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ABOUT THIS PROJECT 
The Youth Engineering Solutions Programme is an exciting 

innovative Foróige project funded by Science Foundation 

Ireland (SFI).  

It is supported by leading academic, industry and STEM 

education collaborators. 

Core aim: To involve young people in opportunities to 

experience engineering as achievable, exciting and as a 

career to aim for. 

This programme is aimed at all young people aged 10 to 18 

years. 

The programme can be run online or in person and is 

suitable for: 

 One to one activities 

 Small and large size groups 

 Youth Projects 

 Foróige Volunteer Led Clubs 

 Big Brother Big Sister matches 

 Classrooms 

 
ABOUT THIS GUIDE 
This guide offers hands-on challenges that bring engineering 

to life for young people aged 10–18. The challenges are 

versatile—they don’t require much facilitation, use modest 

amounts of readily available materials, give young people 

many ways to succeed, and are manageable with large 

numbers.  

This guide can be used on its own, in any order and as a 

resource supporting the main YES! Youth Engineering 

Solutions Programme. 

COVID- 19  
Due to the current climate we find ourselves in, indoor creative activities/groups cannot take 
place. But we can look at this as an opportunity to be creative.  
Please check current Foróige Guidelines especially group engagement (Online and face to face) 
https://sites.google.com/a/foroige.ie/portal/covid-19/guidance 
The activities in this guide can be utilised with young people online in a one-to-one or a group 
setting over zoom. (Enable file sharing options on zoom settings to share this documents or 
individual challenge sheets) 
 

 

 

 

INTRODUCTION 

Using Foróige’s learning by 
doing approach, young 
people aged 10 to 18, will: 

 Know what engineering is 

 Develop a STEM “mind-

set”  

 Increase their 

computational thinking, 

curiosity, inquiry and 

persistence  

 Identify, test and 

implement collaborative 

and customised 

engineering       solutions. 

 Showcase their projects 

publically and get 

feedback from experts 

and the community. 

 Interact with engineers 

and STEM entrepreneurs  

 Increase orientation to 

STEM/ Engineering 

careers. 

 

OUTCOMES 

https://sites.google.com/a/foroige.ie/portal/covid-19/guidance
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Few young people can say what engineering is or what an 

engineer does. Yet once they find out, many are hooked! 

You can be the one to help a young person discover their 

dream job. As you work with your young people, use the 

information below to talk with them about engineering. 

WHAT’S AN ENGINEER?  
 

Engineers dream up creative, practical solutions and work 
with other smart, inspiring people to invent, design, and 
build things that matter. They are changing the world all 
the time. 
 
 

WHAT DO ENGINEERS DO AT WORK? 
 

• Think creatively. Engineering is an ideal outlet for 
imagination and creative problem solving—the perfect 
field for independent thinkers. 

• Work with great people. Engineering takes teamwork. As 
an engineer, you’ll be surrounded by smart, creative, 
inspiring people. 

• Solve problems and design things that matter. Engineers 
improve peoples’ lives by tackling problems, improving 
current designs, and coming up with solutions no one 
else has thought of. 

• Change the world and make a difference. Among many 
other pursuits, engineers develop systems that save 
lives, prevent disease, reduce poverty, and protect our 
planet. 

 
 

HOW DO ENGINEERS MAKE 
THE WORLD A BETTER PLACE? 
 

Here are some things engineers do to help improve people’s lives. 
 

• Create more fuel-efficient cars 
• Design a lighter bike frame 
• Invent a more powerful superglue 
• Create satellites that detect drought around the world 
• Develop state-of-the-art mobile phones 
• Invent artificial retinas for the blind 
• Develop a feather-light laptop 
• Design clothing that repels mosquitoes 
 

What Engineers say 

Engineering is about thinking 

through problems, finding 

solutions, and helping people. 

Daniele Lantagne, 

Environmental engineer 

The best part of being an 

engineer is the creativity that’s 

involved and the satisfaction 

that comes from solving hard 

problems. 

Jananda Hill, Computer Science 

engineer 

Every day I see things that could 

be made better by just applying 

some good engineering know-

how. 

Jessica Miller, Biomedical 

engineer 

Miller, Biomedical engineer 

 

ENGINEERING 
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When engineers solve a problem, their first solution is 
rarely their best. Instead, they try different ideas, learn 
from mistakes, and try again. The series of steps engineers 
use to arrive at a solution is called the design process. 
 

INTEGRATE THE DESIGN PROCESS INTO ACTIVITIES 

 

As young people work through a challenge, use the 
questions below to tie their work to specific steps of the 
design process. 
 
BRAINSTORMING 
At this stage, all ideas are welcome, and criticism is not 
allowed. How creative can you be? 
What specific goal are you trying to achieve, and how will 
you know if you’ve been successful? 
What are some ways you can start tackling today’s 
challenge? 
 
DESIGNING 
Time to get realistic. Talk through the brainstormed ideas. 
What’s really possible given your time, tools, and 
materials? 
It’s not cheating to look at other peoples’ projects. What 
can you learn by looking at them? 
 
BUILDING, TESTING, EVALUATING, AND REDESIGNING 
Does your design meet the criteria for success? 
What is the hardest problem to solve as you build your 
project? 
Why do you have to do something a few times before it 
works the way you want? 
 
