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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 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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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   ___________________ 

3.  FLEARN 1 (Relearning to use Hand Tools)  50 Possible Points   ___________________  

4.  FLEARN 2 (Constructing Your Name or Option )  100 Possible Points   ___________________ 

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

6. FLEARN 4 (Auto Engineering Challenge)   100 points Possible_____________________ 

7. FLEARN 5 (Flight of the Condor)    200 Possible Points   ___________________ 

8.  FLEARN 6 (Green Technologies: Wind Power)  100 Possible Points   ___________________ 

9.  FLEARN 7 (Green Technologies: Save the Penguin) 100 Possible Points   ___________________ 

9.  FLEARN 8 (Green Technologies: Adv. Solar Racers) 100 Possible Points   ___________________ 

11  FLEARN 10 (Snap Electronics 1)    50 Possible Points  _____________________  

12.  Choice FLEARN      50 Possible Points  _____________________ 

13.  MINI FLEARN 1      50 Possible Points  _____________________ 

14.  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%  

 

 

 

 

 

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.  
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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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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 wood 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 scrap wood from the wood bin.  It should be big enough to accomplish the assignment, which 

means at least 3 inches by 4 inches.  

 

 

 

 

 Learning Each Hand Tool
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PART 6: DIRECTIONS TO BUILD: (Video: Nameplate Glue Letters) 

 

1.  Use the following tools on the wood 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 this 

FLEARN 
Miter Saw Hand rip saw 

Chisel 

Files and rasps 

Carpenters square 

Rafter angle square 

Coping saw 



11 | P a g e  
 

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? 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

 

 

 

 

 

 

 

 

 

 

 

Self Grading of FLEARN 1 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

Name and period on wood 0 1 2 3 4 5 x1

Each tool used and labeled 0 1 2 3 4 5 x4

Reflection thorough 0 1 2 3 4 5 x4

Activity done in artistic way 0 1 2 3 4 5 x1

Total Points _________

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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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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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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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. 

 

 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

Check out the other options 
available to 7th and 8th graders 

for this FLEARN on the website.  

If you choose one of the others 

then you must complete the 

packet with the project. 
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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 

workshop 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 crafting stick, 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’.   

 

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 

 

 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? 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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 ability to redo the project.  
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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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Force Structural Elements 
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Saving Bubba is about working with Balsawood and wood glue in an engineering 

design process.  

 

Look at the examples and watch the 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 20 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 15 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 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 

 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 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. 

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 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 100 lbs? _______________________________________________________________ 

 

_______________________________________________________________________________________________ 

 

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 15 grams required) 

 

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

  (this impacts 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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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



30 | P a g e  
 

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) 

c) Glue Gun (Very Hot) 

d) Hand Drill 

e) Scroll Saw 

f) Wood Burning Tools (Very Hot) 

g) 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? 
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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.   
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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: 

A.  (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.  

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

launching system.  

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

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

E.  (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 wood burned the car? 

 Finish your reflection and grade yourself 

 Now do a Side FLEARN or finish a previous project  
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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. 
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PART 9: 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 and you have nothing to do? 
 

PART 10: (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 10: 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. 

  

PART 11:   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?   

__________________________________________________________________________________________________ 

 

Life Hack:  Being 

a good sport 

leads to more 

friends.   

Flight Day Best Distance For Your Team: 

 

_____________________Feet 
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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. 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 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 _________
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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. 

 

 

 

 

 

Green Technologies is a field of study with many careers with the goal to reverse or reduce the effects of human impact 

(pollution) on the environment.   It is the goal of this unit to introduce students to some of the green technologies that 

humans use to reduce carbon emissions, through hands-on projects.  

 

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

1. What are green technologies and how they help humans. 

2. That new discoveries in green technologies will continue beyond the student’s lifetime.  

3. That a variety of jobs and careers are available to students in green technology industries. 

4. About electromagnetic induction and how it has impacted the world for humans.  

5. About the cost/benefit tradeoff of each energy type.  

Part 2: Tools and Safety 

Students will be using a variety of tools for this unit.  All tools that students are certified to use are available to complete 

this activity.  Students must ask Mr. Brager permission to use the power tools.  

Part 3:  The Problem 

You and your partner (teams of two) have been assigned to design a wind turbine that creates the most energy 

(electricity).  You can change the angle, number, materials and size of the turbine blades.  You are to make two different 

sets of blades (or modify the first set) to get two measurements of the electricity generated. 

Part 4: Research 

After a quick lesson on Motors, electromagnetic induction and generators your team is to use the internet to research 

the best wind turbine blade designs.    

  Notes from the research go here 

 

 

 

 

 

 

 

 

 

    GREEN TECHNOLOGIES: Wind Power
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Part 5: Design 

 Draw two designs for your blades (Label the angles of wings and materials to be used) 

   DESIGN 1    DESIGN 2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

What materials do you think would work the best? Why? 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

Part 6:  Build : Use foam, cardboard, card stock or the wood slats to make your first set of windmill blades. 

