
 
  

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

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. 
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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 
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This Class Explained 

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 5) 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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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 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     ------------ 

□  Wood Burner                        ------------ 

  

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     ------------ 

Students who are discovered using the tool wrong in an unsafe manner will be required to write a safety violation slip.  

They will get retrained or they might be banned from the piece of equipment.  Further failure to follow safety rules may 

result in loss of certification of the tool, or removal from class.   

All injuries are to be reported immediately to Mr. Brager regardless of 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.  Mr. Brager can also show you how to not 

have this injury happen again.  

 

 

 

 

Hot Table Safety Quiz 
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HOW YOU ARE GRADED 

  

 

1.  Safety Tests      75 Possible Points   ___________________ 

2.  FLEARN 1 (Review hand tools and New Power tools) 100 Possible Points   ___________________  

3.  FLEARN 2 (Earthquake Tower)     100 Possible Points   ___________________ 

4. FLEARN 3 (Advanced Mag Lev)    100 points Possible_____________________ 

5. FLEARN 4 (Robotics 1)     300+ Possible Points   ___________________ 

6.  FLEARN 5 (Snap Electronics 1)    50 Possible Points  _____________________  

7.  Choice FLEARN      50 Possible Points  _____________________ 

8.  MINI FLEARN 1      50 Possible Points  _____________________ 

9.  Challenge Week 1     25 Possible Points  _____________________ 

 

 

 

 

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%  

 

 

 

 

 

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.  

 

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. 
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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, …) 
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. 

   __________ 

 

 

        _______ 

 

 

 

 

________ 

 

   ___________ 

 

 

 

 

 

 

 

 

 

 

  

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 or be reintroduced to: 

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. 

6. The skill of measuring, cutting and sanding wood 

Part 2:  Description of FLEARN. 

Students will take a piece of wood, cut it Exactly 6 and ½ inches long 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 hand 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 wood that you measure and cut exactly 6 ½ inches long.  

 

 

 

 

 

 

 

  

 
 

  Remembering Hand Tools
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PART 6: DIRECTIONS TO BUILD:  

 

1.  You are to sand one side with 120 grit sandpaper, then the 220 grit sandpaper. 

2. Then you are to use the following tools on the wood on the non-sanded side to make a cut, mark, line or groove. 

o Chisel 

o Coping saw 

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

o Carpenter’s square (make a right angle) 

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

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

o Flat and round rasp 

o Flat and round file 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Claw Hammer is not used in 

this FLEARN. 
Miter Saw Hand rip saw 

Chisel 

Files and rasps 

Carpenters square 

Rafter angle square 

Coping saw 
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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? 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

 

 

 

 

 

 

 

 

 

 

 

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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Precision Measuring and Tolerance 

There are times that we need to measure things very accurately.  Want something to run more smoothly or 

travel further?   Precision measuring uses many different tools.  We are going to focus on using a digital 

caliper.  These are more delicate tools than you are used to so please handle them carefully and DO NOT 

FORCE them.  

 

Digital Caliper  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Outside Large Jaws: Measures 

external diameter or width of an 

object 

Inside Small Jaws: Used to 

measure internal diameter of an 

object.  

Depth probe: 

Measures the 

depth of object 

or hole  

1.  What is the diameter of this circle? 

____________________________________ 

2. What is the diameter of the inner white 

circle? 

____________________________________ 

3. How thick is the black line of the outer 

black circle? 

____________________________________ 

What is the gauge of each wire? 

Wire ‘A’ is  _______ gauge. 

Wire ‘B’ is _______ gauge. 

Wire ‘C’ is _______ gauge. 

 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCOP1xYXe28gCFYeqHgodhksFSQ&url=http://electronics.stackexchange.com/questions/6713/how-does-an-electronic-caliper-work&psig=AFQjCNFG4Dm48WOZpBRK_7_i8iNQ8A1w9A&ust=1445797630151475
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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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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.  

 

  

Do your best and get better each time. 

HINTS: 

1. Make sure you have room before 

starting your drawings. 

2. Use a ruler for straight lines. 

3. 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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What is an Earthquake? 

  

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj0t-6m-PHPAhXD6iYKHbjxBYMQjRwIBw&url=http://s3.amazonaws.com/bousa/earthquake-plans.html&psig=AFQjCNG4ChJxZgb65-VsnbxHo4M3QZ3KJA&ust=1477346913804142
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjso_re-PHPAhVB8CYKHSdZCsgQjRwIBw&url=https://wordlesstech.com/what-does-earthquake-magnitude-mean/&psig=AFQjCNG4ChJxZgb65-VsnbxHo4M3QZ3KJA&ust=1477346913804142
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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 construction division of 
FLEARN Industries. You are assigned to design a tower that can 
withstand a moderate and strong earthquake.  The tower will be put 
under stress of 2.5, 5 and 7.5 pounds (1.13, 2.27 and 3.4 kilograms 
respectively) and have increasing levels of simulated ground shaking.  
You and your team will be in charge of the designing, constructing, and testing of the tower.  The tower must 
meet the build limitations.  
 

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 

 

Tower must: 

 Prototypes are made out of less than 10 grams of balsa wood and glue. (impacts grade) 

 The tower must be able to fit through the tower gauge.  (impacts grade) 

 

PART 4: DESIGN TEAM 

 

The design team can be two or three 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.  

 

 

 Earthquake Tower Destruction

What happens if you mess 

up your balsa wood?  

 Let’s talk about that 
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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) Glue Gun (Very Hot) 

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.    

 

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? 

 Balsa wood tower designs    _______________________ 

 How to build a balsa wood tower 

 Balsa wood tower design tips    _______________________ 

 Images:  tower designs: load bearing 

 Earthquake resistant buildings    _______________________ 

 

 

Take your notes below about anything that will help you make a strong tower resistant to earthquakes.   

