.

Game use

Groups of 2-4 discuss a challenge at each of six trail stops. Ask a respectful question and
check these criteria. Use large counters or point. No speed requirement. Discussion uses
models only; an adult manages real equipment.

Source

Based on: Taronga Conservation Society Australia, Platypus. Teacher-viewing link:
https://www.taronga.org.au/wildlife-and-conservation/animals/detail/platypus . Short
original factual summary only; no official image reproduced.



Lesson 1: Energy in a device — Teaching

Learning
Explain how a battery-powered device transfers and transforms energy.

Prepare
Checked educational battery holder and supply, insulated leads, correctly rated bulb
module, optional approved buzzer or motor module.

Retrieve — 5 minutes
Explain the source and useful output of a low-voltage device. Notice an output. Describe
how energy reaches the component. First thought: what changes when a torch lights?

Model — 10 minutes
Current is the flow of electric charge in a circuit. A battery su circuit
transfers energy to components. Energy changes form i Nt is not used
up by a bulb. Chemical energy stored in the battery b nergy transferred
through the circuit. The bulb transforms energy i thermal energy. This model
explains the energy changes. It does not showgv iNsidE the battery.

Practical/application — 30 minutes
Use adult-checked, school-appro uipment only. Disconnect the supply
before every change. Keep ac the path. An adult checks component
ratings, dry leads and inta ns. Namains sockets, coin/button/lithium cells,

change when the ap i s? Predict an outcome and give a reason about the
path. The switchgs ge. Keep the same supply, bulb and leads. Inspect the
checked de pply disconnected. Ask the adult to approve the connected

example if eq ent is unavailable. Use WOT to identify the source, transfer and output.

Explain the ssmd&@lea by writing, drawing, speaking or showing selected pictures.
Challenge: identify a less useful energy output and a limit of your model.



Lesson 1: Energy in a device — Evidence and access

Evidence/conference — 10 minutes

WO1 energy explanation, initial question and observation. Distinguish moving charge from

energy transferred. Use the matching learning record and accessible explanation. Gather
individual reasoning, not participation alone.

Reflection and cleanup — 5 minutes

Complete: energy is transferred to the bulb, where it becomes ... How is current different
from energy? Save your first question and explanation for the final portfolio. Disconnect,
return dry equipment and clear the working space safely.

Support and challenge
Chunk the task; offer labelled symbols, partner-supported choices, com

ication

Source note
Original unit models/cases. Keep actual observations®stin i ative examples.



Lesson 2: Complete paths — Teaching

Learning
Explain why a load needs a complete conducting path between supply terminals.

Prepare
Adult-checked low-voltage supply, correctly rated bulb module, insulated leads, approved
switch.

Retrieve — 5 minutes
Trace one complete path through the bulb and back to the other supply terminal. Explain
why an open path stops a bulb lighting. Retrieve: what does a bulb transform energy into?

Model — 10 minutes

A closed circuit has a continuous conducting path through a
terminals. An open switch or loose connection creates a

school-approved low-voltage equipment only. Disgon
Keep a correctly rated load in the path. Keep t
terminals directly. The adult approves the setu

Record your actual o
evidence suppo

and reprod
of evidence? Dserver checks the bulb output. A modeller checks the drawn path. A
reviewer compaNge the connection evidence with earlier circuit findings. Explain how their
different evidence®ould improve a diagnosis. This team is fictional.

A

Based on: Taronga Conservation Society Australia — Platypus (taronga.org.au)



Lesson 2: Complete paths — Evidence and access

Evidence/conference — 10 minutes

WO02 complete-path explanation, safe practical observation or labelled model
interpretation, collaboration response. Use the matching learning record and accessible
explanation. Gather individual reasoning, not participation alone.

Reflection and cleanup — 5 minutes

Point to or explain the whole path between terminals through the bulb. How did the
observation support your explanation? What else would you check if the path looked
complete? Disconnect, return dry equipment and clear the working space safely.

Support and challenge
Chunk the task; offer labelled symbols, partner-supported choices, com

ication

Source note
Original summary based on Taronga Conservation S
(taronga.org.au). This real case and fictional circu



Lesson 3: Represent a circuit — Teaching

Learning
Match circuit symbols and connections to a real or model circuit.

Prepare
Same checked circuit, D1 and D2, W03, drawing tools.

Retrieve — 5 minutes
Draw a diagram that represents the actual connections. Use a key consistently so another
person can follow the path. Retrieve: where does an open switch break a circuit?

Model — 10 minutes

A cell uses one long and one short parallel line. A battery has more ell. Alamp

one supply
terminal through the load and switch to the other te ows electrical
connections rather than exact classroom distancgg. N uild a direct connection
between supply terminals that bypasses the |

Practical/application — 30 minutes
Keep the supply disconnected while ach c¥mponent. Use W03 to draw the
circuit with the switch closed. C nnection against the actual setup or D2
model. Copy your diagram an itch symbol to show the gap. Explain
why the load output stopsd
er traces the path without looking at the

e supply, load and switch? Explain and correct one
dult checks any physical change.

equipment. Does thé
unclear connecig 0



Lesson 3: Represent a circuit — Evidence and access

Evidence/conference — 10 minutes

WO3 labelled diagram with correctly connected components and an explanation of a
model limitation. Use the matching learning record and accessible explanation. Gather
individual reasoning, not participation alone.

Reflection and cleanup — 5 minutes

Explain one symbol and the connection it represents. You may point, describe, draw or use
a communication board/device. Save the diagram as evidence alongside its actual
observation or model label. Disconnect, return dry equipment and clear the working space
safely.

Support and challenge
Chunk the task; offer labelled symbols, partner-supported choices,
board/device, adult scribing or practical direction. Challenge with a
uncertainty/model limit or a new safe case. Maintain the s

Source note
Original unit models/cases. Keep actual observatims St frongglllustrative examples.



Lesson 4. Switches control paths — Teaching

Learning
Ask a testable question about a switch and compare outcomes fairly.

Prepare
Adult-approved supply, bulb, insulated leads and switch; WO4.

Retrieve — 5 minutes
Explain how a switch controls a conducting path. Predict and compare the outcomes of
open and closed positions. Retrieve: how does a circuit diagram show a break?

Model — 10 minutes

Closing the switch joins its contacts. Opening it creates a gap. In o
circuit, this controls the bulb output. The switch controls the path. | provide the
energy. Question: what happens to the bulb when the swit : n: the bulb

compare it with your observations.

Practical/application — 30 minutes
Change: switch position only. Keep: the same s
conditions. Observe: bulb glows, does

out e unclear. Do not guess. Use

adult-checked, school-approved lo ment only. Disconnect the supply before

h. The adult approves each condition

before reconnecting. Observe connect before the next condition and stop if
anything is warm or da ] rief trials for each position in WO4. Use yes,
Nno or unclear for the g VY tual observations. A supplied example is



Lesson 4: Switches control paths — Evidence and access

Evidence/conference — 10 minutes

WO4 prediction, changed/kept-same conditions and three honest trials for each switch
position. Use the matching learning record and accessible explanation. Gather individual
reasoning, not participation alone.

Reflection and cleanup — 5 minutes

What changed? What stayed the same? Which observation supports your switch
explanation? What question could you test next within the same safety limits? Disconnect,
return dry equipment and clear the working space safely.

