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• Supporting colleagues to review and implement learning and teaching program, including numeracy strategies 
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• Chat message – creation of calculating GPE lesson 
 

 
 

2.5 – support colleagues to 
implement teaching strategies to 
improve numeracy achievement 

colleague

applicant

colleague

colleagues



Artefact 1B(1) 
• Email of registration to PD – QCAA webinar on Yrs 7-10 Data Literacy 

 
From: noreply-events@qcaa.qld.edu.au <noreply-events@qcaa.qld.edu.au>  
Sent: Tuesday, 12 October 2021 2:37 PM 
To:  <CTaran@msm.qld.edu.au> 
Subject: QCAA PD & events registration information 

Dear   

The following is your QCAA Event registration status information: 
You are registered to attend:  
 

Event 
Online Webinar - Identifying opportunities to build students’ data literacy in science 
Years 7–10 

RO Code Date Time Status Venue 

 14/10/2021 15:30 - 16:30 Confirmed ONLINE WEBINAR QCAA 
ONLINE WEBINAR 

Please arrive 15 mins before the start of the event. 

Your registration number is . Please use this number if you have any 
enquiries about your registration. 

Regards 
 
QCAA PD and events 
Ph (07) 38640471  
Email events@qcaa.qld.edu.au 
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• Notes taken during data literacy PD 
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• Overview of Teacher OneNote showing lessons 7 (Energy flow diagrams) and 12 (Calculating GPE) as part of the shared teaching resources 

 

applicant



Artefact 1B(1) 
• Lessons 7 and 12 produced by me and shared with colleagues in the teacher OneNote 

 

L7: Energy flow diagrams 
Sunday, 10 October 2021 
3:38 PM 
Lesson Objectives: 

• Use flow diagrams to illustrate transformations between different forms of energy 
• Distinguish between useful and wasted energy 
• Use a diagram to identify and calculate useful and wasted energy 

  
Evidence of Learning: 

• I can identify energy transformations in a system 
• I can represent energy transformations on a flow diagram 
• I can identify and calculate useful and wasted energy when considering energy transformations in different 

scenarios 
 

Home study - before next lesson… 

Ensure you have completed all the activities on this lesson page, and the review questions for the "Energy 
Transformations" practical task. 

  

Recall activity: Identifying forms of energy 
 

 

3.1 – high expectations through 
modelling and setting challenging 
learning goals 
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 Recall: Energy transformations 
  

Energy transformations occur when one form of energy changes into another form of energy.  
  
Examples of energy transformations include: 

• gravitational potential energy being transformed into kinetic energy as an object falls 
• chemical potential energy in a battery being transformed into electrical energy 

  
� Return to the worksheet above and describe some energy transformations in the table below the picture. 

  
Energy Flow Diagrams  
  
Energy transformations can be represented with energy flow diagrams that track changes in energy.  
  
An example of an energy flow diagram for the energy transformations in a torch is illustrated below: 
  

 
  

 
  
In this energy flow diagram, energy starts out as chemical potential energy (from the battery). The diagram indicates 
that the chemical potential energy is then transformed into electrical energy (electricity flows in the torch when it is 
switched on). The electrical (kinetic) energy is then transformed partly into light energy (and partly into heat energy - 
not shown). 
 From <https://sites.google.com/site/concordiay8science/energy/1-3-energy-changes/2-energy-transformations>  
  
  
In an energy flow diagram: 

• Arrows show the direction that energy is passed on or changed into other forms in a particular situation.   
• You do not have to draw pictures of the devices, boxes can be used to represent the devices. 

  
� Complete the energy flow diagrams for the following three examples: 

  
• Playing the piano: 

  

 
  
 
 
 
 
 
 
 

https://sites.google.com/site/concordiay8science/energy/1-3-energy-changes/2-energy-transformations
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• Running the clothes dryer: 

 
  

• A rock falling off a cliff and hitting the ground below: 
  

 
  
� Sketch your own energy flow diagrams for the following energy transformations:  

  
• matchstick that has just been struck  

  
 

• turning on a laptop computer  
  
 

• person running up a staircase  
  
  
Useful and wasted energy  
  
If you push a toy car, you are giving the toy kinetic energy. When you stop pushing, the car keeps moving along the 
ground; however, friction between the wheels and the ground produces heat energy and eventually the toy car will 
stop moving because of all of its kinetic energy being converted into heat energy.   
  
