
Engineering Design Workbook 

This is a box with information about the step and task. 

Hello! And welcome to the Engineering Design Workbook. This workbook will 

guide you through the process of finding a problem, discovering a solution, and 

creating an invention! The focus of this exercise is to introduce you to the 

Engineering Design Process and culminates in a presentation at the end. 

Hopefully you will enjoy this process and learn a lot along the way! 

This is a box which requires participation by the student. 

A couple notes on format... 

These arrows indicate that the current page is also relevant to the page either before, 

or after this page. 

Finally. We encourage drawing in place of words whenever it is necessary or easier. 

The goal is for kids to have fun, learn and become comfortable. Engineers and 

designers often work in pictures! Feel free to encourage students use drawings to 

communicate ideas, and in the case where words are required, feel free to help. 



How to Find Problems 

• What are problems you would like to 

solve? 

• Think about different rooms in your house/

area. 

• Ask your family and friends what they 

would like solved. 

Define a Problem You Want to Solve 

Use the next page to write or draw EIGHT different problems that you might be able 

to solve with an invention. 

 

Then, circle the one you like the best and write or draw your problem in the box 

below. 

How to Define a Problem 

• A problem is something which you think 

can be done better. 

• It can be a new problem, or maybe there 

is a solution but it could be done better, 

faster, cleaner, etc. 

The Problem I am Going To Solve Is: 

Important to Remember! 

You are thinking about problems right now. Try hard not to start thinking about the solutions yet 

because the solution is what we will work on. 



Define a Problem You Want to Solve 

Write or draw EIGHT different problems that you might be able to solve with an 

invention. Then circle the one you like best. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

I can use drawings instead of writing? Of course you can! 

Many engineers, designers and problem solvers use drawings instead 

of words when they are thinking. 



Research The Problem              

What to learn in your research 

Here are some things to ask and learn about in your research. 

• What do other people think about the problem? 

• Go deeper. Is there something you missed about the problem? 

• Learn about a different perspective. 

• Are there any current solutions to your problem that you could learn from? 

How to Research 

Interview/Ask People 

Learn more by asking your friends and family. They can be an great resource. 

Observe 

Watch someone act through the problem. Take notes on what you see and ask them about their 

experience. 

Read Books 

Read books about the problem you are trying to solve. They do not have to be perfect resources 

but they can help with a new perspective or ideas. 

Internet 

Make sure you have parent permission to go on the internet. 

If you can’t go on the internet by yourself, ask your parents if they can 

research with you and print out your results. 

What is Research? 

Research is when you go out and learn more about the problem. What are the details? Who can 

you talk to about it? Are there any current solutions to the problem? 

It is important that you are not finding a solution right now, you are learning more about the 

problem. 



Research The Problem              

 Write or draw at least THREE things you learned through 

research. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

I can use drawings instead of writing? Of course you can! 

Many engineers, designers and problem solvers use drawings instead 

of words when they are thinking. 



Brainstorm 

Create a brainstorm about your problem. Be creative, be crazy, be imaginative, don’t 

hold back on your ideas! 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This is a great time to use pictures and drawings so your thoughts flow easily! 

What to Brainstorm About 

• What are different ways you could solve 

this problem? 

• What different kinds of materials could you 

use? 

• Who are different people you could solve 

the problem for? 

What is a Brainstorm? 

Brainstorming is when you write down or draw 

as many ideas and thoughts as you can about 

your problem. Try not to think about the solu-

tion necessarily, but think about all the things 

that involve your problem. 



Brainstorm 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This is a great time to use pictures and drawings so your thoughts flow easily! 



Part I: Draw a Prototype 

First DRAW your prototype. You can draw it as many times as you would like. Try 

drawing your prototype from different sides. You can use   arrows to point out 

different parts of your prototype. 

What is a Prototype? 

A prototype is a first attempt at making your invention. A prototype will be changed many times 

before the end. So the goal is to make something we can change and work on, not something 

perfect. 



Part I: Draw a Prototype 

 



Part II: Make a Prototype 

Now MAKE a physical prototype of your invention! 

 

You may want to take pictures of your prototype. A good engineer documents their 

process. 

Tips on Making Prototypes 

 

Materials 

You can use anything you can find and can use to make a prototype. You could use all recycled 

materials, or crafts, or you could use things that were made to be built with such as Lego. 

You can also use a combination of materials, and even build on things which already exist! 

It Does Not Have to “Work” 

A prototype does not have to move or work. It can if you want it to! But making a model that looks 

like what it should do is great too. 

