General Lesson Plan Guide – 5 Sessions


Build-It-Yourself Mission:

Inspire and guide students to build.  The next generation must solve extremely complex, social, environmental and economic problems.  We must prepare the next generation to be skilled at building and using technology constructively.

Build-It-Yourself Workshop Goals:

1) All students, parents and program directors must feel students are safe and everyone is treated with respect.  One measure of success: NO complaints are lodged and all students complete the program.

2) Engage students.  One measure of success: More that 40% of students …

· choose to work on their projects at home or,

· share and present their ideas enthusiastically or,

· ask to participate in more building projects or

· buy parts, tools and supplies.

Students should learn:

1) the importance of presenting ideas clearly, concisely and convincingly.

2) strategies for solving complex problems.

3) the importance of focusing, teamwork and project management.

4) application of academic principles to real world problems.

5) construction techniques

6) computer control logic

7) respect for tools and supplies.

The Schedule:

A Build-It-Yourself program consists of five sessions.  A session may be conducted in as few as 60 minutes.  Typically, sessions are conducted over 2.5 hours.  In some cases a session may last 5 hours.  In short sessions, fewer topics will be discussed and students will be given assignments to take home.  Students must use pre-built mechanical modules and programs.   In long sessions, students will develop a lab book, do research, complete in-depth lesson exercises, build and edit their own modules and develop a web site to present their project.

Each class will divide into no more than 4 teams of no more than 4 students per team.

At the end of 5 sessions each team will complete a solution to the challenge and present their solutions.

Lessons Common to All Projects:

1. Discuss the importance of presenting ideas clearly, concisely and convincingly.

http://18.85.1.70/moduleDetail.asp?moduleID=15
2. Memorize Tool Rules

http://18.85.45.97/moduleDetail.asp?moduleID=7
3. Present Choose and Use Tricks

4. Set Measures of Success  

Present criteria for earning Build-It-Yourself degrees and awards

5. Discuss Team Guidelines

6. Draw Cartoon Faces

http://18.85.45.97/moduleDetail.asp?moduleID=16
7. Present Problem Solving Tricks. 

8. Present Construction Techniques

9. Present Control Programming Techniques

10. Collect Premium Quality Junk:

    
http://18.85.1.70/moduleDetail.asp?moduleID=19
11. Draw the first names of your team on the back of a business card using "way cool" graffiti.

    
http://18.85.1.70/moduleDetail.asp?moduleID=15
12. Draw a colorful, playful signs that promote and explain your project    http://18.85.1.70/moduleDetail.asp?moduleID=14
13. Write a song, poem or story about your robot.

http://18.85.1.70/moduleDetail.asp?moduleID=79
   
http://18.85.1.70/moduleDetail.asp?moduleID=71
14. Why are gear trains useful?

    
http://18.85.1.70/stepDetail.asp?stepNumber=9&moduleID=67
15. What are advantages of gears vs. pulleys?

   
http://18.85.1.70/stepDetail.asp?stepNumber=8&moduleID=67
16. Why are flow charts, subroutines and documentation useful?

     
http://18.85.1.70/moduleDetail.asp?moduleID=54
Workshop 1

	Goals and Discussion:

1. Define what we want to build.

2. Understand the importance of presenting an idea.

3. Know the class rules.
	Action:

	Discussion

1. What are the coolest things you have built?  Why are they cool?

2. What's a robot? (It's smart and it does something useful) Examples are Candy Bar Machine, Money Machine, Laundry Machine,  ??????

3. What do you think the class rules and consequences for breaking a rule should be?
	Lab Book page 1

Color 3 boxes exercise

Ugly, Cool and Way Cool

Build a brainstorm hat, smart pencil or door greeter.

	Show and tell


	Lab Book Cover

1. Creative 

2. ROBOTICS  (Design in block letters and color the Way Cool way.  Leave room for drawing a picture.)

3. Lab Book

4. Name

5. Date

6. Picture

	What's common about the projects you most enjoy?

1. They look cool

2. They do something clever and useful

3. They're creative especially in terms of materials used.

4. ???

Document “What makes a project cool” in your Lab Book.
	Lab Book page 2

The challenge (pick one)
1. Build a pirate ship that searches for fat scoundrels who have too much money.

2. What does a dragon have to do the make a friend?

3. Whose truck can recycle the most junk?

4. Build a machine that makes money.

5. Design a candidate that could win an election.

	Define the mission, challenge, goals, and tasks
	Lab Book page 3

Write a short poem, song, storyline or series of catch phrase.

	
	Lab Book page 4

What makes a project “way cool”?

	
	Build a Nut Head Character:

Think of your storyline or phrases.