Support and challenge
Chunk the task; offer labelled symbols, partner-supported choices, com

ication

Source note
Original unit models/cases. Keep actual observations®stin i ative examples.



Lesson 5: Plan a conductor test — Teaching

Learning
Plan a controlled comparison of dry materials with an approved tester.

Prepare
Teacher-prepared rated bulb tester with sample gap, approved dry samples such as bare
metal paperclip, plastic strip, wooden craft stick and rubber eraser.

Retrieve — 5 minutes
Plan a safe test of whether each dry sample completes a conducting path. Keep the setup
constant so the comparison has meaning. Retrieve: what must remain in the circuit to

avoid a short?

Model — 10 minutes
A conductor allows charge to move through it readily. An ins

samples and conditions. The adult prepares a sampl
Every possible path still includes the load. Never place
terminals. Disconnect before inserting or remqgin S

Practical/application — 30 minutes
Question: which dry samples allow t o gWw in o¥r tester? Predict for each sample
le may differ from bare metal. Testing
aterial. Observe: bulb glows, does not glow or
itions and observation time. Use three brief

checks the prediction. Changet
unclear. Keep: supply, bulg

load. Reconnect briefly and observe. 3. Disconnect,
e same method. Agree on how to judge the glow in the

at the gap. 2. Adult c
record the outcg
same room.g
a timer. We
current.



Lesson 5: Plan a conductor test — Evidence and access

Evidence/conference — 10 minutes

WO5 question, reasoned prediction, variables, load protection, controls, repeatable
procedure and observation categories. Use the matching learning record and accessible
explanation. Gather individual reasoning, not participation alone.

Reflection and cleanup — 5 minutes

Why must the bulb stay in every tester path? Which kept-same condition protects the
fairness of your conclusion? Reuse dry prepared samples. Leave natural habitats and living
things undisturbed. Disconnect, return dry equipment and clear the working space safely.

Support and challenge
Chunk the task; offer labelled symbols, partner-supported choices,
board/device, adult scribing or practical direction. Challenge with a
uncertainty/model limit or a new safe case. Maintain the s

Source note
Original unit models/cases. Keep actual observatims St frongglllustrative examples.



Lesson 6: Collect test evidence — Teaching

Learning
Record repeated observations honestly and reach a bounded conclusion.

Prepare
Adult-approved tester and the unchanged WO5 sample set; WOG6; timer for the agreed brief
observation time.

Retrieve — 5 minutes

Use the approved plan to collect repeated observations. Compare samples using the
recorded evidence. Retrieve: what will you change and what will stay the same?

Model — 10 minutes
Use adult-checked, school-approved low-voltage equipment only.

reconnection. W06 has separate columns for trials 1, . , nho glow or
unclear immediately after each trial. Record whatg&gap even jf it disagrees with your
prediction.

Practical/application — 30 minutes
Disconnect and insert the approved dult cWecks the circuit. Reconnect briefly,
rd the outcome. Repeat twice without

e other approved dry samples. If a trial is
unclear, preserve that recgsd ecked repeat. Use the same light conditions
and timing rule for ea e many trials showed a glow for each sample.

Summarise the coun < e, keeping unclear trials visible. You can draw a

simple column gmh. Nk e names and number of glowing trials. Use the results to
say which tg lowed a conducting path. Limit the claim to our tester and
sample cong alone does not prove a perfect insulator. Poor contact or low



Lesson 6: Collect test evidence — Evidence and access

Evidence/conference — 10 minutes

WO0G6 individual trial outcomes, categorical pattern summary, conclusion and a relevant
limitation. Use the matching learning record and accessible explanation. Gather individual
reasoning, not participation alone.

Reflection and cleanup — 5 minutes

How did repeated trials help you judge a pattern? What source of uncertainty matters most
in your test? Which change would make a future safe comparison more useful?
Disconnect, return dry equipment and clear the working space safely.

Support and challenge
Chunk the task; offer labelled symbols, partner-supported choices, com

ication

Source note
Original unit models/cases. Keep actual observations®stin i ative examples.



Lesson 7. Transformations — Teaching

Learning
Explain useful and less useful energy outputs without treating current as used up.

Prepare
Adult-approved single-load bulb, buzzer and guarded motor modules used separately;
WO7; optional labelled secondary observations.

Retrieve — 5 minutes
Compare how three suitable components transform energy. Explain the useful output and
a less useful output for a purpose. Retrieve: what is the difference between current and

transferred energy?

Model — 10 minutes

A battery transforms stored chemical energy into electrical e toa

component. A bulb produces light and thermal energy. nd and
thermal energy. A motor produces movement and t : uts depend on the
device and conditions. In a steady single-loop circylit, ows throughout the
complete path. A component transfers energygivi arge. Our simple model
does not measure current or describe every int@nal

Practical/application — 30 minutes

Use adult-checked, school-appro uipment only. Disconnect the supply
before every change. Keep ac the path. An adult selects suitable
components and protectiog a time. Keep fingers clear of moving parts.
Stop and disconnect if es warm or damaged. Observe each approved

output briefly and di nging loads. Record what you can actually see or
hear. Avoid touClas . Explain energy changes using the taught model.
strative. Light is useful for a torch. Movement is useful for a fan.
Some transrd $’omes unwanted thermal energy for these purposes. Do not
claim an exac ciency from observations that contain no energy measurements.
Taronga combin§@university and wildlife expertise in platypus conservation research.
Genetic and reproductive evidence can join information about threats and habitats. Explain
why earlier findings help teams decide which new questions to investigate. A circuit
observer describes the outputs. A modeller explains the energy changes. A reviewer asks
whether the measurements support an efficiency claim. This fictional team applies the
collaboration idea. Its results are not Taronga findings.

Based on: Taronga Conservation Society Australia — Platypus (taronga.org.au)



Lesson 7: Transformations — Evidence and access

Evidence/conference — 10 minutes

WO7 energy chains, comparison of outputs, explanation of collaboration and model limits.
Use the matching learning record and accessible explanation. Gather individual reasoning,
not participation alone.

Reflection and cleanup — 5 minutes

Explain why saying current gets used up can mislead someone. Which observation
supports an output claim, and which part comes from a model? Save the comparison and
collaboration response for assessment. Disconnect, return dry equipment and clear the
working space safely.

Support and challenge
Chunk the task; offer labelled symbols, partner-supported choices, ication
board/device, adult scribing or practical direction. Challenge
uncertainty/model limit or a new safe case. Maintain the s

Source note
Original summary based on Taronga Conservati ocC
(taronga.org.au). This real case and fictional cir@it ms



Lesson 8: Diagnose a circuit — Teaching

Learning
Troubleshoot systematically and use evidence to discuss a community choice.

Prepare
Teacher-prepared safe open-switch, loose-contact or missing-connection cases; no
deliberately dangerous faults; WO8.

Retrieve — 5 minutes
Diagnose a safe circuit fault using evidence and one change at a time. Use science to
explain a practical community choice. Retrieve: why can no glow have more than one
possible cause?

Model — 10 minutes

The bulb is off. The switch appears closed. One lead is loose. T
break in the conducting path. Predict the outcome of fixj . Thisisan
ponent ratings.
only after approval, observe

Ask the adult to check one suspected connectiongRe
briefly, then disconnect and record.