This heat energy is wasted energy. The energy has been transformed into a form that is not useful.   
  
� Complete the table below to show useful and wasted energies during energy transformations: 

  

Example  Initial Energy  Useful Energy Produced   Wasted Energy  

Using an electric toothbrush 
  

Electrical Energy  Kinetic Energy  Heat and sound energy  

Using a torch 
  

      

Running a race 
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Another form of energy diagram can be used to represent useful and wasted energy is a Sankey diagram.  
Sankey diagrams show the amount of energy that is inputted into a situation, and then the destination of different 
amounts of that energy as it is transferred and transformed. It also shows the conservation of energy. 
  

• The width of the arrows represents the proportions of different types of energy in the system. 
• Useful energy flows forwards 
• Wasted energy is depicted by arrows that go up or down away from the useful energy 
• Energy can be quantified in Joules on the diagram 

  
For example, in the diagrams below two light bulbs are compared, both bulbs are supplied with 100 J of energy from 
the battery; however: 

• For the bulb in the first diagram only 40 J of the 100 J of energy from the battery is transformed into useful 
light energy, 60 J of energy is wasted heat energy. 

• For the bulb in the second diagram, 90 J of energy is being transformed into useful energy, and only 10 J is 
lost as wasted heat energy. 

 
� Which bulb is more energy efficient? Explain why. 

 
 Physics - Energy - Sankey Diagrams 
  

 
   
Questions: 

1. A cell phone rings when it receives a call. Which of the following is the useful energy transformation for the 
phone? 

  
A.  Electrical energy to heat 
B.  Electrical energy to sound 

2.5 – strategy for 
numeracy 
achievement  

https://www.youtube.com/watch?v=NC8ItrcR2Ak
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2. An electric motor transforms electrical energy to 150 J of kinetic energy, 25 J of heat energy, and 15 J of 
sound energy. 

  
a. How much electrical energy (in Joules) does the motor produce? 

  
b. Which is greater, the useful energy transfer or the wasteful energy transfer? 

  
3. An electric drill transforms electrical energy to kinetic energy, and some of this kinetic energy is transformed 

to sound energy. 
  

a. Which is a useful category of energy for the drill? 
A. Kinetic energy 
B. Sound energy 

  
b. Which is a wasteful category of energy for the drill? 

A. Sound energy 
B. Kinetic energy 

   
4. An electric lamp is used to light a room. Which of the following is the useful energy transformation for the 

lamp? 

  
From <https://www.nagwa.com/en/worksheets/964172354843/>  

 
 
 
 
 
 
 

2.5 – strategy for numeracy achievement  
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L12: Calculating GPE 
Saturday, 23 October 2021 
1:16 PM 
Lesson objectives: 

• Recall that gravitational potential energy is energy an object has due to its position above the surface of the 
Earth 

• Understand the GPE is lost when an object falls, and GPE is gained when an object is lifted up 
• Understand the relationship between GPE and KE  
• Use the formula GPE = mgh to calculate the amount of GPE in joules in given scenarios 

  
  
Evidence of learning 

• I am a pro at calculating gravitational potential energy from given scenarios using the formula GPE = mgh. 
• I can explain the relationship between GPE and KE using vocabulary that includes the word 

"transformation/transformed". 
  

Home study - before next lesson… 

Ensure you have completed all the activities on this lesson page and that you can tick off the evidence of learning 
statements. 

   
Why GPE must exist 
How do we know that things have energy just because of their height? Well, let's think about the following process: 
  

Step 1: You lift a ball off the ground until it is above your head.  

Step 2: You drop it.  

Step 3: It moves fast right up until it hits the ground. 

  
Energy is said to be conserved, which means that it cannot be created or destroyed, only moved from one form into 
another. So whatever energy we put in has to go somewhere. 
  
