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Where Fun mixes with Learning. 

Let’s get FLEARNING. 

Special Thanks to Mr. Hendricks, Phoenix High School and 

Mr. Mileson, Park Middle School, both retired with 70+ 

years of providing students with hands-on flearning.  Also, 

thanks to previous students who have given great ideas on 

how to make this a better educational experience.   

 

Student Name __________________  Period _________ 

Please write inside 

only in non-colored 

pencil.  



1 | P a g e  
 

Table of Contents 
            PAGE 

 Intro (STEAM and Class explained)…………………………………… ………………………………………………2 

 Inquiry Based Learning ……………………………………………………………………………………………………..4 

Safety Rules and Protocols ……………………………………………………………………………………………….5 

 Certification Progress Sheet ………………..…………………………………………………………………………..6 

 How You Are Graded……………………….………………………………………….………………………….………..7 

 Skill versus Task versus Project …………………………………………………………..…………………………… 8 

 REVIEW: Learn to Measure the Builder Way …………………….……………..……………………………….9 

 FLEARN 1 (Learning Each Hand Tools) …………………………………………….………………………………10 

FLEARN 2 (Constructing Your Name)  …………………………………………….……….………………………13 

 Engineering Design Concept ……………………………………………………………………………………………16 

 How do Teams Work  ……………………………………………………………………………………………………..18 

 Design Drawing ………………………………………………………………………………..…………………………….19 

 Forces and Loads ……………………………………………………………………………………………………………20 

 Pre-FLEARN structure build…………………………………………………………………………………………….21 

 FLEARN 3 (Save Bubba)…………………………………………………………………………………………………..22 

 Form, Fit and Function ……………………………………………………………………………………………………28 

 Magnetism……………………………………………………………………………………………………………………..29 

 FLEARN 4a (Mag-Lev Racer)…………………………………………………………………………………………….30 

Electricity ……………………………………………………………………………………………………….………………36 

FLEARN 4b (Advanced Mag. Lev.)………………..…………………………………..……….……………………38 

Forces Revisited (F=MxA)………………………………………………………………………………………………..44 

FLEARN 5 (Auto Engineer Challenge)………………………………..…………………………………………….45 

FLEARN 6 (Flight of the Condor)……………………………………………………………………………………...52 

FLEARN 7 (Egg Crass Omelet)  May happen out of order ………………………………………………..58 

 FLEARN 8 (Computer Science Through Robotics) ………………...………………..………………..…….62 

 FLEARN 9 (SNAP Electronics) ……………………………………………………....…………………………………82 

More FLEARN Choices  ………………………………………………..…………………..………………………………….Page 83 

 

 

 

 

 



2 | P a g e  
 

So What Does STEAM mean? 

 

 

We will explore the Science, Technology, Engineering and Math behind every project.  Wait don’t Panic.  

What is: 

 SCIENCE? Study of knowledge of the natural world.   

  You can use books, magazine, the internet, people and your own observations/thinking. 

 

 TECHNOLOGY? Using tools to research, design, build or present the knowledge. 

  This can be a ruler, computer, 3-D printer, power tool, a pencil, your hands, etc….  

 

 ENGINEERING? Designing, constructing, testing, redesigning, improving and/or using. 

  Take the knowledge of the science and technology to solve a problem. 

 

 MATHEMATICS? Science of numbers, quantities and Space.  

  Math is a tool to help us make our best final creation.  

   It helps us measure what we want to know.  

 

 

So what is the ‘A’ in STEAM?  It is ART! 

 ART is the expression of human (that’s you!) creative skills and imagination into your FLEARN 

 

 

 

 

This Class Explained 
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The learning goal of this class is for students to safely learn to solve 

their own problems, projects, tasks and questions using technology, 

teammates and tools. 

In a nutshell (as in summary) 

You, or you and your team, will have real-life based challenges 

(FLEARNS 1 to 8) to complete with set materials, tools available 

to use, competition rules and a deadline to complete the 

project.  If you and your team finish early then you can get working on your 

CHOICE FLEARNS, which are projects that you get to choose to work on 

individually or with a partner.  

So what does Mr. Brager do in this class? 

It is my goal to do the least lecturing I can and have you do the most working/making that you 

can.   I am here to help answer questions, or better yet help you figure out how to answer your 

own questions.   I check out materials, make sure everyone follows the safety rules, show how to 

properly use the tools, help coordinate the set-up and the end-of-class cleaning, keep your attendance and to remove 

students who are interfering with others (yes Make Your Day is still in effect). I also repair the machines, provide 

supplies and help as you need.   Mr. Brager’s job is like an Engineering Shop Supervisor.  

What do we do with this book?  This book does not leave the classroom. 

This book was made to organize your experience in this classroom so that you know exactly when 

your projects are due, what you need to do to get your grades and help explain why and how to 

complete your FLEARNS.  This means all you need to bring is a pencil to this class.  Leave all 

binders, coats, hats, and so on in the cubbies near the front door of this classroom We will go over 

how and when phones can be used in this classroom. 

 

Computer Use:  Computers may be used to research or complete projects.  This means you can use YouTube and other 

websites.  There are three rules on the computers: 

1. The computer usage is strictly for classroom projects (no free-time, or off topic usage). 

2. Do not go anyplace inappropriate. If you are not sure if something is appropriate or 

not, then IT IS NOT! 
3. If something inappropriate comes up, get out of it quickly without making a big deal about it and let Mr. Brager 

know.  He has the ability to check your computer logs, if necessary. 

 

Violation of this results in loss of computer usage in this classroom.  Mr. Brager may choose additional 

consequences.  Sounds harsh, but we do not want to lose your computers.  

Is this teacher Crazy?   I hope 

so, since crazy can be defined 

as extremely enthusiastic. 

Blah, Blah 

Blah 
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Mr. Brager wants to give you the least amount of 

information for you to be successful.  If you are 

getting frustrated remember to ask questions.   

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjOwcq78O_PAhVCx1QKHR1iBXEQjRwIBw&url=http://wilkes.discoveryeducation.com/balbright/category/grad-assignments/inquiry-based-learning/&psig=AFQjCNH79-tpbGVW9mB8RjvdnYK-OkFP3w&ust=1477276098047418
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwito4HO8O_PAhVnwFQKHcinCEsQjRwIBw&url=https://wisertodayandstilllearning.wordpress.com/tag/inquiry-based-learning/&psig=AFQjCNH79-tpbGVW9mB8RjvdnYK-OkFP3w&ust=1477276098047418
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Safety Rules 

The Big Ones (in order of concern) 

1. Use tools for what they are designed.   The number one cause of injury is someone not using the tool properly. For 

example, do not pry with cutting blades or stab foam with a chisel.  The blade can break and flies into your face.  If you 

have not been given a safety training on the tool, then you may not use that tool, until you have the training.  Everyone 

must test on (with 100% accuracy) before being able to use the tool.    

2. No horseplay, running, standing on tables or chairs, throwing objects or pushing of others.  

 Duh, did I really have to say that one?  Can I call this one, “Don’t do stupid stuff in this room?” 

3. When using any tool (or watching someone do it) you must were safety glasses or goggles.  

 Flying objects can blind or kill if eyes are not protected and we still can’t replace eyeballs.  

4. Lanyards and dangling jewelry are removed when you enter class at ALL TIMES. 

 You do not want to be pulled into the machine you’re using and lanyards are in the way anyways.  

5. Long Hair and loose clothing must be secured and out of the way.   

 You still do not want to be pulled into the machine or have your hair ripped out.  

6.  NEVER cut toward your or anyone’s skin or body.   

 Blood needs to stay in your body not all over the place.  

7. Keep fingers at least 2 inches clear of saw blades.  If you need to use a wood pusher, USE IT.  

 We also like to have you leave with the same number of fingers that you came with. 

8. The hot items are HOT (soldering pencils, foam cutters and welding items) so don’t burn yourself. 

 Duh again, the hot items are hot and they burn, therefore ”Don’t do stupid stuff in this room.” 

9. Keep your work space clear of tools you are not using and keep the floor clear of scraps and tools.  

 Sprained ankles, falling injuries and such really are not as much fun as people tell you.   

10. Covered Shoes must be worn at all times.  You cannot use tools when you have open-toe shoes (this means I can see 

your toes (socked or not) or any part of your foot). 

11. (Power Tool Rule) Blade must come to a COMPLETE stop before adjusting machine or taking small pieces of wood 

away from blade.  

Failure to follow safety rules may result in loss of use of tool, or body parts.  Other 

consequences can be chosen by Mr. Brager to ensure a safe classroom, including 

removal from class.  

Safety Tip 42: 

Don’t mess with other’s 

projects, remember they 

might have a hammer handy. 

Also don’t hit others with 

hammers. 

 

WARNING:  Mr. Brager finds no humor in any safety violations and does not 

give warnings.   Wait, isn’t this a warning? 
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CERTIFICATIONS 

You have shown understanding and passed the safety certification for the following tools: 

 Tools    Certification Authorization 

□  General Classroom Safety   ------------ 

□  Hand Tool Cart    ------------ 

□  Foam Cutter     ------------ 

□  Glue Gun     ------------ 

POWER TOOLS (usually only available to 7th and 8th graders) 

 Tools   Safety Video Watched Certification Authorization 

□  Drill Press                              ------------ 

□  Drum, Disc and Belt Sanders  ------------ 

□  Hand Router____________  ------------ 

□  Scroll Saw     ------------ 

□  Band Saw     ------------ 

□  Small Lathe     ------------ 

 

Safety Violations 

Students who are discovered to be purposely using the tool wrong and in an unsafe manner will be required to write a 

safety violation slip. Failure to follow safety rules may result in loss of certification of the tool, parent conference or 

removal from class.   

All injuries are to be reported immediately to Mr. Brager regardless 

how small.  Splinters, nicks and sometimes minor burns are common in construction and use of tools.  Reporting 

of injuries is important to help create a safer classroom and include emphasis/modifications to safety videos and 

certification process.   Students have actually injured themselves more by not treating the burn or wounds.  Mr. Brager 

or the nurse can help you get taken care of.  

 

 

Hot Tool Safety Quiz 
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HOW YOU ARE GRADED 

  

1. Safety Tests      25 Possible Points   ___________________ 

2. FLEARN 1 (Learning Hand Tools)    50 Possible Points   ___________________ 

3. FLEARN 2 (Constructing your Name)   100 Possible Points   ___________________ 

4. FLEARN 3 (Save Bubba)      100 Possible Points   ___________________ 

5. FLEARN 4a (Mag-Lev Racer)    100 Possible Points   ___________________ 

6. FLEARN 4b (Mag-Lev Racer)    100 Possible Points   ___________________ 

7. FLEARN 5 (Auto Engineering Challenge)   100 points Possible_____________________ 

8. FLEARN 6 (Flight of the Condor)    200 Possible Points   ___________________ 

9. FLEARN 7 (Egg Crash Omelet)    100 points Possible_____________________ 

10. FLEARN 8 (Computer Science Through Robotics)  300 Possible Points  _____________________ 

11. FLEARN 9 (SNAP Electronics)    50 Possible Points  _____________________ 

12. Other FLEARNS/Mini FLEARN    Who Knows        _____________________ 

 

 

 

 

Grading Scale     

A  = 94% to 100% 

A- = 90% to 93% 

B+ = 87% to 89% 

B  = 84% to 88% 

B- = 80% to 83% 

C+ = 77% to 79% 

C  = 74% to 76% 

C- = 70% to 73% 

D+ = 67% to 69% 

D  = 60% to 66% 

F  = Below 60%  

 

 

 

 

 

 

 

WHAT IS A MINI FLEARN?    Great question, Mr. Brager (remember he is crazy… um er.. enthusiastic) has 

some one-day challenges that he will have you do to mix things up a bit, or because the weather turns nice or 

for some reason that makes absolutely no sense.  He is weird that way, I won’t tell him that if you don’t. 