Practical/application — 30 minutes
Changing several parts at once can caWbe uncYtear. Record the suspected cause,
hing prediction supports a cause. It
It. Use W08 and the teacher-prepared safe case.
er the fix is consistent. If the outcome stays
dult review. The school needs a reading light for
a supervised display. i ut has an awkward switch. Option B is easier to
control. What e ' g, safe control and energy use should the school
collect? Recg ice for a named purpose using relevant evidence. Consider
adult appro Ity and®ease of control. Brightness alone cannot establish energy

efficiency. Exp what remains unknown.

does not rule out every other
Repeat the checked obse i



Lesson 8: Diagnose a circuit — Evidence and access

Evidence/conference — 10 minutes

WO08 fault record, prediction, one checked change, repeat observation, uncertainty and
community-decision response. Use the matching learning record and accessible
explanation. Gather individual reasoning, not participation alone.

Reflection and cleanup — 5 minutes

Which observation best supports your fault diagnosis? What cannot be concluded from
that observation alone? Prepare your circuit, diagram, test and troubleshooting evidence
for assessment. Disconnect, return dry equipment and clear the working space safely.

Support and challenge
Chunk the task; offer labelled symbols, partner-supported choices,
board/device, adult scribing or practical direction. Challenge with a
uncertainty/model limit or a new safe case. Maintain the s

Source note
Original unit models/cases. Keep actual observatims St frongglllustrative examples.



Lesson 9: Circuit assessment — Teaching

Learning
Communicate a circuit explanation using your collected evidence and its limitations.

Prepare
Saved WO1-WO08 records, documented/working adult-checked circuit, assessment pages
Al-A2 and rubric R1.

Retrieve — 5 minutes
Explain your circuit to a Year 6 classmate using collected evidence. Show your method and
a meaningful limitation. You may speak, draw, write, demonstrate or use@ipported picture
choices.

Model — 10 minutes
Choose a circuit diagram, energy explanation and repeat

illustrative data or official source summary. Claim:the conducting path let the
bulb glow. Evidence: refer to an actual recordegi o rv
Reason: energy transfers to the bulb through t
and thermal energy.

Practical/application — 30 minu

may reflect a weak ¢
improvement cQ

evidence before cl8iming that the buzzer is faulty.



Lesson 9: Circuit assessment — Evidence and access

Evidence/conference — 10 minutes

Complete-path/material/energy explanation, controlled investigation, troubleshooting,
collaboration and reasoned transfer response. Use the matching learning record and
accessible explanation. Gather individual reasoning, not participation alone.

Reflection and cleanup — 5 minutes

Which piece of evidence best supports your explanation? What would you revise after a
further safe check? Assessment uses the taught ideas and evidence, with the same
expectations for every response mode. Disconnect, return dry equipment and clear the
working space safely.

Support and challenge
Chunk the task; offer labelled symbols, partner-supported choices, ication
board/device, adult scribing or practical direction. Challenge
uncertainty/model limit or a new safe case. Maintain the s

Source note

Original summary based on Taronga Conservati ocC
(taronga.org.au). This real case and fictional cir@it ms



Lesson 10: Design responsibly — Teaching

Learning
Recommend a safe purpose-based improvement using evidence and scientific
collaboration.

Prepare
Saved circuit evidence, W10, fictional supervised display-light scenario; no new device
construction required.

Retrieve — 5 minutes
Recommend an improvement for a supervised school display light. Justify the idea using
circuit and energy evidence. Use the same taught safety limits. This lessof needs no new
construction.

Model — 10 minutes
A fictional display needs clear reading light and a switch

appropriate measure
partners contributineg

might otherwise@iss. Use W10 to address a school audience. Give the purpose, proposal,
evidence, evaluati®n criterion and one unknown. Use written, spoken, drawn or supported
responses to show the same reasoning.

Based on: Taronga Conservation Society Australia — Platypus (taronga.org.au)



Lesson 10: Design responsibly — Evidence and access

Evidence/conference — 10 minutes

W10 recommendation for school audience, scientific reason, evaluation criterion,
unknowns and collaboration contribution. Use the matching learning record and
accessible explanation. Gather individual reasoning, not participation alone.

Reflection and cleanup — 5 minutes

What science supports your recommendation? What evidence could change your mind?
In the eight-session route, this concise transfer response completes assessment in session
8. Disconnect, return dry equipment and clear the working space safely.

Support and challenge
Chunk the task; offer labelled symbols, partner-supported choices, com

ication

Source note
Original summary based on Taronga Conservation S
(taronga.org.au). This real case and fictional circu



< Circuit Makers: Key Ideas ’-

Circuit: Conductor:
A complete conducting path A material that lets electric
through a load between charge move through it readily.

supply terminals.

Insulator:

A material that strongly resists
charge movement in our test
conditions.

Open Closed
(path broken) (path complete)
Current: Energy:
The flow of electric charge. Transferred by the circuit and

transformed in components.

DG Bg B g

—

Moving charge

Current is not used up by a bulb.

A battery supplies energy.




How We Explain Our Evidence

1 Question

Why might a bulb not light
in an open circuit?

2 Evidence

The bulb is off.
The switch has a gap.

3 Explanation

The gap breaks the conducting path.
Disconnect and ask the adult to check the approved setup.

lllustrative model

A complete-looking path does not prove
every component works.




Circuit Case Cards 1

i e e i e et — [ o= e i " gl o T T i e N e e o i " g iinge 1

C2 ‘ An open switch

lllustrative case: an open switch
creates a gap. Why can the bulb
be off?

C1 | A complete loop

A correctly rated bulb lies in the
conducting path between supply
terminals. Trace the whole path.

A bare metal paperclip and a dry
plastic strip are approved samples.
Predict, then test with the rated
load in place.

L e e e o e e e i . i ~ e e L e e e e e e N e e e e e N S — ol



Circuit Case Cards 2
C5 | Honest observations = C6 | Energy outputs

A trial is unclear. Preserve that A bulb gives light, a buzzer gives |
record and ask for a checked sound, and a motor gives |
repeat. Why is guessing . movement. Each also transfers
unhelpful? some energy as heat.

C7 | Differen C8 | A responsible choice

Fictional te erve Fictional school: a display light
records O a mOWeller needs safe control and comfortable
checks the , and a reviewer switch access. What evidence would |
checks the cla. What can they support an improvement? |

learn together?

Our School
Shines Brighter
Together



Evidence Trail: How to Play

2-4 students. Cooperate and explain. No race or speed limit.

croseacatrge (@3 Somrenions (@) oo

card. Point to a stop SoiCor dsepa AW, one r?speét;u! :

on the trail. communication g::e:tlor:l. ec
board/device. e teacher

response guide.

Keep or improve
the explanation,

then move to the
next stop.

Use large counters
or point.

L)

Worked .un :

Card 2 asks 3 The switch gap My partner asks: We disconnect
an open switcf breaks the path, what would you and ask the adult
| choose Explain. so the bulb may check safely? to inspect the

approved setup.

il

[ Ccard2

hen
‘ What happens w
the switch IS open?

° Discuss diagrams only. An adult manages any real equipment.




