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Energy In Action

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



Presenter
Presentation Notes
Intro yourself/yourselves – Facilitator/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 today. 
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 STEMWM

IN JUNIOR CYCLE

o 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

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


IN JUNIOR CYCLE

*u STE(A)M box STEMM

" Efficiency Tower — Time: 8-10 minutes (approximately)
"« Whatisin the STE(A)M box?

+ Unlimited mini marshmallows and toothpicks.
» Scissors allowed but no cellotape e

+« Whattodo

+ Ask students to work in teams to design and build a free
standing tower(s), exactly 15cm high. They can use as-nuch
or as little of the materials. They should spend 2 to 3

minutes designing their tower and then 5 to 6 minutes
making the tower or towers
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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.


*}b Number of marshmallows & ety
- toothpicks used

L

QUANTITY USED

Toothplcks 'Marshmallows
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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.


lcebreaker STEQM

IN JUNIOR CYCLE

Last activity was an introduction into the term
efficiency.

Our focus now and for the remainder of the workshop
IS on energy efficiency (emphasise ENERGY).

Show the picture on the next slide:

What messages is the picture sending? Allow the
students to consider the image and after a few minutes
encourage discussion.

Prompt discussion with question
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Presenter
Presentation Notes
Icebreaker: Last activity was an introduction into the term efficiency. Our focus now and for the remainder of the workshop is on energy efficiency (emphasise ENERGY). What messages is the picture sending?  Allow the teachers to consider image and after a few minutes encourage discussion.  Prompt discussion with question:



B

Definitions STEQM

IN JUNIOR CYCLE
f W
VAN

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

save energy

+ Energy conservation involves a

change in behaviour to save energy.

o Examples?

7

SUSTAINABLE
ENERGY AUTHORITY
OF IRELAND



Presenter
Presentation Notes
Discuss what the definitions are. Highlight that to conserve energy is totally different to the Law of Conservation of Energy. 
Example of light bulb from image on previous slide.
Encourage group to come up with their own examples – if necessary provide prompts eg. Energy efficient  windows, appliances 
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" \ Mobile Challenge

STE(A)M Box 2 STEMM

IN JUNIOR CYCLE

What is in the STE(A)M box? Contents vary on how
you develop the challenge towards fair test and
calculations but initially,

+ 4 x polo mints, 5 x paper clips, 2 x straws, 1 x sheet
of paper,

+ 1 x pipe cleaner (optional), 1 x balloon (optional)

+ 1 x48cm ribbon/thread tied (optional)

What to do

+ 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



STEMM

IN JUNIOR CYCLE

*J“i Discussion

¢ What propelled your vehicle?
+ What were the energy conversions taking place?

+ Were all the energy conversions useful?

7
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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 S PE@M
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?
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Presenter
Presentation Notes
To be done by groups use one car to demo how it would work – emphasis on energy conversions and loss of energy


For you to do... STE@M

IN JUNIOR CYCLE

"+ 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:

% X mass X velocity?

This is the useful energy output.
You may not change the mass of your vehicle.

Can you change its’ design to make it more
efficient? i.e. increase its useful energy output.
How would you test this?
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Presenter
Presentation Notes
Understanding of concept of KE energy – two components – If distance stays the same then efficiency is shown by shorter time – problem solving in groups..


Energy Conversion and STEQM
*Jﬂ" D|55|patIOn IN JUNIOR CYCLE

+ Did all vehicles get the same input of

energy from the hair dryer?

+ Did they all travel the same distance?

+ Was all the energy converted into useful

Kinetic Energy?
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Presenter
Presentation Notes




B

STEMM

* Dissipation of Energy i

In most systems some energy is dissipated, that is
it is converted into forms which are not useful and

which cannot be recovered.
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Presenter
Presentation Notes
Explain term – new to many


IN JUNIOR CYCLE

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?
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Presenter
Presentation Notes
Not a fair test – different masses.


Representing energy =
* changes and dissipation S "QM

Sankey Diagrams:

o These give a visual of input and output energy

o Width represents total energy, length doesn’t matter

Electrical kinetic energy
Energy
(100%) (70%)
Sound and thermal energy .

