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“Getting Engineers out There & Out on the Street”
Engineering – Why in the WOW!

Ingenious Forces at Play! 
Bespoke public engagement workshop for schools and engineers

Public engagement generously funded by Royal Academy of Engineering Ingenious  Grant

Action for Involvement creates space for people to get together with policy makers 
and key stakeholders. Our interests include education, environment, engineering, 
housing, energy, transport, technology, health and welfare. 

Have FUN with our National Curriculum KS2 Science & ICT workshop
 ▪ Learn how to use electrical and computer applications to explore electric circuits 

and design computer controlled devices.
 ▪ Develop practical enquiry skills, problem solving and creativity 
 ▪ Use ICT tools and software applications in novel ways

 ▪ Complete a simple engineering activity 
 ▪ Develop a basic engineering design protocol.

Electronic Engineering KS2
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Oour research found that most children learn best in small groups or one to one and enjoy a 
hands-on approach to learning during lessons which we have embraced in our workshops. 

Designed to learn through play, Part 1 of our workshop targets the National Curriculum’s KS2 
electricity objectives. Working with an engineer individually and in small groups, children will 
create electrical circuits, use Cambridge brain box kit, build a working Jitterbug to compete 
against their peers. Part 2 of our workshop, includes “Scratch” to teach chidlren the basics of 
computer coding and game design, After designing a game in small groups, chidlren will use a 
Makey Makey device. This device demonstrates another use of circuits in the form of a com-
puter controller.  This aspect of the workshop is designed to cross link the national curriculum 
to ICT. 

Introduction

The aim of this project is to cover the majority of KS2 electricity objectives of science Nation-
al Curriculum with the key areas being:

 ▪ Construct circuits incorporating a battery or power supply and a range of switches to make 
electrical devices function;

 ▪ How changing the number or type of components such as batteries, bulbs and wires in a series 
circuit can make light bulbs brighter or dimmer.
By introducing computer software to extend the investigation of components of a circuit en-

sures a cross curiculum link to ICT for this workshop which has been designed to highlight key 
national curriculum areas and develop key employment skills.

Aims & Objectives

Designed to highlight the National Curriculum’s key areas, we have constructed this workshop 
carefully to ensure we can create opportunities for children to develop the key skills employers:
 ▪ Problem solving:  Children will use Cambridge brain box kit to create circuits and find the 
right parts from a large choice, assemble a working Jitterbug circuit and create a computer 
game with Scratch software to compile a sequence of commands to make the character walk, 
run and jump when they click the mouse. 

 ▪ Team work:  Children will work as part of a team to create circuits.
 ▪ Effective Communication: In order to complete these tasks, the children will also have to com-
municate with each other effectively in order to complete each task.

 ▪ Creativity:  By designing and creating their own circuits, all of the children will have the op-
portunity to develop their creative skills.

 ▪ Organising and Planning:  Children will have to plan how they intend to assemble the circuits 
with the tools provided, organise the materials they would like to use for the computer con-
trol design and plan the time they will need to create their computer so that everyone has a 
chance to play 

 ▪ Leadership: During the game design process, the children only have one computer for groups 
of 4-5 children so they will need a leader to manage the group to complete the task.

Key employment skills
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Materials
•	 Cambridge brainbox kits
•	  Jitterbugs
•	  Computers
•	  Scratch software
•	 Makey Makey

 ▪ Main facilitator introduces everyone, their roles and outlines the children’s activities.
 ▪ Split children into four groups of 5/6 children and assign them to an engineer. 
 ▪ 5-10 mins Each engineer explains circuits with real life examples to their group of children.
 ▪ 20 mins Working in groups the children will use Brainbox Kits to make electric circuits;
 ▪ 20 mins Working independently with guidance from engineers, the children will use Jitter-

bugs to create circuits.

Facilitator Roles
Introduce all the team. 
 ▪ Give an introduction talk briefly explaining the activities the children will be doing.
 ▪ Split the children up into groups and sign them an engineer to work with.
 ▪ Ensure all the engineers have all the equipment they will need.
 ▪ Support any engineers who need extra assistance.
 ▪ Set up laptops for the second part of the workshop.
 ▪ Ensure risk assessment prevention procedures are followed.
 ▪ Pack away the brain box kits when the engineers move on to making the jitterbugs.  

Workshop Guide: Hour One

 ▪ Split children into groups of 4/5 and assign each group to an engineer.
 ▪ 10 mins  Engineers demonstrate how to create a computer game with Scratch software.
 ▪ 20 mins   Children create a 2-3 minute game using Scratch with guidance from engineers 
20 mins*   Using Makey Makey, children to experiment with different items as a controller

 ▪ 5 mins  Briefing for children to review the workshop and ask any questions.