Evidence Trail

Follow the trail to think like a scientist!

Ask

What could be
happening?

Look closer”

A load transforms
transferred energy.

Compare

What is the same?
What is different?

Explain

What is your evidence?
How do you know?

A switch can
open or close
a circuit.

Reflect

What have you learned?
What next?

O

Disconnect
before makfng
any changes,

Use only adult-checked,
school-approved
low-voltage
equipment.

Choose a card at each stop.
Explain, ask a respectful question, then check the teacher guide.



Evidence Trail: Challenge Cards

C1: Trace the whole / C2: Why might the \
conducting path bulb be off when
through the bulb. the switch is open?

C3: Predict what / PE
may change after ==
the adult fixes one
loose contact.

o Reflect

C5: Why should

Explain

C6: What is the
difference between
current and

transferred energy? OO

O ot

C7: Explain one \l/ C8: Recommend one
benefit of different 0 0 ‘ safe improvement

scientific expertise. . . and evidence still
. . ' needed.




Energy in a Device

Name: Date:

Notice: Identify the source and useful output of an
approved battery-powered device.

Record: Draw and label a model of its energy changes.

7

/

J

Explain: urrer®different from energy?

Reflect: What did you observe? What does your model leave out?

Observe only adult-checked low-voltage equipment. Label supplied examples illustrative.




Energy in a Device
Name: ANSWERS Date:

Notice: |dentify the source and useful output of an
approved battery-powered device.

Record: Draw and label a model of its energy changes.

-

Example: battery-powered torch.
Source: battery.
Useful output: light.

Example model.

( Battery

Stored chemical enerdfy tery -> electrical energy transferred ->

|

Explain: urrer®different from energy?
Current is flOing electric charge.

Energy transfers to the bulb and changes form.

Charge is not used up.

Reflect: What did you observe? What does your model leave out?
Example only: | observed light.

The model omits details inside the battery.

Accept other accurate devices and honest observations.

Observe only adult-checked low-voltage equipment. Label supplied examples illustrative.




Name: Date:

Complete Paths

Notice: A bulb is off and the approved switch is open. /
This is an illustrative model case.
8T 8

Record: Draw the circuit, including supply, bulb and switch. Mark the break.

Explain: the Wb be off?

Reflect: what safe check comes before a change? What else could cause no glow?




Name: ANSWERS Date:

Complete Paths

Notice: A bulb is off and the approved switch is open.
This is an illustrative model case. / a.

Record: Draw the circuit, including supply, bulb and switch. Mark the break.

Explain: the Wb be off?
THE OPEN CH BREAKS THE CONDUCTING PATH, SO THE BULB MAY

BE OFF.

Reflect: What safe check comes before a change? What else could cause no glow?
DISCONNECT AND ASK THE ADULT TO INSPECT. A LOOSE CONTACT,

FAULTY COMPONENT OR UNSUITABLE APPROVED SUPPLY COULD ALSO

PREVENT GLOW. EXAMPLE MODEL, NOT A CLASSROOM OBSERVATION.




Represent a Circuit

Name: Date:

Notice: Use the checked bulb circuit or D2 model. A key explains what each symbol represents.

i —ll— ® o——o- -o/o—

cell lamp closed switch open switch

Record: Draw a circuit with cell, lamp and closed switch. Label each component.

Explain: What does a diagram show? What does it leave out?

Keep the load in the path. Never connect supply terminals directly.




Represent a Circuit
Name: _ ANSWERS Date:

Notice: Use the checked bulb circuit or D2 model. A key explains what each symbol represents.

e —||— ® o—o- 7 =

cell lamp closed switch open switch

Record: Draw a circuit with cell, lamp and closed switch. Label each component.

g switch

lamp

Explain: What does a diagram show? What does it leave out?

A diagram shows components and their connections.

It omits exact distances, component ratings and hidden faults such as a broken lead.

Example model. Accept any accurate equivalent circuit.

Keep the load in the path. Never connect supply terminals directly.




Name: Date:

Notice:

Question: What happens to bulb output when
the approved switch opens?

Predict and explain:

Record:

Trial 1

Switch position

Trial 3

Closed

Open

Keept :

Explain: Compare observations with your prediction.

Record glow, no glow or unclear. Disconnect before changes. Adult checks each condition.




ANSWERS

Name: Date:

Notice:
Question: What happens to bulb output when
the approved switch opens?

Predict and explain:
| predict no glow when open because the path

Record:
Switch position Trial 1 Trial 3
Closed GLOW GLOW
Open NO GLOW NO GLOW

lllustrative only; your results may differ.

Explain: Compare observations with your prediction.
The example supports complete-path reasoning. Preserve

unexpected or unclear observations and ask for a checked repeat.

Record glow, no glow or unclear. Disconnect before changes. Adult checks each condition.




Name: Date:

Plan a Conductor Test

Notice: Which approved dry samples let -(w)-
the bulb glow in our tester? -

Predict: Which materials will let the bulb glow? Give reasons for your predictions.

Record:
Changed condition: ObWrvati

Kept-same conditions:

Method:

S S

Safety: Why must a rated bulb stay in every path?

Adult checks setup. Never bridge supply terminals. Disconnect before each change.




Name: ANSWERS Date:

Plan a Conductor Test

_

4

Notice: Which approved dry samples let
the bulb glow in our tester?

[ -

5 dSau

Predict: Which materials will let the bulb glow? Give reasons for your predictions.
BARE METAL MAY ALLOW GLOW; DRY PLASTIC MAY NOTNPREDICTIONS
NEED CHECKING.

Record:
Changed condition: _ SAMPLE MATERIA Y vatica® GLOW, NO GLOW OR UNCLEAR

Kept-same conditions:

SUPPLY, BULB, LEADS, CO TP S, ROOM LIGHT AND BRIEF
OBSERVATION TIME.

Method:

1. DISCO AND RSERT AN APPROVED DRY SAMPLE.

2. ADULT CHRRKS CONTACTS AND RATED LOAD.
3. RECONNECT BRIEFLY, OBSERVE, DISCONNECT AND RECORD.
4. COMPLETE THREE TRIALS PER SAMPLE IN TOTAL.

Safety: Why must a rated bulb stay in every path?

THE RATED LOAD PREVENTS A DIRECT CONNECTION BETWEEN SUPPLY
TERMINALS. EXAMPLE PLAN; ADULT APPROVAL STILL REQUIRED.

Adult checks setup. Never bridge supply terminals. Disconnect before each change.




Name: Date:

Collect Test Evidence

Notice: Use the approved W05 plan. Observation time: seconds.
Keep the same conditions.
1. Record
Sample Trial 1 Trial 2 Trial 3

Bare metal paperclip

2. Pattern

Count glowing trials for each sample.

Dry plastic strip
Wooden craft stick
Rubber eraser @

3. Explain

What co @

’

evidence support?

4. Reflect

What limitation or uncertainty matters?

Record glow, no glow or unclear. These are categories, not current measurements.




Name: ANSWERS Date:

Collect Test Evidence

Notice: Use the approved W05 plan. Observation time: __ 5 seconds.
Keep the same conditions.