WARNING:  As you complete FLEARNS 

grades will be posted in the computer.  

Students who have grades lower than a C- 

will require parent notification if not 

improved within one week of the grading.  

 

ANY USE OF PEN or colored 

pencil results in loss of 10% of 

your grade.  
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SKILLS VERSUS TASKS VERSUS PROJECTS 

Skill:  The ability to do something well. 

Task:  A piece of the work to be done. 

Project: The end goal of tasks and skills being used.  

 

Having the ability to do something is a ________________.  Using that ability to actually do it is a 

___________.  Doing all the tasks and you end up with a finished _____________. 

 

Making a longboard is a  ____________.  Being able to sand the wood and make it smooth is a ______.  

Actually sanding the board is a _________.   

Mr. Brager is going to try to help you safely increase your skills, by providing you opportunities to complete 

tasks to make finished projects.  You are being graded on these skills more than the project.   These skills 
include: 

Work Based    People Based    Technology Based 

Measuring    Teamwork     Research 
Cutting     Sportsmanship    Computer Assisted Drawing 
Sanding    Questioning     Phone usage in work 
Gluing     Discussion versus arguing   elearning (youtube, websites, …) 
Drafting    Critical Thinking    Basics of programming 
Hand Tool Usage   Problem solver    Foam modeling 
Shop Safety 
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Learn to Measure the Builder Way 

In science they use metric (millimeters, centimeters and so on) in construction we use the US customary 

measurement system (inches, feet and so on). 

Before we start our first FLEARN we need to practice using the tape measure.  INCOMING! Mr. Brager has a 

lesson/PowerPoint/poster/videos on how to properly measure.  

Using the tape measure, determine to the nearest 1/16th of an inch for the below shapes both length and 

width. 

   __________ 

 

 

        _______ 

 

 

________ 

 

   

    ___________ 

 

 

 

 

 

 

 

 

 

Measuring Lumber Thickness (T), Width (W) and Length (L) (Actual versus Nominal)  ‘ and “ 

Object A:  T________ x W_______ x L_________ 

Object B:  T________ x W_______ x L_________ 

Object C:  T________ x W_______ x L_________ 

Why that precise?  Great 

question.  If you can’t measure 

and cut wood this precise your 

project will never fit together 

right, you will waste wood and 

get frustrated.  

Only write 

in pencil in 

this book 
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The learning goal of this class is for students to safely learn to solve their own 

problems, projects, tasks and questions using technology, teammates and tools. 

 

 

 

Part 1:  Purpose:  The purpose of this FLEARN is for students to learn: 

1. How the safety training works in this classroom.  

2. How FLEARNS and CHOICE FLEARNS are set up in this booklet. 

3. How to get materials for this and future FLEARNS. 

4. What each tool does and how to properly use the tools. 

5. How wood has grain and how to cut wood properly. 

Part 2:  Description of FLEARN. 

Students will take a piece of scrap and write their name and class period on the wood.  They will then use each tool from 

the hand tool cart and show what it does to the wood when used properly.  The student will write the name of each tool 

on the wood and show where it was used.   

Part 3: Tools available for project. 

Students may only use the tools described in this section.  They must talk to Mr. Brager for permission to use any tool 

outside of those described below.  Be ready to explain why you should be allowed to use this tool, and expect to be 

turned down.  

Tools Allowed:   All tools on the tool carts are allowed for this project.  

Part 4: Safety  

You must be certified on all hand tools before you can use the tool.   If you are not certified and use the tool 

the consequences can be loss of all future use of power tools, loss of all tool usage, removal from class, or 

watching all safety videos and taking a paper pencil test, or other loss of privileges.  

 

PART 5: Materials Needed 

 

1. You will need a piece of scrap wood provided by Mr. B.  The wood is intentionally smaller than you would work on so 

you learn how to use the bar clamps 

 

 

 

 

 

 

 

 

 

 Learning Each Hand Tool

STUDENT TO STUDENT SAFETY TIPS: 

The most common injuries are small nicks 

from grabbing saws by the blades, splinters 

by grabbing the wood wrong.  
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PART 6: DIRECTIONS TO BUILD: (Video: FLEARN 1:  Using the Hand Tools and Clamps) 
 

1.  Use the following tools on the wood to make a cut, mark, line or groove. 

o Coping saw 

o Rafter’s angle (Make a 30 Degree Line) 

o Carpenter’s square (make a right angle) 

o Miter saw and miter box (don’t cut all the way through the wood),  

o Hand rip saw (don’t cut all the way through) 

o Flat and round rasp 

o Flat and round file 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Claw Hammer (not to be used 

for this FLEARN) Miter Saw Hand rip saw 

 

Files and rasps 

Carpenters square 

Rafter angle square 

Coping saw 
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Why do we do a write-up?  Let us go over what is a complete sentence. 

 

Part 7.  REFLECTION (USE COMPLETE SENTENCES for full points) 

 

• Tell me one thing you would have done differently or that you could have done better if you were doing 

this FLEARN again. (an answer of “nothing” is worth no points) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

• Tell me one thing you learned while doing this FLEARN. 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

• Can you see one way that you might use any SKILL you learned in your lifetime outside of school? 

 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

 

 

 

 

 

 

 

 

 

 

 

A skill is one particular ability 

you used, like gluing, 

teamwork, measuring, using 

the chisel, and so on.  

Only write 

in pencil in 

this book 
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Part 1:  Purpose:  The purpose of this FLEARN is for students to learn: 

1. What is a safety meeting and why it is important?   

2. How FLEARNS are set up in this booklet. 

3. To properly measuring your project. 

4. How wood has grain and how to cut wood properly. 

5. How to glue and sand wood working projects. 

6. What is expected in their reflections.  

Part 2:  Description of FLEARN. 

Students will make a nameplate with their first name.  This is their real name (the name Mr. Brager usually calls them in 

class).  Students will properly measure, cut, sand, glue on letters, and finish their nameplate.  After you finish and your 

nameplate is graded then you can paint them.  

Part 3: Tools available for project. 

Students may only use the tools described in this section.  They must talk to Mr. Brager for permission to use any tool 

outside of those described below.  Be ready to explain why you should be allowed to use this tool, and expect to be 

turned down.  

Tools Allowed:   All tools on the tool carts are allowed for this project.  

Part 4: Safety Meeting and Preparation.  

You must be certified on all tools before you can use the tool.   If you are not certified and use the tool the 

consequences can be loss of all future use of power tools, loss of all tool usage, removal from class, or 

watching all safety videos and taking a paper pencil test, or other loss of privileges.  

 

PART 5: Materials Needed 

1. You will need the wood letters for each letter in your first name and the first letter of your last name.  Find them and 

store them in a Ziplock bag with your name and class period written on the bag.  

2. You will need one piece of 1x4 pine board.  The length of the board is determined by the number of letters that you 

are using.   

 

Take the number of letters in your first name and multiply it by 1.5 inches to get the length.  (Lets do this together) 

 

 Number of Letters in my first name is:  ______________ 

 Times 1.5 inches      X  1 ½  inches 

 Length I need to cut the boards is: ______________ 

 

Get a board at least as long as your total above.  You must cut it exactly to the total you show above.  

 

 Constructing and Deconstructing Your Name

The learning goal of this class is for 

students to safely learn to solve 

their own problems, projects, tasks 

and questions using technology, 

teammates and tools. 
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PART 6: DIRECTIONS TO BUILD: (Video: Nameplate Glue Letters) 

 

1. Cut the board to the exact length that is 1 ½ inches times the number of letters you are using.  Mark your cutting line 

using a pencil using a carpenter square.  

 

2. Write your name and class period number on the back of the 

piece of wood. 

 

3. Sand edges using _120_ grit first, then smooth the wood using _220_ grit.  Mr. Brager will put on a sanding mini demo 

to show you how.  

 

4. In the space below plan your nameplate BEFORE you start.  

 

 
 

5. Choose the side you want to place the letters.   Look at video for ideas if you do not remember the demo.  

 

6. Place a dime size drop of glue on the square piece of cardboard, glue and place each letter as demonstrated.  

Head back to the video if you forgot how.  Use a scraper if needed to remove excess glue. CLEAN-UP! 

 

7. (NEXT DAY) If needed, once glue is dry use _220_ grit sandpaper to LIGHTLY sand the letters and remainder of the 

nameplate.   

 

8. On the computer find what your name means and it’s origin and write it on the back of your wood.  In Google.com 

type in “where did (your name) originate?’  Or ‘what does the name (your name) mean’.   Do not use the Urban 

dictionary, as it only gives you slang.  

 

9. Finish the following reflection and self-grading, then show you project to Mr. Brager to get it graded.  THEN, you can 

paint your project at the painting table.   

 

 

 

 

 

 

 

 

 

Measure twice, cut once is 

a motto in a wood shop.   

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjimZ78kO3PAhVXwGMKHae5DswQjRwIBw&url=http://laurentlazard.com/media/Funny-Animated-Clip-Art.html&psig=AFQjCNE5l9uRa0mJvGcuwIUvKKNMn9ZMYg&ust=1477181721519659
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Part 7.  REFLECTION (USE COMPLETE SENTENCES for full points) 

• Tell me one thing you would have done differently or that you 

could have done better if you were doing this FLEARN again. 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

• Tell me one thing you learned while doing this FLEARN. 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

• Can you see one way that you might use any skill you learned in your lifetime outside of school? 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Shoddy (poor quality and rushed) work  

 

Work done in a hurried manner that does not reflect your best work does not have to be accepted by Mr. Brager.  In this 

case expect a very low grade, but you are given the “opportunity” to redo the project.  

 

 

Only write in pencil 
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Research using each other, 

parents, computers, look at 

natures, observe around you.  

Think about how things work. 

 

Write or draw ideas or a 

drawing of what you think 

will work.  

 

This saves a lot of expensive 

materials and your time. 

Write ideas or make 

drawings of what you think 

will work.  

 

Then make a prototype (a 

model of what you think will 

work)  

 

Test your prototype, discuss 

it, think about it, 

change/improve your design 

and build it again, but with 

the final materials.   

 

Keep testing, redesigning and 

thinking until you either run 

out of time, or have your 

project finished to your 

team’s satisfaction.   
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This is the engineering design process that is used in many universities and engineering companies.  Notice the lack of 

arrows.  A good engineer might be doing more than one of these at a time and goes back and forth as they improve their 

understanding of the problem and make their solution to that problem.  
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? 
Working in a team can be great, be ok, or even a disaster.  Working cooperatively is an important skill that needs to be 

discussed and experienced.  