 ▪ *Engineers to set up Makey Makey on the computer and children take it in turns or working 
in pairs to play the game. 

Facilitator Roles
 ▪ Split the children into groups and assign them to work with an engineer.
 ▪ Ensure all the engineers have all the relevant equipment.
 ▪ Ensure risk assessment prevention procedures are followed.
 ▪ Brief the children and answer their questions.
 ▪ Thank the teachers for their assistance during the day.

Workshop Guide: Hour Two

Likely Outcomes
All children will have an understanding of: 
 ▪ Electric circuits and how they are constructed. 
 ▪ The effect of adding more things to a circuit and the 
need to share the battery’s energy, hence two bulbs 
in a circuit will halve the brightness of one bulb.

 ▪ Gain basic knowledge of computer programming 
 ▪ How coding is used to create games and other soft-
ware applications. 

 ▪ Understand the link between circuits and computers.
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KS2 School Lesson Plan
Subject:  Physical Processes
Topic:   Electrical Circuits and Computer Programming
Lesson Title:  Electronics and Gaming
Lesson Duration: 2 hours

Aims and Objectives
Construct circuits with a battery or power supply with a range of switches to make electrical 
devices work.
Use simulation software to extend an investigation of components used in a series circuit.
Effect of changing the number or type of components in a series circuit can make light bulbs 
brighter or dimmer.

In small groups, use Cambridge Brainbox kits to construct a circuit using a series of components.
Investigate the effect of adding more items such as two or more light bulbs instead of one.
Independently create a circuit using a Jitterbug kit to demonstrate understanding of circuits.
In small groups, create a computer game using “Scratch” computer software to gain an under-
standing of computer coding.
Connect a Makey Makey device, and by making a controller, use it as a controller.

Summary of Tasks

Take Home Suggestions
Label a series of electronic symbols.
Draw a Circuit using the correct symbols.  

Homework Sheet Electric Circuits KS3
Fill in the purpose for the following components.

Component Symbol Purpose

Cell (Battery) Provides electrical energy

Power Supply Alternative to using cells

Wire Allows current to travel

Bulb/light Converts electrical energy into heat and 
light

Motor Converts electrical energy into move-
ment

Buzzer Converts electrical energy into sound

Switch Allows circuits to be opened or closed
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Using the table draw and label a circuit containing a light, switch and cell

Using the table draw a circuit containing a two lights, a switch and a cell.

Which symbol would you use for a hairdryer’s circuit?

Can you name three items which run on a circuit that you use very day?

Which symbol would you use for a radio in a circuit?

Will the light bulbs in this circuit be brighter or dimmer?

If the switch was open would the light bulbs be on?
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Wendy Stern, Project Manager
Action for Involvement
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Perry Walker, nef Fellow
07858 750936
perry.walker@neweconomics.org

Tony Mullin
Communitask Ltd
01274 271 204  / 07970 903 768
tony.mullin@communitask.co.uk
www.communitask.co.uk

Steering Group members 
Sheffield’s leading engineering bodies and firms: Chimo Holdings, I.C.E., Mott MacDonald, 
Sheffield Hallam University’s The Centre for Sports Engineering Research and M.E.R.I., 
Stradia Ltd, The University of Sheffield Departments of Chemical Engineering, Mechanical 
Engineering, Tribology, Faculty of Science, NAMTEC, AMRC and NMRC.

Public engagement integration with the National Curriculum researched and 
written by Katie Norman, Lab Rascals.
07825 285 155     katie@labrascals.co.uk     @labrascals        www.labrascals.co.uk

Ingenious  Forces at Work! bespoke event researched and developed by Wendy 
Stern  from Action for Involvement with Perry Walker, nef Fellow.

Copyright 2013  Creative Commons Licence. Please acknowledge Action for Involvement when 
using our work. Personal data is for our sole use including follow-up activities; photographs may be used in 
publicity or our website.  Images: Wendy Stern

Public Consideration, Children 
and Anti-Social Behaviour
Children
•	 Avoid all physical contact with children 

from holding hands, escorting children to 
toilets, picking them up or anything else.

•	 Always ask teachers whether children can 
have sweets before offering children.

•	 IF in any doubt ask the teacher

Anti-Social Behaviour
Anti-Social behaviour is any behaviour that 
is seen to be threatening or that causes 
damage to property or other people. Report 
Anti-Social behaviour immediately to the 
teacher. 

Never approach a person who shows any 
threatening or violent behaviour. If you see 
someone stealing or damaging equipment, 
tell a supervisor to ask them to stop or re-
turn the item before reporting to security. 