1. Record
Sample Trial 1 Trial 2 Trial 3
Bare metal paperclip GLOW GLOW GLOW
Dry plastic strip NO GLOW NO GLOW NO GLOW
Wooden craft stick NO GLOW NO GLOW 0 GLOW
Rubber eraser NO GLOW NO GLOW
2. Pattern

Count glowing trials for each sample.

GLOWING TRIALS: PAPERCLIP 3; EAC ER SRMMPLE 89 ILLUSTRATIVE DATA, NOT ACTUAL TRIALS.

3. Explai
What co

INTHIS E

(4

evidence support?

@

, THE BARE PAPERCLIP ALLOWED A CONDUCTING PATH IN THIS TESTER.

4. Reflect

What limitation or uncertainty matters?
CONTACT QUALITY, COATING AND TESTER SENSITIVITY LIMIT THE CLAIM.

Record glow, no glow or unclear. These are categories, not current measurements.




Name: Date:

Energy Transformations

Notice: Compare adult-approved bulb, buzzer and motor modules
separately, or use labelled examples.

Record: Draw and label an energy chain for each component.

Bulb

Buzzer

Motor

)

Explain: Why is cur in a component?

Reflect: Why does brightness alone not prove efficiency?

Do not touch components to test for heat. Disconnect before every change.




Name: ANSWERS Date:

Energy Transformations

Notice: Compare adult-approved bulb, buzzer and motor modules
separately, or use labelled examples.

Record: Draw and label an energy chain for each component.

Bulb chemical -> electrical -> light + thgrmal

Example energy models

Buzzer chemical -> electrical € sgsn hermal

Reflect: Why does brightness alone not prove efficiency?

Brightness does not measure input energy or total outputs.

A fair efficiency comparison needs appropriate measurements.

Do not touch components to test for heat. Disconnect before every change.




Name: Date:

Circuit Troubleshooting

Notice: Fictional case: the bulb is off, the switch
looks closed, and one lead is loose.

1. Predict a cause:

2. Record: @
Suspected cause One adult—ch& re After Repeat

3. Explai ich evidence supports your diagnosis?

4. Reflect: What remains uncertain? What safe check comes next?

Disconnect before inspection or changes. Never create a dangerous fault to test.




Name: ANSWERS Date:

Circuit Troubleshooting

Notice: Fictional case: the bulb is off, the switch
looks closed, and one lead is loose.

1. Predict a cause:
The loose lead may break the conducting path.

2. Record:

Suspected cause One adult-checked chan After Repeat

Glow | Glow again

Loose contact Adult reconnects
that lead

idence supports your diagnosis?

Glow after oMy checked change supports the loose-contact explanation.

4, Reflect: What remains uncertain? What safe check comes next?
Other faults may exist. Preserve the observations and ask the adult to inspect

if the outcome stays unclear.

Disconnect before inspection or changes. Never create a dangerous fault to test.




Name: Date:

Notice: Audience: a Year 6 classmate. Use your saved
circuit, material-test and fault records.

My Circuit Explanation %

My claim and labelled model:

Specific evidence:

Reasoni @ patfgmaterials and energy:

One limitation and safe improvement:

Write, draw, speak, demonstrate or use supported choices. Label actual, model or illustrative evidence.




Name: ANSWERS Date:

My Circuit Explanation %

Notice: Audience: a Year 6 classmate. Use your saved
circuit, material-test and fault records.

My claim and labelled model:

Example claim: a complete conducting path lets
energy reach the bulb. An open switch crpates
a break.

Specific evidence:
Refer to specific saved trj

closed glow, open no

to light and®hermal energy at the bulb; charge is not used up.

One limitation and safe improvement:
A weak contact could affect no-glow evidence. Ask the adult

to check contacts and repeat. Accept any accurate explanation

tied to honest evidence.

Write, draw, speak, demonstrate or use supported choices. Label actual, model or illustrative evidence.




Name: Date:

Design Responsibly

Notice: Fictional school display: reading light needs safe control
and comfortable switch access. No new construction required.

Our purpose and recommendation:

Scientific reason and supporting evid@s

Evaluation crite

Different expertise and evidence still needed:

Recommend only adult-approved changes. Brightness alone cannot prove
energy efficiency.




Name: ANSWERS Date:

Design Responsibly -

Notice: Fictional school display: reading light needs safe control
and comfortable switch access. No new construction required.

Our purpose and recommendation:
Example: move the approved switch to a comfortable position for the

supervised user.

Scientific reason and supporting evid
The switch controls the conducting pgtiQU peajgd checked

open/closed observations and user-

Evaluation crite

The light s reQably and the user can operate it comfortably

in a super heck.

Different expertise and evidence still needed:
Observer checks outputs, modeller checks explanation, user reviewer

checks access, adult checks safety. Proper measurements are needed

for efficiency claims. Other evidence-based safe ideas are valid.

Recommend only adult-approved changes. Brightness alone cannot prove
energy efficiency.




Assessment and quiz guidance

Assessment task

A working or accurately documented circuit, energy explanation, controlled
conductor/insulator investigation and repeatable troubleshooting record. Al organises the
evidence; A2 supports a concise conference and new-case application; R1 gives four criteria.
Complete assessment in full lesson 9/10 or compact session 8.

Evidence criteria

Check accurate path/material/energy understanding, controlled safe repeated method,
evidence-linked explanation, meaningful uncertainty and responsible application. Include
different scientific expertise and a named audience. Judge demonstrated science, not
drawing neatness, writing length or confidence. Supports do not lower aghievement.

New-case anchor

Silent approved buzzer with closed switch: disconnect, insp
check one suspected connection before retesting. A co ; witch alone cannot

prove all parts work. Energy transforms to sound an e device operates.

Recommendation anchor
Comfortable switch access for a supery
proposal. Require repeated control
a specific criterion. Brightness

| dis light is one valid purpose-based
access checks, adult safety approval and
ciency without suitable input/output

mMmeasurements.

Quiz

The separate quiz co qguest®ns, each followed by an answer/explanation slide,
plus instructiog ion. USE supported responses and discuss acceptable
equivalent iz supplements practical/portfolio evidence; it is not the sole



Circuit Makers: Assessment Plan

Name: Date:

Audience: a Year 6 classmate. Use your saved evidence. No new device construction required.

1 My circuit: Supply, load and switch. Draw or attach a labelled model.

2 My investigation: Question, changed condition, -S conditidns, observation rule
and repeated evidence.

3 My troubleshooting: Suspected cause, one safe change, before/after and repeat evidence.

Label actual observation, model, illustrative data or official source summary. Explain by writing,
drawing, speaking, demonstrating or supported choices. Adult checks all real equipment.



Circuit Makers: Evidence Conference

Name: Date:

Path, materials and energy: Explain your circuit using specific saved evidence.

Method and uncertainty: Explain fairness, safe repeats, a limitation and oge improvement.

Different scientific expertise: Explain how thefeal
Apply the idea to a clearly fictional cigghi

ga partnership combines knowledge.

stays silent with a closed switch. Explain the first safe check and

Responsible decision: Recommend one safe display-light improvement for a school audience.
State an evaluation criterion and evidence still needed.

The teacher may record spoken, drawn, demonstrated or supported responses. Same learning expectations.