There are somethings that are typical for all teams and let us discuss how this works. 
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Before using materials, it is important to plan how the materials will be cut, put together, or used.   This saves you time, 

saves materials (money) and reduces frustration.  Once you have researched what you are going to do you should make 

a drawing to show what you have planned.  In this class the goal is for your design drawings to have: 

1. An accurate top view.  This is the view looking straight down on the object. 

2. An accurate side view.  This is the view looking at the object straight on from the side.  

3. As many details as possible.  Your drawing should include details like different materials, rubber bands 

and so on.  

4. Labels when needed.  If your drawing is not clear then it should have written labels. 

5. THE SAME SCALE (The Biggie)  The top and side views should be based on the same size model.  

 

TOP VIEW is looking straight down on the object       SIDE VIEW is looking straight from the side of the object   

Do your best and get better each time. 

HINTS: 

1. Use a pencil (I know “Duh Mr. B”) 

2. Make sure you have room before 

starting your drawings. 

3. Use a ruler for straight lines. 

4. Make your initial lines lightly.  

Each box represents a unit of measure.  

Therefore, each square represents the same 

size as the square next to it.  It could be 1 

cm x 1 cm, or 1 inch x 1 inch, or 1 mile by 1 

mile. 
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Force and Loads 
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PRE FLEARN Practice Build 

The next FLEARN is Save Bubba, which is about working with Balsawood and wood 

glue in an engineering design process.   This is a very challenging FLEARN and only 

a three teams have successfully completed the challenge.  

 

For this reason we are going to do a PRACTICE BUILD. 

 

LET’S BUILD A 2 inch x 2 inch x 2 inch cube structure.  Then test its strength.  The 

maximum weight allowed is 4 grams. 

 

Before we get started let’s watch Save Bubba build video and look at the 

examples and watch a short demo.  There is also a build video if you need to 

reference it.  

 

 

 

 

 

 

 

 

 

SAVE BUBBA TIPS to building success:   

1. Watch the build video, if you have to rewatch parts of it. 

2. Plan your build, have one person gluing and another 

cutting.  

3. Research your tower design 

4. Cut as accurately as possible 

5. Sand ends so they are flat against the wood. 

6. Use as much balsawood as possible but stay within the weight requirement 

7. Make sure your walls are fully dry before removing from the wax paper 

8. Do not waste time, build as much as possible each day.  
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The learning goal of this class is for students to safely learn to solve their own 

problems, projects, tasks and questions using technology, teammates and tools. 
 

 

 

PART 1:  THE CHALLENGE 

 

You and your team are design engineers for the construction division of FLEARN Industries. 
Design and build a structure that will hold 100 pounds and weigh less than 10 grams. When 
tested, the structure must eject Bubba to safety as it begins to crush. 
 
PART 2:  THE PURPOSE 

 

The purpose of this team activity is for students to take an assigned problem/challenge and complete the following: 

a) Research about architecture and tower building. 

b) Be introduced to the engineering design process  

1. Ask:  Identify the need and constraints 

2. Research the problem 

3. Imagine:  Develop possible solutions 

4. Plan: Select a promising solution 

5. Create:  Build a prototype 

6. Test and evaluation the prototype 

7. Improve:  Redesign as needed 

c) Use the necessary tools safely to be successful.  

 

Team building and cooperation skills are an important part of this activity.  

 

PART 3: DESIGN CRITERIA 

 

Parameters of the build: 

• Tower must weigh less than 10 grams of 1/8” balsa wood and glue. 

• The tower must be able to fit through the tower gauge.   

• Teams of 2  

• Must have 3 or 4 sides 

• Minimum 6 inches tall and maximum 10” tall 

• Bubba must be at least half way inside the structure. 
 
 
 
 
 

 Save Bubba Created by  James Sullivan’s, CTE teacher at 

Brier Terrace Middle School, ‘Save Bubba’ 

engineering unit.   
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PART 4: DESIGN TEAM 

 

The design team can be two people.  Only one wood tower can be made and used for final testing.   People who decide 

to work by themselves lose 20% of the possible points for this activity.  

 

PART 5: TOOLS AVAILABLE FOR FLEARN. 

Students may only use the tools described in this section.  They must talk to Mr. Brager for permission to use any tool 

outside of those described below.  Be ready to explain why you should be allowed to use this tool, and expect to be 

turned down.  

Tools Allowed (if certified):    

a) Balsa cutters (only to cut balsa wood) 

b) CA Glue (special rules and safety concerns) 

PART 4: SAFETY PLAN  

You must take special care with the CA glue to avoid damaging yourself or equipment.  

 

PART 6:  RESEARCH the problem 

 

You and your team are to research (Head to the computers if you want) your dragster design. 

 

Keywords for online searches that might help are:  Other Keywords You Found? 

 Balsa wood tower designs    _______________________ 

 How to build a balsa wood tower 

 Balsa wood tower design tips    _______________________ 

 Images:  tower designs: load bearing 

 Plane ejection systems     _______________________ 

 

 

Take your notes below about anything that will help you make a strong tower capable of holding weight.   

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 
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  PART 7: THINK: DEVELOP POSSIBLE SOLUTIONS (BRAINSTORMING) 

Have a conversation with your team to come up with what everyone learned and develop a plan/design.   

(Have more questions, head back to the computers to research if you need) 

 

 

 

 

 

 

 

 

 

 

 

 

PART 8 DESIGN: SELECT A PROMISING SOLUTION 

Decide what you want your tower to look like and make a rough drawing of it from a side view. Include 

dimensions (lengths of each side and feature).   

 
 

Each person should have a drawing in their book for grading purposes. 

Label and 

explain the 

part of the 

design that 

will help 

Bubba be 

ejected to 

safety 

Only write 

in pencil in 

this book 
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PART 9: Layout materials and talk about it 

 

Once everyone in your team has their drawing decide which design will be used.  Can your chosen design be built with 

amount of materials being provided. 

 

PART 10: EVALUATION PROTOTYPE AND REDESIGN 

 

As a team ask yourselves if you have considered everything to make the tower as strong as possible.  What have you 

done to help it survive 100 lbs? _______________________________________________________________ 

 

_______________________________________________________________________________________________ 

 

PART 11: BUILD THE TOWER 

 

TAKE YOUR TIME AND BUILD IT RIGHT.   Take turns with tools and building.   

 

 

 

 

 

PART 12: Testing Day (/insert earthquake warning siren) 

 

On the day we do the tower testing you and your team need to do the following to earn full points. 

• Be ready when it is your turn. 

• Work together and talk using positive words. 

• Cheer others successes and never tease other failures. 

• Participate with paying polite attention even when it is not your turn to race. 

• Have a question, ask it.   

• If you see something you really like on another tower, let them know. 

• You can also work on writing up your reflection and self-grade while waiting.  

 

PART 13: BEFORE TOWER TESTING DATA 

 

Collect the following data before testing the tower:   

 

 Name of Tower: ________________ 

  

 Total Mass of Tower__________________grams without ejector (Less than 10 grams required) 

 

 Does the tower fit through the tower design gauge?   Yes __________  No ___________ 

  (these impact your grade) 
 

 

 

 

 

 

Life Hack:  Being 

a good sport 

leads to more 

friends.   

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjimZ78kO3PAhVXwGMKHae5DswQjRwIBw&url=http://laurentlazard.com/media/Funny-Animated-Clip-Art.html&psig=AFQjCNE5l9uRa0mJvGcuwIUvKKNMn9ZMYg&ust=1477181721519659
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjimZ78kO3PAhVXwGMKHae5DswQjRwIBw&url=http://laurentlazard.com/media/Funny-Animated-Clip-Art.html&psig=AFQjCNE5l9uRa0mJvGcuwIUvKKNMn9ZMYg&ust=1477181721519659
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PART 14:   TEST DAY DATA 

Did your tower hold 100 pounds? Yes (    )  No (   ) 

 

How much did your tower carry before structural failure (Collapse)  ____________ lbs. 

 

Did Bubba survive the structural failure?     Yes (    )  No (   )     

Did Bubba flee from the tower before it crashed? Yes (    )  No (   )     

 

If Bubba died how would you let the next of kin know of his demise (death)?  (I am kidding don’t answer that. )  

 

 

PART 15.  REFLECTION (Do this on your own) (YOU ARE TO USE COMPLETE SENTENCES.) 

• Tell me one thing you would have done differently or that you could have done better if you were doing 

this FLEARN again. 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

• Tell me one thing you learned while doing this FLEARN. 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

 

• Can you see one way that you might use any skill you learned doing this in the future, outside of 

school? 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 
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Self Grading of FLEARN 3 You circle number in regular pencil, Mr. Brager in Red Pen

Barely Partially Completed Mostly Well Total

Not Done Started Done Sloppily Done Done Multiplier Points

Safety plan followed 0 1 2 3 4 5 x2

Design drawing complete 0 1 2 3 4 5 x4

Tower is ready on time 0 1 2 3 4 5 x2

Before Tower Testing Data 0 1 2 3 4 5 x2

Test Day Participation 0 1 2 3 4 5 x2

Test Day Data 0 1 2 3 4 5 x2

Worked well with team 0 1 2 3 4 5 x4

Reflection/Self Grade 0 1 2 3 4 5 x2

 100 Total Points Possible Total Points _________

Only write 

in pencil in 

this book 
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When Engineers match parts to the needs.  

 

 

 

 

1. What do we want it to do and what constraints are there on doing it? 

2. What form/shape can it take to do what we want it to do.? 
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The learning goal of this class is for students to safely learn to solve their own 

problems, projects, tasks and questions using technology, teammates and tools. 

 

 

 

Adapted from Mr. Hendricks, Phoenix High School’s: Mag-Lev Vehicle Challenge 

 

PART 1:  THE PROBLEM 

 

High traffic volumes and environmental concerns (pollution from cars, 

buses, trains, and trucks) all over the Tri-Cities has made the local governments to look at better ways of transportation.  

One possible solution being considered is to design and construct a high-speed rail system to transport people and 

goods around the Tri-City area.  

 

Your engineering company has received a call for a proposal to design and test the feasibility of a fixed route magnetic 

levitated vehicle for possible use on the proposed high speed rail system.  

 

PART 2:  THE PURPOSE 

 

The purpose of this team activity is for students to take an assigned problem/challenge and complete the following: 

d) Research about Magnetic Levitating cars. 

e) Design a car 

f) Build and test a car 

g) Redesign a car 

h) Rebuild or fine tune the car 

i) Test and race the final car 

j) Debriefing: Presentation of skills and knowledge learned 

 

Team building and cooperation skills are an important part of this activity.  

 

PART 3: DESIGN CRITERIA 

 

Magnetic Levitation Vehicle must: 

• Be safe and low cost (no longer than 6 inches) 

• Be reliable (Be able to run the ramp 3 times without breaking) 

• Travel under its own power (Will be starting at top of ramp and let go) 

• Be capable of high speeds (Fastest one wins ☺) 

 

PART 4: DESIGN TEAM (WHY NOT A BIGGER TEAM?)  