Part 7:  Rethink 

 State one thing you learned from your first attempt.  Now make adjustments and measure the power. 

____________________________________________________________________________________ 

 

 

 

 

Hint: F = M x A 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCMzq46TDzcgCFQQqiAodVicEkA&url=http://www.picmonkey.com/blog/tutorial-text-mask/&psig=AFQjCNGCMA-QX2WlCwC9y7ZjjQOve4HCXQ&ust=1445309414800799
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Part 8:   Collect data as you make adjustments to your prototypes so you can know which design was the best.   You 

must have two different designs (either materials, number of blades or angle of blades) 

Design Number    Angle of Blades  Number of Blades  Material Used  Power Generated 

______1_______    ____________   ______________  ____________  ______________ 

______2_______    ____________   ______________  ____________  ______________ 

PART 9.  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 5 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 drawing complete 0 1 2 3 4 5 x2   

Two Different designs 0 1 2 3 4 5 x4   

Data Collection 
Done   0 1 2 3 4 5 x2   

Reflection done well 0 1 2 3 4 5 x4   

Worked well with team 0 1 2 3 4 5 x4   

           

    100 Total Points Possible    Total Points _________ 
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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 have probably heard about global climate change in the news.  Certain penguins are heading toward extinction 

because of the current warming of temperatures in their habitat.   Your goal is to provide a shelter for the penguin to 

help it keep cool when it is not in the water.  

 

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 heat transfer, insulation, conduction, Convection and Radiation. 

b) Discuss and Design your shelter and the limited amount of materials available to you.  

c) Build and test it 

d) Redesign  

e) Rebuild or fine tune 

f) Test and prepare to present. 

g) Debriefing: Presentation of skills and knowledge learned 

h) Then we will build a full size one (JUST KIDDING, or am I?) 

 

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

 

PART 3: DESIGN CRITERIA 

 

Your shelter must: 

 Be safe and low cost (made out of the materials 

provided) 

 Not touch the penguin. 

 Easy for the penguin to enter and leave.  

 Fit in the design test area (1 foot by 1 foot by 1 foot) 

 (bonus points) Survive a wind storm 

 

PART 4: DESIGN TEAM 

 

The design team can be two or three people.  One shelter can be made in each team, 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.  

 

 

 

  Save the Penguin
Adapted from STEM unit, ‘Save the 

Penguins’ by Dr. Christine Schnittka 2009 
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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) Sheers 

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 and define the following in your own words: 

 

1. Heat transfer________________________________________________________________________ 

2. Insulation________________________________________________________________________ 

3. Conduction ________________________________________________________________________ 

4. Convection ________________________________________________________________________ 

5. Radiation. ________________________________________________________________________ 

other keywords that might help:  Insulation, air exchanger, heat reflection, summer passive solar homes 

 

How can these definitions help you protect your penguin?      ___________________________________ 

 

_______________________________________________________________________________________ 

 

_______________________________________________________________________________________ 

 

_______________________________________________________________________________________ 

 

_______________________________________________________________________________________ 

 

_______________________________________________________________________________________ 

 

_______________________________________________________________________________________ 

 

Find a design of the shelter that is similar to what you plan to build and  
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PART 8:  DESIGN PHASE 

 Draw your design below with two views from the top and from the side. Include 

dimensions (lengths of each side).   Label what materials are going to be used. 

 

 
 

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

 

 

 

PART 9: MATERIALS NEEDED 

 

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

 

 Their material kit.   You do not have to use all the materials and please return what materials you do not use so 

we can reuse them.  

 

 

 

 

 

 

 

Can your penguin 

get in and out 

easily without 

being touched by 

your shelter. 
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PART 10: ALTERNATIVE PROJECTS 

 

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

 

A. (35 points). Research what is global warming versus climate change and why are people arguing over these two 

terms.  Write one page minimum to explain them to us.  

B. (35 points). Research what is happening to polar bears and why scientists are concerned.  

C.  (25 Points) Write a creative story from the perspective of the penguin interacting with scientists. 

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

shelter.  

E.  (Up to 50 points) Make a 3D model of shelter using a CAD (computer assisted drawing program). 

 

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: Testing Your Shelter 

 

You and your team can test your shelter twice by:  

 Getting your penguin and weighing it, then putting it in your shelter and heating it for 2 minutes then 

reweighing your penguin. 

 heating your shelter with a temperature probe in it.  Record your temperature 

after 1 minute and after 2 minutes.  

 

PART 12: Shelter and Penguin  Data Collection 

 

Mass of Penguin before testing ________________ grams (A) 

 

Mass of Penguin after testing _________________ grams (B) 

 

Temperature of inside of shelter after 1 minute (______________)  after 2 minutes (________________) 

 

 

PART 13.  Data Analysis  

                       Percent loss is equal to     

1. What is the percent loss of the Mass before and after 

testing your penguin.   

