
Energy In Action
An introduction to energy efficiency 
across the energy strands of the 
Junior Cycle Science Specification.

Presenter
Presentation Notes
Intro yourself/yourselves – Teacher/s at X School.  Developed this workshop on behalf of SEAI for new JC Science.
Ask the question have they heard of SEAI?  Some may mention the grants for homes, which will allow you to say that SEAI offering these grants to make homes more energy efficient…….and that’s the theme of this workshop etc
SEAI’s vision that “Ireland’s energy will be sustainable, secure, affordable and clean.  To achieve this Ireland must, use less (being energy efficient) and use clean (exploiting renewable energy). SEAI are working with homeowners, businesses, communities and government to achieve this vision”.



Learning Outcomes

 PW 7 – Design, build and test a device that transforms 
energy from one form to another in order to perform a 
function; describe the energy changes and ways of 
improving efficiency

 PW6 –Explain energy conservation and analyse
processes in terms of energy changes and dissipation

 NoS 10 – Appreciate the role of science in society; and 
its personal, social and global importance; and how 
society influences scientific research.

Presenter
Presentation Notes
Read out slide. Refer to Vocab poster here, what are action verbs.  2 mins.



STE(A)M boxes 

 Look inside your STE(A)M box
 Construct a free standing tower that measures exactly 

15cm high
 You don’t have to use all of the contents in the box
 You have access to a ruler and scissors if needed
 Draw 2 design ideas of your tower and then merge ideas 

in your group

Presenter
Presentation Notes
Introduce the concept of STE(A)M box, you can use all contents but you don’t have to. You have access to scissors and rulers. NO CELLOTAPE. The tower must be free standing and exactly 15cm, can cut toothpicks if necessary, 
5 mins for idea generation. 
Hand out bags.
10 mins for construction. 
Challenge early finishers to modify their design to make it narrower. 
Hand out numbered bags in order for graph. Record results as each group finishes.



Number of marshmallows & 
toothpicks used

4.3

2.5

3.5

4.5

2.4

4.4

1.8

2.8

0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

5

Team 1 Team 2 Team 3 Team 4 Team 5

Q
U

AN
TI

TY
 U

SE
D

Toothpicks Marshmallows

Presenter
Presentation Notes
Ask groups to determine which group was most efficient at reaching their objective. Discussion will flow.
Introduce idea that toothpicks are made of wood which comes from trees so by being more efficient you are saving trees.



Presenter
Presentation Notes
Icebreaker: Last activity was an introduction into the terms efficiency. Our focus now and for the remainder of the workshop is on energy efficiency. What messages is the picture sending?



Definitions 

 With energy efficiency, you don't 
have to sacrifice comfort to 
save energy

 Energy conservation involves a 
change in behaviour to save energy.

 Examples? 

Presenter
Presentation Notes
Discuss what the definitions are. Highlight that to conserve energy is totally different to the Law of Conservation of Energy. 
Mention that the task we completed was an efficiency task. 
Give examples eg light bulb – traditional filament vs energy efficient. Let group come up with their own examples.



Mobile Challenge
 Look through contents of your STE(A)M 

box.
 Construct a mobile vehicle that can travel, 

horizontally, on a flat track – it must be self 
propelled.

 Before you make, draw two variations of 
your design and discuss in your group.

 You can use scissors and sellotape if 
needed. Not all contents need to be used!

Presenter
Presentation Notes
5 mins for idea generation and drawing designs. 
15 mins to construct. 
Encourage early finishers to test their vehicle along the track and make improvements.
Circulate whilst this is on going




SKETCH – DESIGN PROCESS



Discussion

 What propelled your vehicle?
 What were the energy conversions taking place?
 Were all the energy conversions useful?

Presenter
Presentation Notes
Discuss questions on slide, promote discussion based on answers received. Look for examples of energy changes and discuss the non useful changes that occurred and how that links into efficiency.
Ask for answers of fair test and the variables. Discuss answers offered and suggest how if have made allowances for each.
5 – 7 mins.




Think about…Discuss..Write down..

 If we were to replace the balloon with a hairdryer as a 
propeller what energy conversions are now taking place 
throughout the system?

 Are all energy conversions here working as useful energy 
within the system?  Where is energy being  changed into 
another form that is not useful?

Presenter
Presentation Notes
Discuss questions on slide, demo with one vehicle if appropriate. promote discussion based on answers received. Look for examples of energy changes and discuss the non useful changes that occurred and how that links into efficiency.

5 – 7 mins.




For you to do…
 Test your vehicle – how long does it take 

to travel 2m? How could you make this a 
more precise measurement?