A Prototype is Not the Final Invention 

Remember that a prototype is not the final invention. It is just the first step toward to final 

invention. So it does not have to be perfect. 

Ask For Help When You Need It 

Making prototypes is hard and usually takes a team of engineers and designers! If you need help 

from your parents, friends or siblings, ask for it. It’s better to ask than to get stuck or frustrated. 



Feedback 

Ask at least two people for feedback on your invention. The most important 2 

questions you should ask are: 

• What do you think worked best about my invention? 

• What do you think I could improve about my invention? 

What is Feedback? 

Feedback is when you ask other people what they think of your work. Feedback can be very hard 

when you worked on something you created. But feedback is very important because it will make 

you a better engineer and designer! 

Feedback #1 

Persons Name:__________________________________________________ 

What worked best? 

 

 

 

 

What could be improved? 



Feedback 

Feedback #2 

Persons Name:___________________________________________________ 

What worked best? 

 

 

 

What could be improved? 

Self Feedback 

Now that you heard from other people, think about your own invention? What did 

you think worked best? And what could be improved? 

What worked best? 

 

 

 

 

What could be improved? 

 

 



Improve 

Take What You Learned and Improve Your Invention 

Now is your opportunity to improve on your invention. You can repeat as many, or as few steps as 

you would like. Here are the steps and how you can use them to improve your design. 

#1 Define the Problem 

 Did you solve the problem you thought you were solving? If not, you may need to write your 

problem statement differently. We call this “reframing.” 

#2 Research the Problem 

 Now that you have so much experience, going back and doing more research can make a 

better foundation for your next steps. 

#3 Brainstorm 

 Go back to the creative and crazy step. Maybe there is a whole new way to think about 

your problem and solution! 

#4 Part I: Draw a Prototype 

 Back to drawing board! Redraw your solution. 

#4 Part II: Make a Prototype 

 Make a new prototype, or tinker with the one you made. You can change as much or as 

little as you want! 

 #5 Feedback 

 If you repeat any of these steps you should always get more feedback. 

 

Improving your invention can be hard. But learning how to improve your inventions 

WILL make you a better engineer and designer. 

Make at least ONE improvement to your invention and then get one person’s 

feedback (step #5) on your improvement. 



Improve 

The change I made was: 

Feedback on Improvement 

Persons Name:____________________________________________________ 



Communicate 

Answer the following questions (and using this packet) to help you make a short 

presentation. Then use your answers to present your invention to a friend or family 

member! 

Share Your Invention 

It is important to share your invention with the people around you and maybe the world! You 

created something which could be helpful, fun, interesting or life saving to someone. Share it! 

For this next part follow these helpful guidelines: 

 

Bold words are things that you should say during your presentation. 

 

Fill in these blanks, and then also say them in your presentation 

___________________________________________________________________

_____________________________________ 

Not sure where to find the answers? Check the (step #_) 

 

 

**Do not say these lines. These lines suggest when you should show something to 

the audience. 



Communicate 

 

Hello my name is ___________________________________________________ 

 

I decided to solve the problem of (step #1) ______________________________ 

 

 _________________________________________________________________ 

 

I researched this problem and learned these two things 

(step #2) 

1. ________________________________________________________________ 

  

 ______________________________________________________________ 

 

2. ________________________________________________________________ 

 

 ______________________________________________________________ 

 

Then I did a brainstorm. Two of my most interesting ideas I thought were (step 

#3) 

**Show the audience your brainstorm worksheet 

 

1. ________________________________________________________________ 

 

 ______________________________________________________________ 

 

2. ________________________________________________________________ 

 

 _____________________________________________________________ 



Communicate 

I made a prototype of my solution (step #4) 

**Show the audience your drawings and physical prototype. 

Here is how it works! 

**Tell the audience how your prototype works! 

 

I got some great feedback on my prototype. One thing people thought worked 

well was (step #5) 

 

__________________________________________________________________ 

 

__________________________________________________________________ 

 

One thing people thought I could improve was 

 

__________________________________________________________________ 

 

__________________________________________________________________ 

After getting feedback I changed this (step 6) 

 

__________________________________________________________________ 

 

__________________________________________________________________ 

 

 

Thank you for listening. I hope you enjoyed my presentation! 



Congratulations! 

Congratulations! 

 

You just completed an 

Engineering Design Cycle! Hopefully it was as much fun as 

it was hard work. 

 

Now you can go back and continue to 

#6 Improve on your invention. Or, start over from the 

beginning with a whole new invention! 