____________% 

 

 

2. What is the change in temperature between one minute and two minutes?  _________________________ 

 

Given what your data says, do you think your shelter is a success?   How do you know? 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

Life Tip:  Helping 

others can help you 

appreciate your 

life.    

Mass before testing – Mass after testing  

Mass before testing 
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Continued from previous page:____________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

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 in your lifetime outside of school? 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

 

 

 

 

 

 

 

 

 

 

 

Self Grading of FLEARN 7 You circle number in regular pencil, Mr. Brager in Red Pen

Save the Penguins 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 x2

Data Collection Done 0 1 2 3 4 5 x5

Data Analysis Done 0 1 2 3 4 5 x5

Reflection done well 0 1 2 3 4 5 x2

Worked well with team 0 1 2 3 4 5 x3

 100 Total Points Possible Total Points _________
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http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjUn-HS5O_PAhUR62MKHf0oDMwQjRwIBw&url=http://www.solarpanelsinstallations.co.uk/how-does-solar-power-work/&psig=AFQjCNEDhuAURYHBWGgwtEC-KfYjJNuA4w&ust=1477272746972330
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GEARS AND HOW THEY WORK 

 

Gear ratio tell us how many turns of 

one gear causes how many turns of 

another gear.  

 

A 3:1 gear ratio means that one gear 

must turn three times to turn the other gear 1 time 
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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. 

Besides wind, people have harnessed power from the sun to generate energy.  We continue our study of Green 

Technologies is a field of study with many careers with the goal to reverse or reduce the effects of human impact 

(pollution) on the environment.   It is the goal of this unit to introduce students to another green technology that 

humans use to reduce carbon emissions, through hands-on projects.  

 

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

1. How the sun is harnessed to make electricity. 

2. That new discoveries in green technologies will continue beyond the student’s lifetime.  

3. That a variety of jobs and careers are available to students in green technology industries. 

4. About how changing gears can make a car go faster and how it has impacted the world for humans.  

5. About the cost/benefit tradeoff of each energy type.  

Part 2: Tools and Safety 

Students will be using a variety of tools for this unit.  All tools that students are certified to use are available to complete 

this activity.  Students must ask Mr. Brager permission to use the power tools.  

Part 3:  The Problem 

You and your team have been assigned to design a racer using a specific kit that uses a DC motor powered by a solar cell.  

You and your team will build a racer that utilizes the sun (or lights if the weather is bad) to make a car travel the 

fastest and the slowest on the track. 

Part 4: Research 

After a quick lesson on solar cells, gearing up and down you will go online and research solar electricity and gearing.   

 

Notes from the research go here 

 

 

 

 

 

 

 

    GREEN TECHNOLOGIES: Solar Racer
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Part 5: Design 

 Draw a design for your solar racer, including how you plan to gear your car for the slowest racer. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Part 6:  Build a slow racer: Use the kit provided, remember that at the end of the unit the motor and solar cell will be 

returned.  We will reuse as many parts as possible.   Build a racer that goes as slow as possible.  

Part 7:  Rethink 

 State one thing you learned from your first race.  Now make adjustments and make any changes you want. 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

 

Part 8:   Collect data as you make adjustments to your racer write down how long it takes to travel the distance. 

DATA TABLE FOR SLOW RACER 

 

 

 

 

 

 

 

 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCMzq46TDzcgCFQQqiAodVicEkA&url=http://www.picmonkey.com/blog/tutorial-text-mask/&psig=AFQjCNGCMA-QX2WlCwC9y7ZjjQOve4HCXQ&ust=1445309414800799
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DATA TABLE FOR FAST RACER 

 

 

 

 

 

 

 

PART 9.  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? 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 
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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:  WHAT IS ELECTRONICS  

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

 

OR 

 

It 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 3: PARTNER UP 

 

Two people per team and you switch back and forth between: One person building (PILOT) and one person writes the 

schematic (NAVIGATOR). 

 

PART 4: CLEAN UP 

 

As this is used by multiple class periods, you and your partner will be assigned to a certain 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 as a class and decide on what we will do? 

 

Part 5: GRADING 

 

You and your partner will be given the SNAP Electronics 1 Packet and after we go over the PROJECT 1, you will be able 

to work at your own pace.  A completed worksheet is worth 5 points.  Once you have built the project AND written the 

schematics done have it checked off by Mr. Brager, then go on to the next project.  After 10 Projects you do a challenge, 

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

  SNAP Electronics  

Did I really 

use the word 

“things”? 

AARGH! 
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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. 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.  These can either be ‘Make and Take’ or ‘TECHNOLOGY’ 

CHOICE FLEARN to work on your own, or maybe you and someone else will each do the same one at the same time.    

These can also be projects to work on during open shop.  

3. Improve one of your previous projects 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, 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.  

 

 

 

  

 

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. 