In Step 1: you use energy in your muscles to lift the ball; you have to do work. This energy came from the food you 
eat, which originally came from the Sun through the food chain. When you lift the ball, you've used up that energy, 
so it has to go somewhere. We, therefore, conclude that it is stored inside the ball as GPE. 
 
In Step 2: You release the ball and it falls. This proves that energy really was stored inside the ball because after 
releasing it, it suddenly started moving. The ball is gaining kinetic energy (KE) as it falls, getting faster all the time. 
Gravitational potential energy is being transformed into kinetic energy. 
  

 
  

3.1 – high expectations through modelling 
and setting challenging learning goals 
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In Step 3: The ball has reached the ground, but not quite hit it yet. In the instant before it hits the ground, the ball is 
pretty much at the height it started before you lifted it up. It has its maximum speed and, therefore, its maximum KE. 
This means that the KE it has now is equal to the GPE it had before you dropped it. 
  
Once the ball hits the ground, some of this kinetic energy is transformed into sound and heat energy. 

From <https://study.com/academy/lesson/gravitational-potential-energy-definition-formula-examples.html>  

Equation for GPE 
The gravitational potential energy (GPE) of an object on Earth depends on: 

• its mass  
• its height above the Earth’s surface 
• the strength of gravity  

  
In the equation shown below: 

• m is the mass of the object in kilograms 
• h is the height of the object above the ground, measured in meters 
• g is the acceleration due to gravity (which is always 9.8 on Earth) 

  

 
  

Gravitational potential energy is measured in Joules, or units of energy: 
  
GCSE Science Revision Physics "Gravitational Potential Energy" 
  

 
  
Strategy for calculating 

1. Thinking: identify the formula for gravitational potential energy 

2. Working: substitute values for m, g and h into the formula, complete the calculation 

3. Units: ensure you use J for units after your answer 

   
Gravitational potential energy calculations:  GPE = mgh 
  

Work these questions with your teacher to practice: 
 
When an object is lifted upwards, it gains GPE. 
How much gravitational potential energy have the following objects gained?  
  

1. A brick that has a mass of 1 kg lifted to the top of a house (10 m).  
  

2.5 – strategies for numeracy 
achievement  

2.5 – strategy for numeracy achievement  
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2. A 1,000 kg car lifted by a ramp up to a height of 2 m.  

  
3. A 70 kg person lifted up 50 m by a ski lift.   

   
When an object falls towards Earth, it loses GPE.  
How much GPE have the following objects lost?  
  

1. A 0.2 kg football dropping out of the air after being kicked up 30 m. 
  

2. A 0.05 kg egg falling 10 m out of a bird nest.  
  

3. Nathan falling 1.5 m to the ground after falling off a ladder (Nathan’s mass is around 80 kg). 
  
 Understanding and calculation questions to do on your own.  
  
Janie is at the top of a ski run which is elevated 40 metres above the ground. Her mass (including her equipment) is 
60 kg. Calculate her gravitational potential energy at the top of the slope. 
  

 
 

 
(link inserted by N. Martin) 
Explore the interactive at https://d3tt741pwxqwm0.cloudfront.net/WGBH/conv16/conv16-int-
rollercoaster/index.html to help you explain why. 
   

2.5 – strategy for numeracy achievement  
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• If you can do this question you can tick of the second "evidence of learning" statement at the start of the 

lesson: 
 

 
https://www.qcaa.qld.edu.au/downloads/p_10/ac_sa_sci_yr8_energy_test.pdf 

 

3.1 – culture of high expectations 
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• Student work samples of energy efficiency calculations and use of Sankey diagrams 

  

2.5 – strategy for numeracy achievement 
(opportunities for independent practice) 
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• Student samples from Year level end of term assessment item, showing successful implementation for numeracy achievement   

 



Artefact 1B(1) 

  

app



Artefact 1B(1) 

 

 


	Lesson Objectives:
	Evidence of Learning:
	Gravitational potential energy calculations:  GPE = mgh