 The  Kinetic energy of your vehicle is 
calculated as follows:

This is the useful energy output. You may 
not change the mass of your vehicle but can 
you change its’ design to make it more 
efficient? i.e. increase its useful energy 
output. 

½ x mass x velocity2

Presenter
Presentation Notes

 
5 mins for testing – precision – make more than one measurement get average.
5/10 minutes for revision of design.  Circulate groups – how will they prove it is more efficient (travel the same distance in a shorter time ie more energy converted into KE



Energy Conversion and Dissipation
 Did all vehicles get the same input of power 

from the hair dryer?
 Did they all travel the same distance?
 Was all the energy converted into useful 

Kinetic Energy?

Presenter
Presentation Notes
Discuss each point out loud and work with the examples presented by the participants. Focus on the why for each answer




Dissipation of Energy
In most systems some energy is-

dissipated that is it is converted into 
forms which are not useful and 

which cannot be recovered.

Presenter
Presentation Notes
Explain briefly



DISCUSS AND DECIDE….
If we were to race all the vehicles over 2 metres 

could we say that the winning vehicle was the most 
efficient?

Presenter
Presentation Notes
Looking for:
Not a fair test because of different mass – so while we improved the efficiency of our own vehicle we cannot yet compare – pose the question – what could we do to compare? i.e. calculate the KE of each .. What measurements would we have to take?



Representing energy changes 
and dissipation

Sankey Diagrams
 These give a visual of input and output energy.
 Width represents total energy, length doesn’t matter

Presenter
Presentation Notes
A way of showing efficiency is to produce a Sankey diagram which is easily illustrated to people to show the efficiency of a particular device. Explain briefly.




Activities on Sankey Diagrams

• Activities for Junior Cycle                     

students 

• Download from

www.seai.ie/teaching-sustainability/post-primary-
school/energy-in-action/

Presenter
Presentation Notes
Activities from SEAI, these are on Sankey diagrams.  There are more resources on SEAI’s website in the “Teaching Sustainability” section for Post Primary on Sankey diagrams lets have a look with one…

https://www.seai.ie/teaching-sustainability/post-primary-school/energy-in-action/


Lets have a go

Presenter
Presentation Notes
Carry out Sankey diagram activity on resource.




Activity on Electric Vehicles

• Activities for Junior Cycle 

students 

• Download from
www.seai.ie/teaching-sustainability/post-primary-
school/energy-in-action/

Presenter
Presentation Notes
  There are other resources on SEAI’s website in the “Teaching Sustainability” section for Post Primary which you might find useful

https://www.seai.ie/teaching-sustainability/post-primary-school/energy-in-action/


What is our role as Educators in reducing global 
demand for energy?
 Discuss 5 things in your school or at home that 

use energy – heat, electrical etc. State the energy 
conversions involved.

 How can you calculate the % efficiency of 2 
devices?

 Record ways of increasing the efficiency of the 2 
devices.

Presenter
Presentation Notes
Have a group discussion from these points and facilitate, give following prompts if necessary:
School: Lighting, space heating, IT
Home: lighting, appliances, insulated wall/roof, heating controls on radiators







Abstract for Winners 2017: Raising awareness of energy ratings for 
household appliances, among adults in their community.  

Proposal forms to be submitted by end November 2017 with: 
- Team details - school, students, contact details, topic choice 
- Researching your topic - How? Where? When? Who?
- Who is your target audience? Peers, Children, Adults  

Presenter
Presentation Notes
One Good Idea annual competition. Students create an awareness campaign with a goal to;
Save energy
Help tackle climate change
Inspire lifestyle changes
Opportunity to develop skills such as research, communication, creativity and science.
Small Idea with a real impact.
Winners 2017: The students ran a campaign educating parents about the benefits of opting for higher rated appliances which are more energy efficient. They highlighted the energy and money that can be saved, as well as helping the environme
Topics to right of slide
Screenshot from proposal form
Deadline for submission  24th Nov – will accept submissions up to 1st December. 



Activities for Junior Cycle

www.seai.ie/teaching-sustainability/post-primary-school/energy-in-action/

Presenter
Presentation Notes
We’ve mentioned these resources already when we were doing Sankey diagrams & Electric cars
They are inquiry based resources, easily accessed online from SEAI’s website, developed by Science education experts at Dublin City University
Example in this slide of 1 activity on “Energy & Sustainability”.
There are also activities on: Heat Energy, Energy Awareness and Problem Solving in the Real World
Each activity provides background information, suggested teaching approaches and further resources to guide student research.
Using these resources helps to develop students’ investigation skills and their appreciation of Science in Society.


https://www.seai.ie/teaching-sustainability/post-primary-school/energy-in-action/
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