 

The design team can be two or three people.  More than one vehicle can be made, but only one is used for the final 

race.   People who decide to work by themselves lose 20% of the possible points for this activity.  

 

 

 Mag-Lev Vehicles Challenge
STUDENT TO STUDENT SAFETY TIPS: 

The most common injuries are getting hot 

glue on our fingers, or pushing the magnet 

down into the glue.  Get the hot glue off 

immediately and get it under cool water.  
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PART 5: TOOLS AVAILABLE FOR FLEARN. 

Students may only use the tools described in this section.  They must talk to Mr. Brager for permission to use any tool 

outside of those described below.  Be ready to explain why you should be allowed to use this tool, and expect to be 

turned down.  

Tools Allowed:   (safety glasses are required) 

c) All tools on the tool carts are allowed for this project.  

d) Scissors/Sheers  

e) Foam Cutter (Very Hot) 

f) Glue Gun (Very Hot) 

PART 4: SAFETY PLAN  

You must be certified on all tools before you can use the tool.   If you are not certified and use the tool the 

consequences can be loss of all future use of power tools, loss of all tool usage, removal from class, or 

watching all safety videos and taking a paper pencil test, or other loss of privileges.   

  

PART 5:  RESEARCH AND DESIGN PHASE 

 

You and your team are to research (Head to the computers if you want) what you want your car to look like and draw it 

below with two views from the top and from the side. Include dimensions (lengths of each side and feature).  If it helps 

get a foam block to look at.  

 

1. Make your rough idea sketch here BEFORE YOU BUILD.  

  TOP  VIEW       SIDE VIEW 
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PART 6: MATERIALS NEEDED 

 

Your team should get: 

a) Two foam blocks 

b) Cardboard as needed 

c) Sheers (to cut cardboard) 

d) Glue gun (if you need a glue stick ask Mr. Brager) 

e) four magnets 

 
PART 7: ALTERNATIVE PROJECTS 

In class or at home you can work to earn additional points for yourself, or as a team, by: 

 

A. (30 points) Using Google Earth, design a route for the MAG-LEV Train around the Tri-Cities including new bridges 

needed and explain why you would choose this route.  

B. (25 Points) Research and make a PowerPoint/Prezi on High Speed Rail Systems, Mag-Lev Transportation 

Systems, History of the Railroad Industry or Future Fixed Route Transportation Systems.  

C. (20 Points) Write a creative story that involves transportation or high speed rail systems, min. 2 pages typed.  

D. (# points depends) Write a Poem about your vehicle or design team.  

E. (one point for each vocabulary word) Make a crossword puzzle using a crossword puzzle maker.  The words 

must relate to this unit, be correctly spelled and have the correct definition.  

F. (15 points) Take pictures as you build and make a stop animation or Photostory 3 on the construction of your 

Mag-Lev Vehicle.  

G. (25 points)  Make a rap, musical jingle or short song to promote your mage lev prototype to the world.  

H. (25 points) Create a unique, clever and catchy advertising flyer (tri-fold) for your mag-lev prototype. 

I. (25 points) Make a quick 30 second to 1 minute advertisement video for your vehicle.  (5 bonus points if it is 

selected to be shown in the cub report).  

J. Have another related project you want to do?  Ask Mr. Brager 

 

Be prepared to present your project to the class.  The alternative projects can be done (and points earned) until the last 

day of the quarter.  

 

 

 

 

 

 

 

 

 

HINT: Look at the width 

of the track, how far 

apart the magnets are 

and the two example 

cars. 
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After you make your final vehicle you are to draw it again TOP and SIDE VIEW 

 

 

Detailed Drawing 

On This Page 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Make a detailed and as accurate as possible drawing above.    Each person of the team must make a drawing in their 

book for grading purposes.  

 

PART 8: RACE DAY (VROOM VROOM) 

  

WHEN WE RACE: 

On the day we do races you and your team need to do the following to earn full points. 

• Be ready when it is your turn to race. 

• Work together and talk using positive words. 

• Cheer others successes and never tease other failures. 

• Participate with paying polite attention even when it is not your turn to race. 

• Have a question, ask it.   

• If you see something you really like on another car, let them know. 

Life Hack:  Being 

a good sport 

leads to more 

friends.   

To
p

 V
ie

w
                             Sid

e
 V

ie
w
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PART 9: BUILD AND TEST YOUR VEHICLE 

 

Is there anything that you notice that could make your vehicle go faster?  Make the change 

and see what happens.  If you need more foam get a piece or two and make some different 

models and race them.  

 

PART 10: RACE DAY DATA 

 

Collect the following data before racing:  

 

 Name of Car  (Write the name on the top of the car): ________________ 

  

 Total Mass of Vehicle ___________________ 

 

 Front of car to Center of Mass point is __________ cm  (Watch the demonstration or video of this) 

 

PART 11.  REFLECTION (USE COMPLETE SENTENCES for full points) 
Tell me one thing you would have done differently or that you could have done better if you were doing this FLEARN 

again. 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

• Tell me one thing you learned while doing this FLEARN. 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

 

 

• Can you see one way that you might use any skill you learned doing this in the future, outside of school? 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

WHAT IS CENTER OF MASS?  I am glad 

you asked.  Watch for Mr. Brager’s 

mini demo on why this is important 

and how to figure it out.  

Only write 

in pencil in 

this book 
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Remember if you did this without a group 

(aka solo) then you lose 20 points!  The 

most you can earn is 80 points on this 

FLEARN. 
Only write 

in pencil in 

this book 
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http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjvz7OD5e_PAhUUWWMKHeFqA6MQjRwIBw&url=http://www.explainthatstuff.com/electricity.html&psig=AFQjCNEvsZ1D6iP3o4KXk-B_qjwaZdrNwg&ust=1477272996013021
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi7l_6M5e_PAhUI-GMKHYd5DgwQjRwIBw&url=https://www.emaze.com/@ALCIFQCQ/Presentation-Name&psig=AFQjCNEvsZ1D6iP3o4KXk-B_qjwaZdrNwg&ust=1477272996013021
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https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjC-86i4u_PAhVR6mMKHfXzDk4QjRwIBw&url=https://www.cdli.ca/courses/ep/predesign/t03/02knowledge-skills/act-10a.htm&bvm=bv.136593572,d.cGc&psig=AFQjCNFY44gJQi5ykExNuWf4yQC-2blAQQ&ust=1477272286560717
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiVxYGx4-_PAhUP4mMKHWwZDVUQjRwIBw&url=http://www.instructables.com/id/How-to-Power-with-Intel-Edison/&bvm=bv.136593572,d.cGc&psig=AFQjCNHQTU_PJsUYmAD_e5DYcECjmHDtGQ&ust=1477272556335884
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The learning goal of this class is for students to safely learn to solve their own 

problems, projects, tasks and questions using technology, teammates and tools. 

Adapted from Mr. Hendricks, Phoenix High School’s: Mag-Lev Vehicle 

Challenge 

 

PART 1:  THE PROBLEM 

 

The year is 2035 and oil is running out.  People are looking for all sort 

of alternative ways for people to get from one place to another.  One 

option is the use of magnetic levitation (Mag Lev) vehicles attached 

to the electric power grid. 

 

Your engineering team has been asked to design a mag lev vehicle that can travel the length of the powered road as fast 

as possible.  Your vehicle must make it across the track in 5 seconds to be successful.   

 

PART 2:  THE PURPOSE 

 

The purpose of this team activity is for students to take an assigned problem/challenge and complete the following: 

k) Research about Magnetic Levitating cars. 

l) Design a car 

m) Build and test a car 

n) Redesign a car 

o) Rebuild or fine tune the car 

p) Test and race the final car 

q) Debriefing: Presentation of skills and knowledge learned 

 

Team building and cooperation skills are an important part of this activity.  

 

PART 3: DESIGN CRITERIA 

 

Magnetic Levitation Vehicle must: 

• No longer than 6 inches and be able to fit on the track.  

• Be reliable (Be able to run the ramp 3 times without breaking) 

• Travel using the power provided (No other launching or pushing) 

• Be capable of high speeds (must complete the track under 5 seconds.) 

 

PART 4: DESIGN TEAM 

 

The design team can be two or three people.  Only one vehicle can be made and used for the final race.   People who 

decide to work by themselves lose 20% of the possible points for this activity.  

    Advanced Mag-Lev Vehicle Challenge

SAFETY ALERT!! 

Students who do not follow this simple rule 

will get cut from the blades of the 

propeller.  DO NOT hold your car on the 

track in a way that the blades can hit your 

hand.  YOU CAN GET CUT BADLY…ask Mr. 

Brager he stuck his hand in the blades.  

Lots of blood.  Not pretty. 

BIG OL’ HINT #1: 

This unit has two parts: 

1. First, build the car that 

floats on the track.  

2. Then add the motor 

and wires so that 

electrical circuit is 

completed and the car 

travels down the track.  
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PART 5: TOOLS AVAILABLE FOR FLEARN. 

Students may only use the tools described in this section.  They must talk to Mr. Brager for permission to use any tool 

outside of those described below.  Be ready to explain why you should be allowed to use this tool, and expect to be 

turned down.  

Tools Allowed:   (safety glasses are required) 

g) All tools on the tool carts are allowed for this project.  

h) Scissors/Sheers  

i) Foam Cutter (Very Hot) 

j) Glue Gun (Very Hot) 

PART 4: SAFETY PLAN  

You must be certified on all tools before you can use the tool.   If you are not certified and use the tool the 

consequences can be loss of all future use of power tools, loss of all tool usage, removal from class, or 

watching all safety videos and taking a paper pencil test, or other loss of privileges.   

  

PART 5:  RESEARCH AND DESIGN PHASE 

 

You and your team are to research (Head to the computers if you want) what you want your car to look like and draw it 

below with two views from the top and from the side. Include dimensions (lengths of each side and feature).   

 

 

1. Make your rough idea sketch here BEFORE YOU BUILD.    

  TOP  VIEW       SIDE VIEW 
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PART 6: MATERIALS NEEDED 

 

Your team should get: 

f) One Mag Lev kit (board, motor, springs, blade, four 

magnets) 

g) Sheers (to cut cardboard if needed) 

h) Glue gun (if needed) 

i) four magnets 

j) You can use cardboard or foam as needed. 

 
PART 7: ALTERNATIVE PROJECTS 

In class or at home you can work to earn additional points for yourself, or as a team, by: 

 

K. (30 points) Using Google Earth, design a route for the MAG-LEV Train around the Tri-Cities including new bridges 

needed and explain why you would choose this route.  

L. (25 Points) Research and make a PowerPoint/Prezi on magnetism, electric circuits, high speed rail systems, Mag-

Lev Transportation Systems, History of the Railroad Industry or Future Fixed Route Transportation Systems.  

M. (20 Points) Write a creative story that involves transportation or high speed rail systems, min. 2 pages typed.  

N. (# points depends) Write a Poem about your vehicle or design team.  

O. (one point for each vocabulary word) Make a crossword puzzle using a crossword puzzle maker.  The words 

must relate to this unit, be correctly spelled and have the correct definition.  