Circuit Makers: Assessment Rubric

Criterion Developing Sound Extending

Understanding Important gap in path, Correctly explains path, Transfers all three ideas
material or energy tested materials and to a new case with a
reasoning. energy changes. model limit.

Evidence and Method or claim lacksa | USes @ controlled safe Evaluates a specific

process usable evidence link. method, repeated records | nfound and justifies a

and systematic fault
evidence.

safe improvement.

Explanation and

Explanation or

Explains for a classmate
and justifies a saf

s alternatives,

application recommendation lacks and needed

a scientific reason.
Reflectionand | Uncertainty or expertise Explains how further
responsibility contribution is missin evidence and combined

expertise could change
a decision.

Communication supports do not

emeNgalud

Teacher notes;

monstrated science, not handwriting, confidence or amount of writing.




Circuit Mak N ro
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Our learning

Explain the source and useful output of a low-v

h

Notice an output. Describe how energy re

ch |

First thought: what changes when ts?

Sukindi
s



Current and energy

Current is the flow of electric charge in a circuyit.

A battery supplies energy. The circuit tronWer t mponents.

Energy changes form in o compo used up by a bulb.

Sukindi
s



A torch model

Chemical energy stored in the battery becomes

electrical energy transferred through the circui

The bulb transforms energy into light and

thermal energuy.

This model explains the energ

not show every process the




Safe classroom equipment

Use adult-checked, school-approved low-volta '
Disconnect the supply before every chan N r rated load

In the path.

ond intact connections.

An adult checks component @hgs, dry

lIs, dismantled devices, shorts

{t lum

No mains sockets, coin

or unprotected L

Sukindi
s



opens?

b
A testable question ®
Question: how does the bulb output change h@ed witch
&h.

e supply, bulb and leads.

Predict an outcome and give o re obo

The switch position is the chgge. Keep t

Sukindi
St



Observation task

Inspect the checked device with the supply discowggec

Ask the adult to approve the connected s en the output

o
briefly.

W Of use belled example if

Disconnect. Record what yo

equipment is unavailo

Sukindi
s



Your energy explanation

Use WO1 to identify the source, transfer and qut

Explain the same idea by writing, drawing@spegKin INg

selected pictures.

and a limit of your model.

Challenge: identify a less us energy o

Sukindi
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Evidence check

A bulb glowed in a checked circuit. What was o
What energy change explains the light?
bon is what the trial

A prediction is a reasoned expect serv

Sukindi
s



Reflection

Complete: energy is transferred to the bulb, whelRQit m

es ...
hl portfolio.

How is current different from energy?

Save your first question an& fo

Sukindi
s
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terminal.

N\

Explain why an open path stops a

lig

ene

Our learning
Trace one complete path through the bulb and @he supply
g
to?

Retrieve: what does a bulb teg#sfor

Sukindi
s



An open and closed path

A closed circuit has a continuous conducting

path through a load between supply terminals.

An open switch or loose connection creates o
break.

d

lone |

A bulb also needs suitable co hent

supply, so a complete-| t

po
pProof.

’ ow-voltage
" Gsurrly 88

lllustrative model




K

Disconnect the supply before every chan rated load

X
Safe setup ®
Use adult-checked, school-approved owvota@ onfy.
ok g§

In the path.

Keep the bulb in the path. N join sup minals directly.

The adult approves thegetu re thgsupply connects.

Sukindi
St



One circuit, two conditions

With the supply disconnected, build the approv u It.
The adult checks it. Observe closed-switc N '
Open the switch. Reconnect only ppraval, oeerve, then

disconnect again.

Sukindi
s



The evidence record

In W02, draw or trace the path and identify the ISggo

Record your actual outcome. If using a suoli To) bel it o

model.

clai

Explain how the evidence s rts ut a complete path.

Sukindi
s



Scientists combine expertise

Taronga describes work with UNSW and San

The partnership connects research on thréats

reproductive management.

Ask: what might a team missgit conside ly one kind of evidence?

ased on: Taronga Co n Society Australia, Platypus (tarongo.org.au)

Sukindi
s



A fictional circuit team

An observer checks the bulb output. A modeller

A reviewer compares the connection evidegce

findings.

Explain how their different eyfence coul ove o diagnosis. This

team is fictional.

Sukindi
s



A guided explanation

lllustrative case: a bulb is off and the approved

The break can explain the observation. Chick

drawing a conclusion.

If the bulb remains off after es onother fault may exist.

INg

Sukindi
s



Reflection

Point to or explain the whole path between termwgals #g#fough the bulb.

Sukindi
St
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Our learning

Draw a diagram that represents the actual conr&tio
Use a key consistently so another person \

Retrieve: where does an open swi

eok Wcirc



Symbols represent components

A cell uses one long and one short parallel line. A batt e than Gne cell.

A lomp symbol is a circle with a cross. An open @i gap.

Lines represent conducting connectionslabels cRrify tR@opproved components.

o—o0~ -o/o—

closed switch open switch

NNNNNNNN



other terminal.

b
Connections matter ®
Trace from one supply terminal through the | 0@@ ihe

A diagram shows electrical conne S rot@er thO@ exact classroom

distances.

Never draw or build o ct ctio

etween supply terminals that

bypasses the loa

Sukindi
s



From equipment to a model

Keep the supply disconnected while you identify

C pone

Use W03 to draw the circuit with the switcBcl

Check each drawn connection a tual S$tup or D2 model.

Sukindi
St



An open-switch variation

@ b
Copy your diagram and change only the swi ch@o he
| MOS.

gap.

Explain why the load output stops4gthe id

Leave every other compone nd conne

In the same position.

Sukindi
s



\“\

Partner check

Your partner traces the path without looking. o ment.

t e
Does the diagram identify the supply, loaONCBWItE?

Explain and correct one unclear . The adult checks

ctiorfoget

aony physical change.

Sukindi
s



eadl le

X
A model has limits ®
The symbols omit wire length, component ratin d_ g#ails inside the
supply.
S INg.

onfirm that the circuit

A neat diagram cannot prove that

Challenge: name evidence oul

nee

operates.

Sukindi
s



\\
Reflection
S

Explain one symbol and the connection it repres

You may point, describe, draw or use o cOgnMB@ico ra/device.

Save the diagram as evidence all ide itsWctuaNplservation or model

label.
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Our learning

Explain how a switch controls a conducting pat
Predict and compare the outcomes of op itions.

Retrieve: how does a circuit diagr

Sukindi
St



A switch changes a connection

Closing the switch joins its contacts. Opening it

creates a gap. ,‘

In our checked single-loop circuit, this controls

{

the bulb output.

lllustrative model

es n rovide

The switch controls the path. |

the energy.



Our question and prediction

Question: what happens to the bullb when the s

Prediction: the bulb stops glowing becauswth

broken.

State this before testing, the mpare it your observations.

Sukindi
St



A fair comparison

Change: switch position only.

Keep: the same supply, bulb, leads and ro INSREo@Mtions.

Observe: bulb glows, does not glow@ag outclime uiplear. Do not guess.

Sukindi
s



Disconnect the supply before every chandi K rated load

N\
Safe repeated method ® -
Use adult-checked, school-approved owvota@ onfy.
ok g§

In the path.

The adult approves each co on befo nnecting.