(30%)
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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


Activities on Sankey ,
Diagrams

S, = ENERSY
® ACtiVitieS fOr J UniOr CyCIe zx:wmmcvsmkm |
students S smnmmen

. Download from

STRAND C o7, ENERGY
EHERGY AWAREMESS P IN ‘CTION
€2 MY ENERGY AUDIT 4 " ACTIVITIES FOR

WWW.seai.ie/energyinaction

C2 ACTIVITY 4 (I): CONSTRUCTING A SANKEY DIAGRAM

The lmgt o o b 8 e

e Wl I P b
Inariests e wmward

oot i e
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Presenter
Presentation Notes
SEAI have activities on Sankey diagrams for JC, in the “Teaching Sustainability” section of the website.
In the image, the activity in the top right of the slide is an introduction to Sankeys, the other is how to construct a Sankey diagram.
All resources are available to download from SEAI website, they are inquiry based resources, developed by Science education experts at Dublin City University
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.
We have brochures here today with more information on the activities, please take one.


http://www.seai.ie/energyinaction

Let’s have a go STE@M

IN JUNIOR CYCLE

STRAND C o ’, ENERGY

ENERGY AWARENESS ‘g . IN ACTION
C2: MY ENERGY AUDIT 1 ACTIVITIES FOR
JUNIOR CYCLE

C2.4 WORKSHEET H: READING A SANKEY DIAGRAM
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Presenter
Presentation Notes
Try this activity from the SEAI resources – distribute and do in groups or pairs



Activity on Electric Vehicles S-' -»QM

IN JUNIOR CYCLE

STRAND A .'.r ENERGY
ENERGY AND SUSTAINABILITY < INACTION
A4: EXPLORING OCEAN AND TIDAL ENERGIES ACTIVITIES FOR

UNIOR CYCLE

e Activities for Junior Cycle

A4 ACTIVITY 4: EXPLORING ELECTRIC VEHICLES (EVS)

Petrol ared dissel have been ks v i the inbesraal
the Lt mirvetierith cenbry. This bradition rielies, on Teisdl fuels and creatics €0, Todiy we ave looking for altermatives.
s.u.qmmdnd,m st e limited achicvobie el diatirac s etk sbictric cors i ok yet

students e

vehicdes with s become -y
i rast an lectic ca it o peteo o diesel o

+ ok stdents to b of electric cars in groups. A summary of Ideas could be written
up for burthes reference.

e Download from - Exemmmomnnmr—

wWww.seai.ie/energyinaction i
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Presenter
Presentation Notes
  On the topic of vehicles, here is another activity from on SEAI’s website. Talk very briefly about this activity.  

http://www.seai.ie/energyinaction

B

¢ STEMM
) seal
~ 7 onegoodidea

o

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
Need to ask ourselves what is our role as educators in reducing global demand for energy?
The title of today’s workshop is “The H factor” and how humans’ behaviour can make a difference.  
We as teachers, can show students that everyone can contribute to reducing energy use and help tackle climate change. 
Let’s look at things at home/school that use energy, calculate efficiency & ways of improving efficiency
This leads us to SEAI’s project “one good idea”, designed so students learn that small steps can make a difference.  
Refer to the four framed pictures, which depict their projects.





seal
one good idea

=)

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

www.seai.ie/onegoodidea

Clean, renewable
energy

O

Reduce your

food miles

e

Greener

fashion

Climate
action

IN JUNIOR CYCLE

Saving water
saves energy

O

Suving energy at
home / school

Greener
travel



Presenter
Presentation Notes
One Good Idea annual competition. Students create an awareness campaign from one of 7 topics (see slide) with a goal to;
Save energy
Help tackle climate change
Inspire lifestyle changes
Project is an 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 environment (see their picture)
Closed to submissions now.  Open September 2018. 
Top 70 projects chosen to proceed to Stage 2 and receive a workshop January/February.  Top 20 teams go to finals. 
Finals take place on 15th May, teachers welcome to attend – please let us know and we’ll add you to invitation list.


http://www.seai.ie/onegoodidea

Stay In touch

IN JUNIOR CYCLE

s JoOIn our ezine

+ VISIt our website www.seal.le

Find us on
Facebook ,
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Presenter
Presentation Notes
Sign up by giving us your email before you leave today or via our website (provide sign up sheet)
Follow us on social media – facebook and twitter

http://www.seai.ie/

Tower Challenge

IN JUNIOR CYCLE

E ldea 1 o ldea?

UNLIMITED MATERIALS: MARSHMALLOWS AND TOOTHPICKS




Mobile Vehicle Challenge STEMM

IN JUNIOR CYCLE

P
¢ Ideal o Idea?2

STRAWS X2, POLO MINTS X4, PIPE CLEANER, BALLOON, UNLIMITED PAPER




Y
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: ACE RESULTS STEMM

IN JUNIOR CYCLE

Trial 1

Trial 2
Trial 3

Average




Useful Energy Output < 100% »

Efficiency =
Energy Input IN JUNIOR CYCLE

Useful Power Output
Power Input

x 100%

Efficiency =
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