P. (15 points) Take pictures as you build and make a stop animation, Gif or Photostory 3 on the construction of 

your Mag-Lev Vehicle.  

Q. (25 points)  Make a rap, musical jingle or short song to promote your mage lev prototype to the world.  

R. (25 points) Create a unique, clever and catchy advertising flyer (tri-fold) for your mag-lev prototype. 

S. (25 points) Make a quick 30 second to 1 minute advertisement video for your vehicle.  (5 bonus points if it is 

selected to be shown in the cub report).  

T. Have another related project you want to do?  Ask Mr. Brager 

 

Be prepared to present your project to the class.  The alternative projects can be done (and points earned) until the last 

day of the quarter.  

 

 

 

 

 

 

 

 

Big OL’ HINT #2: Look at 

the width of the track, 

how far apart the 

magnets are and the 

two example cars. 
 

Want another hint to make your car go 

faster?  Newton’s Second Law of Motion 

says Force = Mass x Acceleration.  Check 

out a youtube on F = M x A.  

Also what about center of mass/gravity? 
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2. After you make your final vehicle you are to draw it again TOP and SIDE VIEW 

 

Detailed Drawing 

On This Page 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Make a detailed and 

as accurate as 

possible drawing 

above.    Each person 

of the team must 

make a drawing in 

their book for grading 

purposes.  

 

 

PART 8: RACE DAY (VROOM VROOM) 

  

WHEN WE RACE: 

On the day we do races you and your team need to do the following to earn full points. 

• Be ready when it is your turn to race. 

• Work together and talk using positive words. 

• Cheer others successes and never tease other failures. 

• Participate with paying polite attention even when it is not your turn to race. 

• Have a question, ask it.   

• If you see something you really like on another car, let them know. 

 

 

Life Hack:  Being 

a good sport 

leads to more 

friends.   

Only write 

in pencil in 

this book 

To
p

 V
ie

w
                             Sid

e
 V

ie
w
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PART 9: BUILD AND TEST YOUR VEHICLE 

 

Is there anything that you notice that could make your vehicle go faster?  Make the change and see what happens.  If 

you need more foam get a piece or two and make some different models and race them.  

 

PART 10: PRERACE DAY DATA 

 

Collect the following data before racing:  

 

 Name of Car: ________________ 

  

 Total Mass of Finished Vehicle ___________________ 

 

 Front of car to Center of Mass point is __________ cm  (Watch the demonstration or video of this) 

 

 

PART 11.  REFLECTION (Do this on your own) (Cough Cough…. COMPLETE SENTENCES) 

• Tell me one thing you would have done differently or that you could have done better if you were doing 

this FLEARN again. 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

• Tell me one thing you learned while doing this FLEARN. 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

 

• Can you see one way that you might use any skill you learned doing this in the future, outside of school? 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

 

 

 

 

WHAT IS CENTER OF MASS?  I am glad you 

asked.  Watch for Mr. Brager’s mini demo 

on why this is important and how to figure it 

out.  
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Only write 

in pencil in 

this book 

Self Grading of FLEARN 4 You circle number in regular pencil, Mr. Brager in Red Pen

Barely Partially Completed Mostly Well Total

Not Done Started Done Sloppily Done Done Multiplier Points

Safety plan followed 0 1 2 3 4 5 x3

Design drawings complete 0 1 2 3 4 5 x3

Car is ready for race 0 1 2 3 4 5 x2

Electric circuit works 0 1 2 3 4 5 x2

Race day data completed 0 1 2 3 4 5 x2

Race day participation 0 1 2 3 4 5 x2

Worked well with team 0 1 2 3 4 5 x4

Reflection done well 0 1 2 3 4 5 x2

 100 Total Points Possible Total Points _________

3 
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Energy as part of a physical action or movement.  Or any action, when unopposed, that changes the motion of an 

object. 

 

Newton’s three laws of motion in basic, summarized terms. 

First Law:  An object at rest will stay at rest and an object in motion will stay in motion unless acted upon by an external 

force.  

Second Law: Force (F) = Mass (M) times Acceleration (A)   or  (F=M x A)                  HINT HINT  (A = F / M) 

Third Law:  For every action there is an equal and opposite reaction.  

 

 

Friction Force 
Gravity Magnetic Force Applied Force 

Buoyant Force Tension Force 
Drag Force Spring Force 
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The learning goal of this class is for students to safely learn to solve their own 

problems, projects, tasks and questions using technology, teammates and tools. 

 

 

 

 

 

PART 1:  THE PROBLEM 

 

You and your team are design engineers for the automotive division of FLEARN Industries. You are assigned to 
design the new FLEARN Dragster.  The vehicle must be aerodynamically sound, stylish, and futuristic looking 
for the company to not only win the International Rocket Car 1000, but also to win with style. You and your 
team will be in charge of the designing, constructing, and testing of the new vehicle. All cars in the company 
will be compared for excellence in design, craftsmanship, aerodynamics, and the fastest racing time. 
 

PART 2:  THE PURPOSE 

 

The purpose of this team activity is for students to take an assigned problem/challenge and complete the following: 

a. Research about automobile aerodynamics. 

b. Be introduced to the engineering design process  

i. Ask:  Identify the need and constraints 

ii. Research the problem 

iii. Imagine:  Develop possible solutions 

iv. Plan: Select a promising solution 

v. Create:  Build a prototype 

vi. Test and evaluation the prototype 

vii. Improve:  Redesign as needed 

c. Use the necessary tools safely to be successful.  

 

Team building and cooperation skills are an important part of this activity.  

 

PART 3: DESIGN CRITERIA 

 

Dragster vehicle must: 

• Prototypes are made out of foam. 

• One wood block is given to each team (stamp name on it and use it carefully) after prototype done 

• The dragster will be launched on the dragster track.  

• Be capable of high speeds (Fastest one wins ☺) 

 

PART 4: DESIGN TEAM 

 

The design team can be two people.  Only one wood vehicle can be made and used for the final race.   People who 

decide to work by themselves lose 20% of the possible points for this activity.  

 

 

 

 Auto Engineering Challenge
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PART 5: TOOLS AVAILABLE FOR FLEARN. 

Students may only use the tools described in this section.  They must talk to Mr. Brager for permission to use any tool 

outside of those described below.  Be ready to explain why you should be allowed to use this tool, and expect to be 

turned down.  

Tools Allowed (if certified):    

a) All tools on the tool carts are allowed for this project.  

b) Foam Cutter (Very Hot) 

k) Glue Gun (Very Hot) 

l) Hand Drill 

m) Scroll Saw 

n) Hand and Power Sanders 

PART 4: SAFETY PLAN AND SAFETY VIDEOS TO WATCH PRIOR TO MATERIALS 

BEING ISSUED. 

You must be certified on all tools before you can use the tool.   If 

you are not certified and use the tool the consequences can be loss of all future use of power tools, loss of 

all tool usage, removal from class, or watching all safety videos and taking a paper pencil test, or other loss 

of privileges.  

 

We will be completing the safety videos, quizzing, group demonstrations by teacher and individual practicums (one-on-

one testing).  When you are done with this unit you should be certified on all tools listed above.  You may only use them 

for projects that call for their use.  Ask Mr. Brager if you are not sure if your project allows use of the tool.   

 

PART 5:  RESEARCH the problem 

 

You and your team are to research (Head to the computers if you want) your dragster design. 

 

Keywords for online searches that might help are:  Other Keywords You Found? 

 Aerodynamic dragster designs    _______________________ 

 CO2 Dragsters 

 Wheel friction and pinewood derby   _______________________ 

 What is wind resistance? 

 Weight and drag of automobile design.   _______________________ 

 Center of Mass on cars     

 No Co2 dragster Kelvin (what we will be using)  _______________________ 

 Importance of wheel alignment 

 Correlation between weight and speed.    _______________________ 

 Newton’s Second Law of Motion (F=MA) 

 

Want to make your car faster?  Search ‘Make my pinewood derby go faster’, but remember these are 

different types of cars than what we are using.  

 

What happens if you 

mess up the wood 

block for your 

dragster?  You have to 

make your own block, 

on your own. No help 

from Mr. B. except he 

will hand you a scrap 

piece of wood. 
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Take notes below about anything that will help you make the fastest car.   

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

PART 6: IMAGINE: DEVELOP POSSIBLE SOLUTIONS (BRAINSTORMING) 

 

Have a conversation with your team to come up with what everyone learned and develop a plan/design.   

(Have more questions, head back to the computers to research if you need) 

 

 

 

 

 

 

 

 

 

 

 

 

 

Newton’s Second Law of Motion :  Force = Mass x Acceleration 

• Force is measured in Newtons (The force that gives a mass of 1 kilogram an acceleration of 1 meter per second 

per second.) 

• Mass is measured in grams 

• Acceleration is measured in Meters per second per second (huh? Let’s discuss this) 
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PART 7: PLAN: SELECT A PROMISING SOLUTION 

Decide what you want your car to look like and make a rough drawing of it below with two views (from the 

top and from the side). Include dimensions (lengths of each side and feature).  If it helps get a foam block to 

do part 8 (see below) while you do your drawing.  

 
 

Each person should have a drawing in their book for grading purposes.  

 

PART 8: CREATE: BUILD A PROTOTYPE 

 

After teacher review and ok of preliminary design your team should get: 

1. Foam blocks for your prototype (one that helps you define the basic shape) 

2. Once you have made your prototype redesign your dragster.  

3. Once this is done come to me as a team (Bring this book with you) to get your team’s wood dragster kit.  

 

 

 

 

 

 

Why do we make a 

prototype? Is it a 

waste of time? 

To
p

 V
ie

w
                             Sid

e
 V

ie
w
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PART 9: EVALUATION PROTOTYPE AND REDESIGN 

 

As a team ask yourselves if you have considered everything to make the car as fast as possible.  Hint:  Mr. Brager has 

special tools and supplies available to make your car faster if you ask him for the right tool or supply.  Make sure you ask 

the correct question or he might hand you something that you do not want.   Mwahahaha /snicker 

 

PART 10: BUILD THE WOOD RACECAR 

 

TAKE YOUR TIME AND BUILD IT RIGHT.   Take turns with tools or have the best craftsperson do most of the work.   

Part 11:  DRAW YOUR FINISHED CAR (show TOP and SIDE VIEW) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

PART 11: RACE DAY (VROOM VROOM) 

On the day we do races you and your team need to do the following to earn full points. 

• Be ready when it is your turn to race. 

• Work together and talk using positive words. 

• Cheer others successes and never tease other failures. 

• Participate with paying polite attention even when it is not your turn to race. 

• Have a question, ask it.   

• If you see something you really like on another car, let them know. 

Life Hack:  Being 

a good sport 

leads to more 

friends.   

To
p

 V
ie

w
                             Sid

e
 V

ie
w
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PART 12: BUILD AND TEST YOUR VEHICLE 

Is there anything that you notice that could make your vehicle go faster?  Make the change and see what happens.   