Observe briefly. Disconge xt condition and stop if

anything is war

Sukindi
St



Your trial record

Record three brief trials for each position in

&

Use yes, no or unclear for the bulb output!
' Xam trative, never your

Write actual observations. A supgl
measured result. @

NNNNNNNN




The explanation

Compare your results with the prediction.

Use the switch gap and conducting path em\ ern.
If outcomes disagree, check conne@@@n corflisten@with the adult

rather than changing the reggrd.

Sukindi
St



\\
L N
S

Care and access

Use dry classroom samples and keep all equipm from Water.

t
Reuse prepared equipment. Do not remov [o obitats or

damage Country/Rlace.

Choose a safe observer, rec ole. Every student shows

r or expl

the same reasoning.

Sukindi
St



Reflection

What changed? What stayed the same?

Which observation supports your switch tio

What question could you test next saom&eafety limits?

Sukindi
s
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path.

Our learning
Plan a safe test of whether each dry sample ov@du INg
Qs

Keep the setup constant so the co riso ning.

Retrieve: what must remain j e cigcuit iId a short?

Sukindi
St



Conductors and insulators

A conductor allows charge to move through it

readily.

An insulator strongly resists charge movement

under our test conditions.

Our tester gives evidence for t parigdlor

samples and conditions



Every possible path still includes the load.

X
The approved tester ®
The adult prepares a sample gap in a correctly @cu :

Never place a sample directly acr ppl@ermiNls. Disconnect

before inserting or removin

Sukindi
s



X
Question and prediction ®
Question: which dry samples allow the bulb to g i r tester
Predict for each sample and explain usinggts \@iter
A coated metal sample may diffe boar@metomWiesting checks the
prediction. @

Sukindi
s



The fair-test plan

Change: sample material. Observe: bulb glows, S low or tinclear.

Keep: supply, bulb, leads, contact position@on time.

Use three brief trials for each sa separately.

Sukindi
s



Repeatable steps

1. Disconnect. Insert an approved sample at the .

2. Adult checks contacts and load. Reconrict S@iefl serve.
3. Disconnect, record the om&ep tth me method.

Sukindi
s




A useful observation rule

Agree on how to judge the glow in the same roo

O 10NS.

Use the same brief observation time, for eX@m

fiv ds with a

timer.

We record categories, not nt inamp Our equipment does not

measure current.

Sukindi
s



Your investigation plan

Complete W05 before any testing. Ask the adult SachegX it.
A partner should be able to repeat the me N eps.
Challenge: explain how coating o oct Gea cO@td confuse the

comparison.

Sukindi
St



Sukindi
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Reflection

Why must the bulb stay in every tester path?
Which kept-same condition protects the f@rn

Reuse dry prepared samples. Leay turafmoaobit

undisturbed.

of

nclusion?

and living things



N

tor test
N7 o
/l | }A
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Use the approved plan to collect repeated obse

Compare samples using the recorded evi

Our learning ®

Retrieve: what will you change a ot wilstay same?

Sukindi
| S



Before each trial

Use adult-checked, school-approved low-volta '
Disconnect the supply before every chan N r rated load

In the path.

les and safe contacts.

Check your agreed observatig#rrule, dry

An adult approves the reconnection.

up

Sukindi
s



A clear trial record

WO06 has separate columns for trials 1, 2 and 3.

Record glow, no glow or unclear immediotly .

r

Record what happened, even if it cigagreesWith y8ir prediction.

Sukindi
St



Guided first sample

Disconnect and insert the approved saomple. The Qg uligfiecks the circuit.
Reconnect briefly, observe for the agreed @negwen '@ ect.
angl

Record the outcome. Repeat twice fgghout the comparison

QQ

conditions.

Sukindi
s



Your comparisons

Repeat for the other approved dry samples.
If a trial is unclear, preserve that record o M ed repeat.
Use the same light conditions an Ing rugk for

h sample.

Sukindi
s



From table to pattern

Count how many trials showed a glow for each 0

Summarise the count from zero to three, un lals visible.

o]

You can draw a simple column gt Lab@samp® names and number

of glowing trials.

Sukindi
St



Evidence-based conclusion

Use the results to say which tested samples allo nducting path.

Limit the claim to our tester and sample c@di

No glow alone does not prove o t inst@otor. §wor contact or low

sensitivity can affect it.

Sukindi
s



Illustrative alternatives

If equipment is unavailable, analyse the supplieOR@lUS
m

Label the work illustrative/model dota. DoWot &l ried out
those trials.

dult-supported role

an ACCess

Practical participation can

when safe equipment iSgyai

Sukindi
s



Reflection

How did repeated trials help you judge a patter

What source of uncertainty matters most W yoR te

Which change would make&co pari

Sukindi
s

more useful?
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Our learning

Compare how three suitable components trans 0

y.
Explain the useful output and a less usefu N ose.
Retrieve: what is the difference be curient argptransferred energy?

Sukindi
St



Energy through a circuit

A battery transforms stored chemical energy
into electrical energy transferred to a

component.

A bulb produces light and thermal



path.

N
Current continues around a loop ®
In o steady single-loop circuit, charge flows t F@om lete
t usl &rge,

A component transfers energy wit

sure,curr describe every internal

Our simple model does not

Process.

Sukindi
St



Safe output comparisons

Use adult-checked, school-approved low-volta '
Disconnect the supply before every chan N r rated load

In the path.

ents aon tection. Use one load ot o

An adult selects suitable co
time.

Keep fingers clear. op and disconnect if o component

becomes w
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loads.

N\
Observation and explanation @ =
Observe each approved output briefly and di c@ch nging

Record what you can actually see
heat.

ear. void tgiching to test for

Explain energy changesglsin touglat model. Label supplied

examples illustrot
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Purpose changes the useful output

Light is useful for a torch. Movement is useful for<@fo

rm y for these

Some transferred energy becomes unwangd

purposes.

Do not claim an exact efficie from obs lons that contain no

energy measurements
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Dif ferent scientific expertise

Taronga combines university and wildlife expert

conservation research.

Genetic and reproductive evidence

ond habitats.

joinWnfor

Explain why earlier findiags eam

Investigate.

ased on: Taronga Co

Sukindi
s

n Society Australia, Platypus (tarongo.org.au)

N

Ypus

lon about threats

ecide which new questions to




changes.

&
A fictional review team ®
A circuit observer describes the outputs. A m dee@he nergy

A reviewer asks whether the meas entsSRupp O on efficiency claim.

This fictional team applies thgf€ollaborati ea. Its results are not

Taronga findings.
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Your comparison

Use WO7 to show energy chains for the three cor@o

Explain one model limitation and one out gt ul med

purpose.

Challenge: identify evidence g#eded_ to co e energy use fairly.

Sukindi
s



Reflection

Explain why saying current gets used up can mISgo eone.

Which observation supports an output cl rt comes

from a model?
se for assessment.

Save the comparison and ¢ oration
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se d curcun‘

Sukmdl

NNNNNNNN ‘



Our learning

Diagnose a safe circuit fault using evidence and e ge at d’time.

\
e po

Use science to explain a practical commu

Retrieve: why can no glow have m hon Ible cause?