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 
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  PART 6: 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 7: 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. 

How do you 

know if your 

design can be 

built with the 

materials 

being 

provided? 

Only write 

in pencil in 

this book 
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PART 8: 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 9: 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 an earthquake? _______________________________________________________________ 

 

_______________________________________________________________________________________________ 

 

PART 10: BUILD THE TOWER 

 

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

 

 

PART 11: 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 12: Side-by-Side Comparison 

 

Which towers do you think will survive the highest earthquake? _____________________________ 

 

Why did you make this decision? ____________________________________________________________   

 

PART 13: BEFORE TOWER TESTING DATA 

 

Collect the following data before testing the tower:   

 

 Name of Tower: ________________ 

  

 Total Mass of Tower__________________grams (Less than 10 grams required) 

 

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

 

 

Life Hack:  Being 

a good sport 

leads to more 

friends.   
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PART 14:   TEST DAY DATA 

Did your tower hold up the 7.5 pounds of weights without simulated earthquake shaking?  Yes (    )  No (   ) 

 

Did your tower survive the Level 1 shake? Yes (  )  No (  )   Level 2?  Yes (  )  No (  )   Level 3? Yes (  )  No (  )    

 

Did you notice any patterns about towers that survived?  ___________________________________________________ 

 

__________________________________________________________________________________________________ 

 

__________________________________________________________________________________________________ 

 

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: 

 

A.  (25 Points) Research and make a PowerPoint on earthquakes, earthquake proofing buildings, or related 

subjects.  (Example. look up what is the 1700 Cascadia earthquake) 

B. (30 Points) Write a creative story about the building of a full sized tower or what would happen in a major 

Cascadia earthquake, min. 2 pages typed.  

C. (# points depends) Write a Poem about your tower or design team.  

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

your tower.  

E. (30 points)  Make a rap, musical jingle or short song to promote your tower design to the world.  

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

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

selected to be shown in the cub report).  

H. 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 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. 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 Tell me one thing you learned while doing this FLEARN. 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 
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 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 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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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: 

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: 

 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



29 
 

 

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).   

 

 

1. Make your rough idea sketch here BEFORE YOU BUILD.   TOP and SIDE VIEWS HERE 
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PART 6: MATERIALS NEEDED 

 

Your team should get: 

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

magnets) 

b) Sheers (to cut cardboard if needed) 

c) Glue gun (if needed) 

d) four magnets 

e) 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: 

 

I. (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.  

J. (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.  

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

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

M. (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.  

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

your Mag-Lev Vehicle.  

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

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

Q. (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).  

R. 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: 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.  
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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.   

Remember 

Side view  

And 

Top View 

Drawings 

 

Only write 

in pencil in 

this book 
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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 Finish 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) 

 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 lesson 

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 _________
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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 build, 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:  Order of Tasks 

It is Mr. Brager’s hope to have a separate workbook called Chinook Robotics 1 to be 

available to you before we begin this 6+ week unit. 

It would help Mr. Brager know how he can improve this curriculum to make it more 

interesting and challenging for you. 

Part 5: 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.   

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.  

Part 6: Quizzes 

You will take a pre-assessment to see what you know about programming and robotics, small quizzes as we go to make 

sure that both of you have learned, and a post assessment to see what Mr. Brager needs to emphasize to students next 

time.  

 

    Computer Science Through Robotics

You are to put your name 

and period on the robotics 

workbook when you get it.  

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjI14mHoeTNAhVQ62MKHXC7AZsQjRwIBw&url=http://www.123rf.com/photo_9718598_under-construction-sign.html&psig=AFQjCNHoQKxLZTdpXiORSRbXJWDf3OUddA&ust=1468080733606913
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During this unit you will use computer programming to solve challenges, make games, or make programs.  There are a 

variety of different computer programming languages, each with certain strengths, weaknesses and application (use).   

 

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

1. The concept of what is computer programming, beyond what was described in the robotics unit.   

2. What is syntax and how is it different than the icon based computer programming. 

3. A short overview of the programming languages available.  

4. Understand opportunities in employment regarding computer programming.  

Part 2:  Description of FLEARN. 

Students will use online resources to learn computer programming.   

Part 3:  Order of Tasks 

Mr. Brager will introduce the websites that can be used each day adding more choices for the 

students.  Students may use a number of different websites to try each or stay on one during this unit to go deeper into 

one programming language.  

Part 4: Partners/Roles 

Given the limited number of computers that we currently have it might be necessary to share computers.   It is the goal 

that every student is on their own computer.  

Part 5: Reflection 

Explain what was your favorite programming website or activity and why?  

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 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? 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

____________________________________________________________________________________ 

    Computer Science Online
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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.  

 

 

   

 SNAP Electronics 



37 
 

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. Do an Alternative FLEARN for more points (either by yourself or with your teammates) 

2. Check out what Choice FLEARNS are available for you todo in the available ‘Make and Take’ or ‘TECHNOLOGY’ CHOICE 

FLEARN binder.  You can work on your own, or maybe you and someone else will each do the same one at the same 

time.     

3. Improve one of your previous FLEARNS and have Mr. Brager regrade it.  

 

Here is how CHOICE FLEARN works: 

 

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

 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 or during after 

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

 

 

To complete your CHOICE FLEARN you can only use tools that you are certified to use.  Choice FLEARNS 

can all be done with hand tools if you are only certified in hand tools.  

 

 

 

 

 

 

 

 

 

Please remember that this program is constantly improving and Mr. 

Brager is learning while you learn, please be patient with him.   Your 

ideas are important on how this program can improve. 