 

 

PART 13: BEFORE RACE DAY DATA 

 

Collect the following data before racing:   

 

 Name of Car: ________________ 

  

 Total Mass of Vehicle __________________grams 

 

 Front of car to Center of Mass point is __________ cm (Mr. Brager will do a demo on this, Ask Him) 

 
PART 14:   RACE DAY DATA 

 

Prediction of who you think will win?  Which car ____________?  What place will your car come in? __________ 

 

Did you notice any patterns about cars that won?  ________________________________________________________ 

 

__________________________________________________________________________________________________ 

 

__________________________________________________________________________________________________ 

 

PART 15: (SIDE FLEARN) ALTERNATIVE PROJECTS 

 

In class or at home you can work to earn additional points for yourself, or as a team, by: 

U.  (25 Points) Research and make a PowerPoint on dragsters, the top speeds, where they can be raced in 

Washington State, different types of dragsters and races.  

V. (25 Points)  Explain how the dragster is showing each of Newton’s three laws of motion while in the dragster 

launching system.  

W. (25 Points) Write a creative story about a dragster, min. 2 pages typed.  

X. (# points depends) Write a Poem about your vehicle or design team.  

Y.  (30 points) Take pictures as you build and make a stop animation or Photostory 3 on the construction of your 

dragster.  

The alternative projects can be done (and points earned) until the last day of the quarter.  

 

PART 16.  REFLECTION (Do this on your own) 

• Tell me one thing you would have done differently or that you could have done better if you were doing 

this FLEARN again. 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

First speed of car in actual race: 

 

_____________________MPH 
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• Tell me one thing you learned while doing this FLEARN. 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

• Can you see one way that you might use any skill you learned doing this in the future, outside of school? 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

Self Grading of FLEARN 3 You circle number in regular pencil, Mr. Brager in Red Pen       

      Barely  Partially Completed Mostly Well   Total   

    Not Done Started Done Sloppily Done Done Multiplier Points   

Safety plan followed 0 1 2 3 4 5 x4     

Design drawings complete 0 1 2 3 4 5 x4     
Car is ready for 
race   0 1 2 3 4 5 x2     

Race day data completed 0 1 2 3 4 5 x2     

Race day participation 0 1 2 3 4 5 x2     

Worked well with team 0 1 2 3 4 5 x4     
Reflection done 
well   0 1 2 3 4 5 x2     

              

      100 Total Points Possible      Total Points _________ 

 

 

Our car is ready and the write up is done, what do we do now? 

• Have you colored the car? 

• Finish your reflection and grade yourself 

• Now do a Side FLEARN or finish a previous project  
 

 

 

 

 

 

5 
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The learning goal of this class is for students to safely learn to solve their own 

problems, projects, tasks and questions using technology, teammates and tools. 

 

 

 

 

PART 1:  THE PROBLEM 

 

You and your team are design engineers for the flight division of FLEARN Industries. You are assigned to design 
the new FLEARN hybrid glider.  The glider must fly from different types of applied forces (rubber tubing or C02 
cartridges).  Students must take their time to build each component of the plane carefully.  
 

PART 2:  THE PURPOSE 

 

The purpose of this team activity is for students to take an assigned problem/challenge and complete the following: 

a. Research about glider and airplane aerodynamics, as well as lift of an airplane wing. 

b. For students to take their time and build this properly.  DO NOT RUSH THIS. 

c. Be introduced to the engineering design process  

1. Ask:  Identify the need and constraints 

2. Research the problem 

3. Imagine:  Develop possible solutions 

4. Plan: Select a promising solution 

5. Create:  Build a prototype 

6. Test and evaluation the prototype 

7. Improve:  Redesign as needed 

8. Use the necessary tools safely to be successful.  

 

Team building and cooperation skills are an important part of this activity.  

 

PART 3: DESIGN CRITERIA 

 

The glider must: 

• Be carefully made from the materials provided.  Because if your team messes up the materials they will 

not be given new ones, but rather they will be given blank foam boards that they have to make their 

pieces from (which is very difficult) 

• The glider will be launched from the glider launching system.  

• Be capable of going far (The longest flight wins ☺) 

    Flight of the Condor
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PART 4: DESIGN TEAM 

 

The design team can be two or three people.  Only one condor 

supply kit is provided by each team.  The glider is to be made and 

used for the final launches.  These launches are twice from the 

rubber tubing launching and twice with CO2 cartridges.   No one is 

allowed to go solo during this activity.  

 

PART 5: TOOLS AVAILABLE FOR FLEARN. 

Students may only use the tools described in this section.  They 

must talk to Mr. Brager for permission to use any tool outside of 

those described below.  Be ready to explain why you should be 

allowed to use this tool, and expect to be turned down.  

Tools Allowed:    

• All tools on the tool carts are allowed for this project.  

• Foam Cutter (Very Hot) 

• Glue Gun (Very Hot) 

PART 4: SAFETY PLAN 

You must be certified on all tools before you can use the tool.   If you are not certified and use the tool the 

consequences can be loss of all future use of power tools, loss of all tool usage, removal from class, or 

watching all safety videos and taking a paper pencil test, or other loss of privileges.  

PART 5:  RESEARCH the problem 

 

You and your team are to research (Head to the computers if you want) your glider design. 

 

Keywords for online searches that might help are:  Other Keywords You Found? 

 How to make a simple glider    _______________________ 

 How does an airplane wing work 

 Airplane lift      _______________________ 

 Aerodynamics of flight 

 How does an airplane work    _______________________ 

 Center of Mass on airplanes    

 Shape of a glider wing     _______________________ 

 

Want to make your glider go farther?  Look carefully at the Kelvin Condor Glider and in particular check 

out how the wings are made and the center of mass before you start making your plane. 

 

 

 

 

 

 

What happens if you mess 

up the materials?  You 

have to make your own 

from foam board that Mr. 

Brager has… it will be hard 

to do.  
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Take your notes below about anything that will help you make the best glider.   

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

PART 6: IMAGINE: DEVELOP POSSIBLE SOLUTIONS (BRAINSTORMING) 

Have a conversation with your team to come up with what everyone learned and develop a plan/design.   

 (Have more questions, head back to the computers to research if you need) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Hint: Come up with a strategy on how you 

will make the best possible wings. 
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PART 7: PLAN: SELECT A PROMISING SOLUTION 

Decide what you want your glider to look like and make a rough drawing of it below with 

two views (from the top and from the side). Include dimensions 

(lengths of each side and feature).  

 
 

PART 8: CREATE: NO PROTOTYPE, NO SECOND KITS 
 

Get started on your build, but any place you are not sure what to do next, consider the following: 

1. Read the Kelvin instructions 

2. Watch the part of the Condor Build video you are about to work on.   

3. Ask another team what they did, or are going to do. 

4. If you ask Mr. Brager what you should do next,  he might just stare at you blinking (it’s intentionally annoying)  

 

 

 

 

 

 

 

Hint: Design the 

front of the plane 

while planning the 

center of mass. 

Each person should have 

a drawing in their book 

for grading purposes. 

 

 

To
p

 V
ie

w
                             Sid

e
 V

ie
w
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Part 9: FINDING YOUR PLANES CENTER OF GRAVITY(The difference between flying and crashing) 

 

The Center of Gravity (COG) needs to be at the APEX of the wing. Mr. Brager will give a demo on how to find the COG 

and move it to where you want.  

 

 

PART 10: EVALUATION OF BUILD AND REDESIGN 

 

Once done, test your glider (it might break, if it does get the pieces to Mr. Brager he will show you how to fix it).  Does it 

need any changes?   

 

Is your plane done, have finished the write up and you have nothing to do? 
Look at the make and takes, help another team, do an alternative project (see below), find another make and take.  

 

PART 11: (SIDE FLEARN) ALTERNATIVE PROJECTS 

 

In class or at home you can work to earn additional points for yourself, or as a team, by: 

A.  (25 Points) Research and make a PowerPoint on gliders, hang gliders, parasailing, airplanes or aeronautical 

engineering.  

B. (25 Points)  Explain how the glider is showing each of Newton’s three laws of motion while in the glider 

launching system.  

C. (25 Points) Write a creative story about a flying, min. 2 pages typed.  

D. (# points depends) Write a Poem about your vehicle or design team.  

E.  (50 points) Take pictures as you build and make a stop animation or Photostory 3 on the construction of your 

glider.  

F. (25 points)  Make a rap, musical jingle or short song to promote your glider to the world.  

G. (25 points) Create a unique, clever and catchy advertising flyer (tri-fold) for your glider prototype. 

H. (25 points) Make a quick 30 second to 1 minute advertisement video for your glider or your airlines and why 

people should fly with you.  (5 bonus points if it is selected to be shown in the cub report).  

I. Have another related project you want to do?  Ask Mr. Brager 

 

Be prepared to present your project to the class.  The alternative projects can be done (and points earned) until the last 

day of the quarter.  

 

PART 12: FLIGHT DAY (woosh) 

 

On the day we do flights you and your team need to do the following to earn full points. 

• Be ready when it is your turn to fly. 

• Work together and talk using positive words. 

• Cheer others successes and never tease other failures. 

• Participate with paying polite attention even when it is not your turn to fly. 

• Have a question, ask it.   

• If you see something you really like on another glider, let them know. 

Life Hack:  Being 

a good sport 

leads to more 

friends.   
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PART 13:   FLIGHT DAY DATA 

 

Predicted which glider you think will go the furthest?   

Team Name: ________________  

 

What is different about this glider that makes you think it will go 

further?   

__________________________________________________________________________________________________ 

 

PART 14.  REFLECTION (Do this on your own) 

• Tell me one thing you would have done differently or that you could have done better if you were doing 

this FLEARN again. 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

• Tell me one thing you learned while doing this FLEARN. 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

• Can you see one way that you might use any skill you learned doing this in the future, outside of school? 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

Self Grading of FLEARN 4 You circle number in regular pencil, Mr. Brager in Red Pen

Barely Partially Completed Mostly Well Total

Not Done Started Done Sloppily Done Done Multiplier Points

Safety plan followed 0 1 2 3 4 5 x5

Design drawing complete 0 1 2 3 4 5 x5

Glider ready for fl ight 0 1 2 3 4 5 x5

Flight Day Participation 0 1 2 3 4 5 x5

Worked well with team 0 1 2 3 4 5 x10

Reflection done well 0 1 2 3 4 5 x10

 200 Total Points Possible Total Points _________

Save this for Flight Day  

Best Distance For Your Team: 

 

_____________________Feet 

6 
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The learning goal of this class is for students to safely learn to solve their own 

problems, projects, tasks and questions using technology, teammates and tools. 

Adapted from a lesson by Tom Mileson, Park Middle School Technology Teacher, Retired.  

 

PART 1:  THE PROBLEM 

Humpty Dumpty has hired you and your team to design and build the safest car for him and his family.  Humpty has so 

much faith in your ability that he is willing to be the person to test your car in a crash simulation.    

 

Your goal: Build a car that fits onto the crash base that protects Humpty from damage during three crash tests.  

One crack to the shell and he dies.  