SHARING SOLUTIONS 
What do you think is the best feature of your design? Why? 
What are some things everyone’s designs have in common? 
What would you do differently if you had more time? 
What were the different steps you had to do to get your 
project to work the way you wanted? 
 
 

 
 

 

 
 

DESIGN PROCESS 
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The Challenge 
 
To build a device that can protect an egg from breaking 
when dropped from a certain height multiple times. 
 
 

 Introduce the challenge (10 minutes) 
Tell the young people that they will be doing an egg drop project with the goal of building a 

device that can protect an egg from breaking when dropped from a certain height. The 

objective is not to survive a single drop from the highest height, but to survive as 

many repeated drops as possible from the same height. They will follow the engineering design 

process as they design, build, and test their devices. 

Explain that they can use any of their materials to create the device, but to make sure they can 

check their eggs easily after each drop (take it out, see it etc.) 

 Brainstorm and design (10 minutes) 
Ask them to discuss how useful their materials are. Ask questions such as; 
“How could you slow down the eggs fall?”  
“How could you design it so you could see/tell if your device works?” 
After discussing their ideas, have them sketch their designs on a piece of paper. 
 

 Build, test, evaluate, and redesign (35 minutes) 

Distribute the challenge sheet and have the young people 
begin building. If any of the following issues come up, ask 
them questions to get them thinking about how they might 
solve their problem. 
 
Once the group/individual has decided on a design, they 
should build a prototype using the materials supplied. The 
iteration process may begin early if they discover that their 
design "on paper" does not work when they try to build it in 
real life. Maybe two pieces do not fit together like they 
expected, or the materials they chose are not suitable. That 
is OK! If they discover a problem as they are building their 
prototype, the group should discuss what changes they need 

to make to the design. 

TEST AND REDESIGN. When they are finished building their prototype, they should test it. It is a 
good idea to test incrementally instead of immediately going for the full height with a real egg. 
For example, first try dropping the device from waist height with no egg at all. This may allow 
you to identify any major flaws or unforeseen problems with the design. Then, try dropping 
from increasing heights (e.g. holding it over your head, standing on a chair...). After each drop, 
check the device for damage. Does it have weak spots? Are the materials behaving as you 
expected? What could you change to make it stronger? 

EGG DROP CHALLENGE (LEADERS GUIDE) 
 

https://www.sciencebuddies.org/science-fair-projects/engineering-design-process/testing-redesign
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 Discuss what happened (10 minutes) 
 

Discuss their designs and how they solved any problems that came up. Ask questions such as: 

 What designs did people think of initially? Did anyone have similar ideas during the 
brainstorming process? Did anyone have a totally unique idea that no one else came up 
with? 

 What problems did people encounter during the design and prototype-building process? 
Did everyone's design work exactly like you thought it would on the first try? Why or why 
not? 

 What did you discover during the testing and redesign process? What changes did you 
make to your designs? Why? 

 What were the results of the final testing? 
 Which devices survived the most drops? Did they have anything in common? 
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Design and build a device that will protect a raw egg as it is 
dropped from a height.  
 
 
BRAINSTORM & DESIGN  
Look at your materials and think about the questions below. 
Then sketch your ideas on a piece of paper. 
 
1: What would happen to your egg if you dropped it on a 

hard surface? 
2: How can you protect your egg?  
3: What kind of materials would cushion its fall? 
4: After the drop, how can you check if your egg is ok? 
5: How can you slow down the drop? 
 

BUILD, TEST, EVALUATE & REDESIGN 
 
Use the materials to build your device. 
Begin testing (maybe without the egg) from a short height and 
get higher and higher! 
When you test, your design may not work as planned. If things 
don’t work out, it’s an opportunity—not a mistake! When 
engineers solve a problem, they try different ideas, learn from 
mistakes, and try again. Study the problems and then redesign.  
 
For example, if: 
 

 The device falls apart, try to think of a different way to 
secure it. 

 
 Does it have weak spots? How could you protect those? 

 
 Are the materials behaving as you expected?  

 
 What could you change to make it stronger? 

 
 If you are using a parachute and it won’t work, try 

dropping it from a higher point to give the air a chance 
to catch the parachute! 

 

 

Mechanical Engineer   Mechanical engineers design many machines and 
vehicles that ideally are not supposed to crash. But if they do, they 
need to keep their fragile occupants (people!) safe. Engineers go 
through a similar testing process where they design, build, test (and 
crash!) prototypes of vehicles before real people are allowed to ride in 
them. 

 

EGG DROP CHALLENGE 
 

 
 
 
 
 
 

MATERIALS  

 Assorted craft, 
packing, and recyclable 
materials: cardboard, egg 
cartons, cotton balls, 
straws, pipe cleaners, 
wooden skewers, rubber 
bands 

 Optional: materials to 
make parachutes (e.g. 
plastic bag and strings).  

 Raw eggs 

 High location to drop 
eggs from (bleachers, 
playground equipment, 
etc.) 

 Paper towels for 
clean-up 

 

https://www.sciencebuddies.org/science-engineering-careers/engineering/mechanical-engineer
https://www.sciencebuddies.org/science-engineering-careers/engineering/mechanical-engineer