Evidence before a change

The bulb is off. The switch appears closed. One |

That loose contact is a possible break in tig ¢

Predict the outcome of fixing onl contWct. ThWpis an illustrative

case.
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Ask the adult to check one suspected conrgcti

N
The safe troubleshooting order ®
Disconnect. Visually inspect the path and ap ro@nt otings.

Reconnect only after approval, o bridly, thé@ disconnect and

QQ

record.
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One change gives clearer evidence

Changing several parts at once can make the coge ear.

Record the suspected cause, single changRonsgoef r

observation.

A matching prediction supp 0 cquse. S hot rule out every other

possible fault.
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Your fault investigation

Use W08 and the teacher-prepared safe case.

h

Repeat the checked observation to see w e NIsgonsistent.

If the outcome stays unclear, pre the e@iden nd ask for adult

review.
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A fictional community decision

The school needs a reading light for a supervise

h.

Option A is bright but has an awkward s

control.

What evidence about lighti afe contr

energy use should the

school collect?




Consider adult approval, visibility and ea

Brightness alone cannot establis y eficienC® Explain what
remains unknown.
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A justified recommendation ®
Recommend a choice for o named purpose u n@de ce.
of tr




Method evaluation

Could loose contacts, sample coating or changeWalig nditionS affect

results?

Naome one weakness in your meth nd aRealistgsafe improvement.

Keep actual evidence separ rom,fictio ecision information.
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Reflection

Which observation best supports your fault diog@esi

What cannot be concluded from that obs v\

Prepare your circuit, diogram, te thsh Ing evidence for
assessment. @
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hose Wcircuit
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Our learning

le evidencCe.

Explain your circuit to a Year 6 classmate using

You may speak, draw, write, dem ported picture

choices.



The evidence portfolio

Choose a circuit diagram, energy explanation orffgre ed material-

test record.
Include one systematic troublesho

Label each item actual obse lon, strative data or official

source summary.
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Fair and safe inquiry

@ S
Explain your changed condition, kept-some o@bs vation

rule.

Show repeated trials and preserve lear

Explain how the adult-apprggf€d setup k roted load in the path.
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A useful limitation

Name a limit connected to your evidence.

For example, no glow may reflect a weok Gant&RL or e er

sensitivity.
ovement

Explain how a specific safe | reduce that uncertainty.



Use Al to organise the existing portfolio. Use A2

explanation.

N
Your assessment task ®
@

The teacher collects observation a onfe@nce e@dence alongside

your records.

A longer written reportge co t pulalic speaking is not required.
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Transfer to a new case

A checked buzzer stays silent although its switc/gRo

osed.

What safe check comes first? How could

O ete

onge
energy outputs?

Explain why you need evidegg€ befqre c

g that the buzzer is faulty.
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expertise.

N\
Dif ferent expertise and decisions ® a
Explain how the real Taronga partnership conn@entsce tific

Then explain how a fictional circuitqggam co@ld imgove a diagnosis.

Recommend a safe device | ovement ote evidence still needed.

n Society Australia, Platypus (tarongo.org.au)

ased on: Taronga Co
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Reflection

Which piece of evidence best supports your exple@ot]

What would you revise after a further saf

Assessment uses the taught idea evid@mce, the same

expectations for every resp mogle.
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Our learning
Recommend an improvement for a supervised sC@oolgBplay light.
ernge.
nee 0 hew

Justify the idea using circuit ond energy e

Use the same taught safety limits, ™ga.less

construction.
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easy to

control.

X
The design purpose ®
A fictional display needs clear reading light o d@

Any electrical design must use ad pPProwed c onents and safe

connections.

Separate the user nee m ropoged scientific explanation.
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comfortably.

b
A bounded improvement ®
Proposal: position the approved switch wher t@er e it

Reason: the switch controls the corgglete p@&h threggh the light.

The adult evaluates the set efore any ical change.
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Evidence and criteria

Criterion: the checked switch reliably controls th

trials.
Criterion: a supervised user can o

Energy-efficiency claims wg

not infer them from brightne
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repeat

ly.

jote measurements. Do
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The real collaboration case

Taronga describes partners contributing knowle¥ae otypus

conservation research.

Different evidence helps teams ask stio nd review

ter

decisions.

Earlier findings guide st . This gxample is separate from our

fictional circuit d

ased on: Taronga Co
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explanations.

N\
A fictional circuit design team ® S
An observer checks light output. A modeller c e@en gy

It ch&@Ks safety and

Explain one contributi o her rgle might otherwise miss.

A user reviewer checks switch acc na

component ratings.
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Your recommendation

Use W10 to address a school audience.

Give the purpose, proposal, evidence, evol@oitiCRCritocgfind one

unknown.

Use written, spoken, drawn nses to show the same

ppQrte
reasoning.
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Evidence can change a decision

If a trial disagrees with your prediction, keep thegco

g o ne N .
ert clofing an untested

Review the method before choosin

Recommend further safe evidenc

Improvement will work.
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Reflection

What science supports your recommendation?

What evidence could change your mind?
tran

NNNNNNNN

<

In the eight-session route, this co r res@onse completes
assessment in session 8.
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Quiz instructions

Think first. Explain your answer using the taught@gie

Respond by speaking, drawing, writing, |p

communication board/device.

All practical decisions keep odult-che low-voltage safety limits.
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Question |

Why might a bulb not light in an open circuit?
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Answer |

The conducting path is incomplete. Disconnect

check connections and approved supply/@m
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Question 2

Does all the current get used up by the first bullb¥
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\\._
Answer 2
No. A component transfers energy without usin ge. In a'Steady
single-loop circuit, current flows through t\ letg®ath.
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Question 3

How does a closed switch affect our simple bullb@cul
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Answer 3 ® ﬂ_‘\
It joins the contacts and completes the conductiNgp hrough'the
bulb, assuming suitable working compon t\ I
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Question Y

Which condition should change in a conductor
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contact rule and viewing conditions cons

Answer Y ® ﬂ_‘\
Change only the approved dry sample. Keep h@ ledds,
t.
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) S a



Question S

Why should the bulb remain in every path of theggst
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Answer 5

The correctly rated load prevents a direct connei

fo

terminals. An adult checks every change
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record?

Question 6 $ H—a‘
A sample glows in two trials and the third is @ou you
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Answer 6

Record both glowing trials and the unclear trjal

record and ask for a checked repeat. Do rft €

prediction.
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Question 7

What does a bulb transform transferred energy Yato?
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Answer 7

Light and thermal energy. Light may be useful f

Observing brightness alone does not meaure
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Question 8

How can different scientific expertise improve.a plggtion?
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Answer 8

Different specialists connect evidence and revie rongao

n research.
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check comes first?

Question 9 $ ﬂ_‘_ﬂ
New case: o checked buzzer stays silent with c@W t safe
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Answer 9
Disconnect and inspect the conducting path wit
suspected connection at a time before an

switch alone does not prove the fu
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Can it claim they use equal energy?

Question I0 ® E‘.\
New case: a fictional school compares two eKbr' display lights.
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Answer 10

No. It needs suitable energy-use measurements Sdeg®Omparable

conditions, safe approval and user-acces q ess alone

cannot establish equal energy use g effici



Reflection

Which explanation needs stronger evidence?

Which safety rule protects a circuit investi

The quiz supports your learning. roc@cal armgp portfolio evidence

also matter.
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