 

PART 2:  THE PURPOSE 

 

The purpose of this team activity is for students to take an assigned problem/challenge and complete the following: 

a) Research about car crash safety devices 

b) Discuss and Design a car using a variety of materials to choose from.  

c) Build and test it (with a plastic crash test egg) 

d) Redesign  

e) Rebuild or fine tune 

f) Test (with Humpty (a hardboiled egg) and prepare to present. 

g) Debriefing: Presentation of skills and knowledge learned 

 

Team building and cooperation skills are an important part of this activity.  

 

PART 3: DESIGN CRITERIA 

 

Your Crash Test Car must: 

• Be safe and low cost (no sharp edges, unsafe flying off parts or exploding parts) 

• Be durable (Be able to survive the testing {this car will fly very high two times}) 

• Be less than 9 inches long and 3 inches wide.   

• You can use the materials provided or bring your own.  

 

PART 4: DESIGN TEAM 

 

The design team can be two or three people.  More than one can be made, but only one is used for the final grading.   

People who decide to work by themselves lose 20% of the possible points for this activity.  

 

 

  Crash Test Omelet 

STUDENT TO STUDENT SAFETY TIPS: 

“Sharp is sharp, hot is hot….figure it out”  
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PART 5: TOOLS AVAILABLE FOR FLEARN. 

Students may only use the tools described in this section.  They must talk to Mr. Brager for permission to use any tool 

outside of those described below.  Be ready to explain why you should be allowed to use this tool, and expect to be 

turned down.  

Tools Allowed:    

a) All tools on the tool carts are allowed for this project.  

b) Scissors and Sheers  

c) Foam Cutter (Very Hot) 

d) Glue Gun (Very Hot and Sticky) 

PART 6: SAFETY  

You must be certified on all tools before you can use the tool.   If you are not certified and use the tool the 

consequences can be loss of all future use of power tools, loss of all tool usage, removal from class, or watching all 

safety videos and taking a paper pencil test, or other loss of privileges.  

  

  

PART 7:  RESEARCH PHASE 

You and your team are to research (Head to the computers) about Car Crash Safety Features). Write below anything 

you learned that might help you make a car that will keep Humpty safer.  

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

Search Keyword Ideas (This list was generated by students…want to add more ideas let Mr. B know) 

 

• Crash Safety Features 

• Crash Protection Ideas 

• Egg Crash Car designs 
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• Egg crash car materials 

• Egg Drop 

• Save Humpty Dumpty Egg Drop 

 

 

PART 8:  DESIGN PHASE 

You and your team are to talk about what you want your car to look like and label the safety features. Include 

dimensions (lengths of each side and feature).   

 

 

 

 

 

TOP VIEW 
 

 

 

 

 

Side View 
 

 

 

 

 

Each person should have a drawing in their book for grading purposes. 

 

PART 9: MATERIALS NEEDED 

 

After teacher review and ok of Safety Plan your team should get: 

 

a) Materials from Crash Test Supply Bin; and  

b) Cardboard, foam or wood 

c) Glue gun  

 

 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.quickhealth.net/2011/8-cracking-ideas-for-eggs/&ei=6sVWVYW9JIXQtQXRsoDgBg&bvm=bv.93564037,d.b2w&psig=AFQjCNFb8PdfuDXsfKTIuF5D1UJkOkwizA&ust=1431836501503305
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PART 10: ALTERNATIVE PROJECTS 

 

In class or at home you can work to earn additional points for yourself by: 

 

A. (20 points). Research and make a PowerPoint on the history of car 

safety technology. 

B.  (25 Points) Write a creative story about the Humpty family and why 

they need a car.  You can include Humpty’s experience testing the car 

as well. (minimum 2 pages, double spaced writing) 

C. (# points depends) Write a Poem about eggs, omelets, cars or crashing 

in general.  

D.  (25 points) Take pictures as you build and make a stop animation, .GIF, vine or Photostory 3 on the construction 

of your Humpty Mobile.  

E. (20 points)  Humpty’s bravery to test the vehicle inspires you. Make a rap or short song about your new hero 

Humpty. 

F. (25 points) Hey your car, or special safety feature might be marketable (sold to others)  Create a unique, clever 

and catchy advertising flyer (tri-fold) for your car or the special feature. 

G. (25 points) Make a quick 30 second to 1 minute advertisement video for your vehicle.  (5 bonus points if it is 

selected to be shown in the cub report).  

 

Be prepared to present your project to the class.  The alternative projects can be done (and points earned) until the last 

day of the quarter.  

 

PART 11: COUNTDOWN DAY (Buckle-Up Humpty) 

 

On the day we try the crash test of Humpty, you and your team need to do the following to earn full points. 

• Be ready when it is your turn to test your crash test car. 

• Work together and talk using positive words. 

• Cheer others successes and never tease other failures. (even if you’re a different agent team) 

• Participate with paying polite attention even when it is not your turn to test your crash car. 

• Have a question, ask it.   

• If you see something you really like on a car, let them know. 

 

 

PART 12: DATA COLLECTION ON TEST DAY (see data collection video) 

 

Mass of your car without base.   Total Mass of Car without base or Humpty_____________grams____ 

Mass of Humpty.  Total Mass of Humpty ______________grams____ 

 

Ratio of Humpty’s Mass to Mass of Car = (Humpty Mass/Mass of Car) = __________________________________ 

 

How many crashes did Humpty survive?  □ 0   □ 1  □  2   □  All Three 

Was your vehicle less than 3 inches wide and nine inches long? Yes  □ No □ (this impacts your grade) 
 

 

Life hack:  Look for something positive to 

tell five people per day and you become 

more positive in how you deal with others. 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCLi_3aKl2sgCFYT9HgodPa4FZw&url=http://nationalrealtynewsnetwork.com/2015/08/31/new-broken-egg-coming-to-naples/&bvm=bv.105841590,d.dmo&psig=AFQjCNEbL3nVoH8-kH4poR0NwIDyoJYddQ&ust=1445748033566811
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PART 13.  REFLECTION (USE COMPLETE SENTENCES for full points) 

• Tell me one thing you would have done differently or that you could have done better if you were doing 

this FLEARN again. 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

• Tell me one thing you learned while doing this FLEARN. 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

• Can you see one way that you might use any skill you learned in your lifetime outside of school? 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Remember if you did this without a group 

(aka solo) then you lose 20 points!  The 

most you can earn is 80 points on this 

FLEARN. 

Only write 

in pencil in 

this book 

7 
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During this unit you will be introduced to the concept and hands-on use of robotics to accomplish certain challenges.   

You will follow building instructions, use computer programming and using the computer to watch instructional videos. 

 

Part 1:  Purpose:  The purpose of this FLEARN is for students to learn: 

1. The concept of robotics and how they are changing the world. 

2. How to build a robot using visual instructions. 

3. How to use icon-based computer programming to give instructions to your robot to complete engineering 

challenges. 

4. Understand opportunities in employment regarding mechatronics and robotics.  

Part 2:  Description of FLEARN. 

Students will learn how to program and complete engineering challenges using EV3 Mindstorm Robots.   

Part 3: Tools and Safety 

Students do not need any tools to complete this unit.  

Part 4: Partners/Roles 

It is the goal that there are two people per robot kit.  Make sure your partner 

understands what to do since they will be quizzed separately.   

Part 5: Final Assessment 

Each student must be able to do the program on page 50 by themselves. If you get 

less than 60% on this assessment, in the first attempt, then you drop one full grade for the quarter in this class. 

 

Taking turns as Pilot and Navigator (Why do we do this?) 

While building the Pilot is the person who is putting the pieces together, while the Navigator is getting the 

next pieces and making sure the Pilot is doing it right.   Every three to five pages of instructions you swap.  IF 

the pilot needs help, the Navigator can show them where the piece goes, but does not put it together since 

that is the Pilot’s job.  

While Programming the Pilot is the person using the keyboard/mouse while the Navigator is checking their 

program, giving ideas and helping the Pilot figure out what to do.  Navigator gets to set up and start robot at 

the challenge board. Either you change roles at each challenge, or after five attempts at the same challenge.  

 

 

    Computer Science Through Robotics
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Growing 

 Consumers of  Technology 

       into 

        Creators of  Technology 
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LET THE CHALLENGES BEGIN! 
You can help each other learn to program, but everyone must learn how to program to pass this unit. Everyone will be 

tested one-on-one with Mr. Brager. Do not do the program for someone else, you are not helping them pass this unit. 

Remember the videos on the computers that Mr. Brager showed you.  Use the videos to do the challenges.  

The challenges become harder and you go at your own pace. 

o Remember to trade off from Pilot and Navigator. 

o Challenges 1, 2, 3 and 4 are moving and turning 

o Challenge 5 using the color sensor 

o Challenge 6 using the touch sensor 

o Challenge 7: The Sensabot Challenge 

▪  Making and programming a movable arm 

o Challenge 8: The Orchard Challenge 

▪ Moving longer distances and avoiding obstacles 

o Challenge 9: Arm Position Challenge 

▪ Capturing and retrieving  

o Challenge 10: Maze Challenge 

▪ Using the ultrasonic sensor and navigating a maze 

o Two Paths to Choose 

▪ Robot Sumo Battles 

▪ More Challenges 

 

 

 

 

 

 

 

 

 

 

 

 Choosing your Partner 

You are to work with your partner for this full unit so that 

both of you understand how to program by the end of this 

unit.  YOU WILL BE TESTED INDIVIDUALLY. 

 

REAL LIFE LESSON ALERT 

If you miss work or are late 

a lot of decisions will be 

made for you! 



66 | P a g e  
 

 

 

 

 

 

 

 

 

 

TWO ROLES THAT YOU ALTERNATE EVERY CHALLENGE 
 

 

Pilot:  The person who uses the keyboard and mouse.  They are the 

programmer, but others can help them by telling them what to type. 

 

Navigator:  The other partner who is with the Pilot but does not use the 

keyboard.  The navigator operates the robot after it has been 

downloaded to see if the program worked.  The navigator can also help 

teach the Pilot how to program, but not touch the computer (including 

the mouse) to do it 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Can you get too far ahead? (Yes, here is why) 

We only have so much room on tables for the challenge boards.  

Teams that get too far ahead will not have room for their boards, 

so they are required to help the teams that are the furthest 

behind get done with the board they are on.  

 

When helping others you cannot take control of the mouse or 

keyboard, they must learn how to do this.  
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CHALLENGE 1 – Programming the Robotic Garbage Can 
Your Family has acquired a robot that puts the garbage out to the street once per week.  Your job is to program your 

robot to push the garbage can (the black cylinder) TOTALLY out of the circle which places it on the street.  Show Mr. 

Brager or the TA when you are done to get your points and prize. Your tires must not touch the black lines.  

 

 
 

 

You and your partner should now know how to: 

• Turn on the Robot 

• Load the EV3 software 

• Program your robot to move straight and turn 

• Download the program 

• Run the Program 
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CHALLENGE 2 – Programming to Fill the Dish of Your Pet 
 

On Amazon.com you found a new robot that will go out of the broom closet and refill your pet’s food dish.  Finally (it 

seemed like forever) but really it was only 2 days the robot arrives, you fill the hopper with food and now you have to 

program it to go from the starting area to the pet dish.  You have to push the black container out of the circle to 

complete this challenge, but your tires mush NOT touch the outside black lines.   This turn takes more precision and 

(HINT) you might want to try a tank turn. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

You and your partner should now know how to: 

• Accurately avoid obstacles 

• How the two different types of drives (Move Tank and Move Steering) 
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CHALLENGE 3 – Programming the Drone to Take a Photo 
Imagine that your robot is a drone (a flying robot) that has a camera attached.  Just like Mr. Brager uses in his robotics 

club. Your challenge is to fly the drone (no your not really flying your robot) low around the buildings and then go 

directly over the area with the black canister.   You have to push the black container out of the circle to complete this 

challenge, but your tires mush NOT touch the black lines. 

 

Here is the cool thing about computer programming is that you are not just learning how to program your LEGO 

Mindstorms.  You are learning to program any sort of robot.   The EV3 Icon based programming language is teaching you 

the underlying principles and logic flow of ALL programming languages. 

 

 

 

 This challenge is designed to give you a greater challenge to turn and avoid obstacles.  Both you and your partner 

should be able to do this program 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



70 | P a g e  
 

CHALLENGE 4 – Staying Between the Lines 
Your robot must have the black line stay between the EV3 wheels.  The wheels can touch the black lines, but they must 

not cross (showing white) the lines on either side.  

 

This is the last challenge designed to make sure both you and your partner can make the robot move forward and turn 

(both tank and steering method )  After this we start using sensors.  
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Quick Check 

 

Can YOU do without help from your partner the following? 
 

By now everyone should be able to: 

 

o Know how to turn on the robot 

o Load the EV3 software and start a project 

o Program the robot to move forward 2.2 rotations at 50% power using either tank or steering 

o The robot will then turn 90 degrees and go forward 1.2 rotations 

o The robot will back up 1 rotation 

o Download the program 

o Run the program on the robot 

 

 

You and your partner should be able to do this separately.  
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CHALLENGE 5 – Tracking the Criminal 
 

It is likely that soon someone will make a robot that can track the trail of a person leaving a crime scene.  Impossible you 

say? Nope already there are robots that inspect packages, do bomb disposal, and a variety of other police work.  

 

Your challenge is using the light sensor, modify your robot and program it to follow a line. It must follow the line, then 

turn around and come back.  To do this read/watch the “line follower” portion of the “Intro to Programming” video 

series on your computer.  Hint (you might have to place your color sensor differently on your robot to make it work). 
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CHALLENGE 6 – Four Square (Touching 4 sides) 

On a table will be set up blocks so that you have a four sided box, like shown below.  Your challenge is to have the robot 

move forward, touch a wall with the touch sensor, back up and turn, move forward and touch each wall this way.  You 

must use the touch sensor to tell the robot to back up and turn.  

To do this read/watch the “Move until touch” portion of the “Intro to Programming” video series on your computer. 
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CHALLENGE 7 – Sensabot Challenge 

You and your partner need to put on the moving arm addition to your robot that you built when you built the sensors.  

This addition has an arm that goes up and down.   This mission represents a robot inspecting crops at different locations 

of the field.   This would help the farmer keep track of certain locations of the field on how the crops are doing.  After 

inspecting all three lines it must return back to the original storage shed (the black box) 

To do this read/watch the “Moving Straight – Challenge (C)” portion of the “Intro to Programming” video series on your 

computer. 
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CHALLENGE 8 – Orchard Challenge   (Board Number__) 

Your robot is an orchard inspector and must pass down both sides of the trees, while not touching the water (river). See 

next page for the game board.  Because this one take a while to do, there are two challenge board.  Make sure to use 

the same board each time.  

This challenge might seem like a step backward as it has to do with moving straight, turning, and backing up.  But this 

challenge is about making sure you have mastered these basics, rather than just learned them.  This is more difficult that 

it looks. 

To do this read/watch the “Turning – Challenge (C)” portion of the “Intro to Programming” video series on your 

computer. 

 

 

 

We are skipping this one 

because previous students  

voted it out.  
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CHALLENGE 9 – Arm Position Challenge 

You can do this challenge a number of ways.  You decide if you use the sensors or not to complete it. The robot is to 

move forward and grab the Lego box that you made and then drag it back to the starting position.  

Want to use the sensor or see the video on this challenge?   watch the “Move Until Touch – Challenge (C)” portion of 

the “Intro to Programming” video series on your computer. 
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CHALLENGE 10 – Maze Challenge 

This challenge uses the ultrasonic sensor to know how far away you are from something.   

You need to complete the entire “Move Until Near” portion of the “Intro to Programming” video series on your 

computer. Do each activities it shows before taking on this challenge.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The smiley face is where you must 

use the ultrasonic sensors 
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Final Assessment (Done Individually with Teacher) 

Students must be able to complete the following to show that they were participating in and learning how to program 

their robot.   

 

1. The student must be able to: 

2. Turn on the robot 

3. Load the EV3 software 

4. Create a program that does the following: 

o move the robot straight forward 3 rotation 

o have it so when the touch sensor is pressed that the robot 

moves forward 2 more rotations, then  

o the robot moves backward five rotations to where it started. 

5. Download the program into the robot 

6. Save the program 

7. Be able to run the program from the brick 
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Challenge 10 Complete? (Congrats…High 5) 

You have three paths to choose if you are done with Challenge 10.   Check them out on my website, under (7th grade), 

(Challenge 10 complete, now what?) 

You can choose to: 

1. Complete advanced challenges.  

On the next two pages are advanced challenge board that students have created.  If you can finish all of the 

Challenge boards, then you get to design and make the next one.  You may modify your robot with parts found 

in your box only.  You get to make the design board as well.  

 

2. Check out Codecombat.com and do “try the Game”  Or go to the Hour of code at hourofcode.com and look at 

the activities and try a few.  

 

3. Help other teams as navigators.  

 

4. If we have enough room for you to work, do a “Make and Take” 
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Advanced Challenge 1 
 

 
Drive forward and touch the block, back up 

and go down maze not touching the walls, 

Make a sound, grab the black canister and 

place it so its touching the circle at the end 
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Advanced Challenge 2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

Drive forward and grab garbage cans (black 

canisters) without touching the blue, move 

them and place them inside the garbage can 

area, making a sound when you do.  

START 
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PART 1:  What is Electronics?  

Definition 1: Electronics is the design of circuits to control of behavior and movement of electrons.  

Definition 2: Electronics is controlling electric energy to do something. 

 

PART 2:  The Learning Goals 

 

The purpose of this unit is for students to build and understand electrical circuits that do different things.  It is the goal 

of this unit that students will understand: 

1. What is an electrical circuit. 

2. What is a short circuit. 

3. How to write a simple schematic. 

4. How a motor works. 

5. How sound can activate a circuit. 

6. What is a resistor. 

7. Series and Parallel circuits. 

8. What is a light emitting diode (LED) and why are they directional. 

9. What is a conductor. 

10. How electronics is fun and Cool And EXCITING AND … (sorry I got carried away). 

 

Part 5: Partners/Roles 

It is the goal that there are two people per electronics kit.  Take turns as Pilot and Navigator. 

While building the Pilot is the person who is putting the pieces together, while the Navigator is writing/drawing the 

schematic and making sure the Pilot is doing it right.   Pilots and Navigators switch after each successful worksheet.   

DO NOT TAKE THE CIRCUIT APART UNTIL MR. Brager Checks the schematic. 

 

PART 4: CLEAN UP 

 

As this is used by multiple class periods, you and your partner will be assigned to a certain SNAP Electronic box.  You are 

responsible for your pieces and that they are put away properly.  We will discuss what should happen if the box is left a 

mess, or has missing parts.  

 

Part 5: Grading 

 

You and your partner will be able to work at your own pace completing each worksheet as you go.  Once done have 

your completed worksheet checked off by Mr. Brager.  Then go on to the next worksheet.  After 10 Projects you do a 

challenge, then you get to pick a build you want from anywhere in the book.  

 

Mr. Brager has a bunch of additional FLEARNS that he and the students choose during second semester.  This can 

depend on weather, student interest, availability of materials.  These include: 

 SNAP Electronics 
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More FLEARN options as time allows. 

Robotics Battlebot/Sumobot.  8th graders can build the EV3 robot however they want with a lot of extra 

pieces available to them.  Two battle bots enter the ring, last one in the ring wins.  Done indoors. 

Jewelry Design and Casting:  Did you know that Mr. Brager was actually going to retire and become a 

jeweler but became a teacher instead.  Best move ever!  In this FLEARN student design and carve a cuttlefish mold, and 

then molten brass is poured to make a pendant or ring.  Students then cut and clean their jewelry.  Lots of science and 

fun.  Casting is done outdoors so weather is a factor.  

Save the Penguin:  “Cute and Cuddly Boys!”  Students learn about energy transfer and conservation, then 

create a shelter for penguin shaped ice that Is put under the lamps (like the ones they use in restaurants to keep your 

food warm).  We measure the change in temperature and loss of weight of the penguin before and after. Done indoors. 

Computer dissection:  I ask each year for KSD to provide us with desktop computers that they plan to 

surplus.  The students work in a team to dissect them, learning about each component and how a computer actually 

works.  From Binary to DPI.  Then when we are done students are given an imaginary budget and shown how to buy the 

parts for their own gaming computer.  Done indoors, but depends on if KSD has computers we can destroy. 

Laser Cutting/CAD:  Students get to make a design and laser cut wood.  Students learn how to use a CAD 

program and transfer the cutting file to shared drive, where Mr. Brager or his TA will laser cut their work onto the wood 

the student prepared.  

Rocketry:  Sometimes water bottle rockets, sometimes real rockets.  We will see.  Done outdoors with good 

weather, or not done at all. 

And much more…  We will pick and choose what we do.  Sometimes I try something new and we learn it together.  Then 

you can tell me what you liked and disliked and determine if it should be taught again.  

I have always wanted to show people how to do common household repairs, change oil on car, and that sort of stuff.  

I am constantly learning, so I can share new ideas, skills and technology.  
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CHOICE FLEARNS OVERVIEW 
 

So what happens when you and your team are done with their projects, but the most of the class is not yet done?  You 

do not need to wait for others to finish there project.  You can: 

 

1. Check out the Make and Take Option list posted around the room and choose one.  

2. Let Mr. Brager know if you have something else you want to do that is not on the list.  

 

Here is how CHOICE FLEARN works: 

 

• Find the “MAKE and Take” Packet and choose what you want to build. 

• Go online and find a small  (as in fits in your locker) project you want to do.  Show a picture or plans for 

it to Mr. Brager and he can see if he has materials for it and what tools you need to use.  

• Look at the Approved Technology List and choose an activity. 

• Research and have plans for a project you want to complete.  Mr. Brager will see if he has the materials 

and if the project is ok.  

 

These projects can only be worked on if you have gotten your FLEARN graded and are waiting for others, during open 

shop or during after school or weekend events.  You are not to work on them if you have in class work to complete.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

IDEAS TO MAKE THIS CLASS BETTER!  (please come up with ideas how this class could be better and share 

them with Mr. Brager). 

Please remember that this program is constantly improving and 

Mr. Brager is learning while you learn.  Be patient with him.   

Your ideas are important on how this program can improve. 
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