	
	Assignment:

Collect and sort junk

	
	Clean up


Workshop 2

	Goals and Discussion:

1. Make a sign that looks good.

2. Explain the plan or strategy for building the project.

3. Use materials creatively.
	Action:

	Review

1. What is the goal of our project?

2. What are the 3 tests of a good Build-It-Yourself project?

3. What are 3 ways to present an idea?

4. What are the class rules?
	Lab  Book page 5

Collecting and sorting quality junk

1. Make notes in lab book for junk to collect.

2. Sort and trade junk.

3. Sort LEGO pieces.

	Topics for Discussion

1. What is the role of the engineer in society?  What's an engineer?

2. What's the role of the artist in society?  What's an artist?

3. How much should each know about what the other does?

4. What do robots do better than humans and vice versa?


	Lab Book page 6

Drawing signs

Draw a sign that will be integrated into your project.

Is it clear and concise?

Can it be read from a distance?

Does it attract attention and is it memorable?

Document good sign design in your lab book.

Sketch ideas in lab book

Draw final sign



	Show and tell

1. Present work students have done the previous day.

2. How could we make these projects even better?


	Document Tool Rules in your lab book. 



	What are the project tasks, responsibilities and schedule?
	Build motion modules

 

	
	Build the project frame



	
	Record videos of teams explaining their goals and responsibilities

- Spec the project

- Describe how the project will be judged

- Present who will be doing what

 

	
	Assignment:  Lab Book entries

	Trade junk
	Clean up


Workshop 3

	Goals and Discussion:

1. Explain how a gear train works.

2. Explain how a simple program works.

3. Know basic construction strategies.
	Action:

	Review

1. What is the goal of our project?

2. What are the 3 tests of a good Build-It-Yourself project?

3. What are 3 ways to present an idea?

4. What are the tool rules?

5. What are the class rules?
	Add components and modules to structure



	Dicsussion topics

1. Why was Leonardo so unusual?

2. What do you think is the most spectacular invention ever?  Why?

3. Why is a strong foundation so important?

4. What is leverage?

5. How do gear trains work?  (Show videos or real models)

6. Why are gear trains useful? 

7. Introduction to computer programming
	Decorate / Present

- Make more nut heads

- Make more signs

- Make more mechanical mechanisms

- Write a poem or song about the project



	Show and tell

1. Present work students have done the previous day.

2. How could we make these projects even better?
	Define computer control logic and program

Write a program that detects a sensor state and turns on a sound and a motor.



	Construction strategy

1. Build a strong foundation.

2. Minimize friction.

3. It must work 9 times out of 10.

4. Make it serviceable.

5. Make it modular.
	Record video clips of presentations 

Present components of the project:



	Trade junk
	Clean up


Workshop 4

	Goals and Discussion:

- Explain problem solving strategies.
	Action:

	Review

1. What is the goal of our project?

2. What are the 3 tests of a good Build-It-Yourself project?

3. What are 3 ways to present an idea?

4. What are the tool rules?

5. What are the class rules?


	Document problem solving strategies in your Lab Book

 

	Discussion topics

What should you do when you have a tough problem to solve?

1. break down solution into simple components, 

2. team work, 

3. research and ask experts, 

4. plan and measure before building


	Finish structure and decorations

 

	Show and tell

3. Present work students have done the previous day.

4. How could we make these projects even better?
	Program

1. Section code into subroutines.

2. Document logic flow chart.

3. Add sensors and timing conditions.

4. Set up variables

5. Branch or loop on conditions

 

	Trade junk
	Record video clips of presentations 

Present components of the project:



	
	Clean up


Workshop 5

	Goals:

Summarize results
	Action:

	Discussion

1. What did you learn?

2. What did you enjoy most?

3. What was the least fun?
	Test and trouble shoot.

Develop a Power Point Presentation

Develop a Web site
 

	Show and tell
	Present and critique projects

	
	Clean up


Keeping a class focused:

One of the goals of Build-It-Yourself Project-based learning programs is to engage students to such an extent that students will impose their own discipline.  However, when classes are large or students of very different interests and skill levels are together, discipline may be a problem.  The following suggestions may be useful in after school programs where visiting mentors are running the class.
School rules and guidelines take precedence over these suggestions.  

We recommend that the entire class be engaged in a discussion on the discipline required to solve tough problems.  Then they can be coached to document their own guidelines in a lab book and on the board.

Examples of class rules, rewards and penalties set by students:

Class rules

1. No rough or loud language in class.
2. No rough or physical playing in class.
3. Ideas, materials and work must be shared generously with classmates and visitors.
4. Before leaving, make work-space cleaner than when the class started.
 

 

Rewards for good work. / Consequenses of breaking class rules.
1. Students who break class rules more than 3 times or seriously disrupt the class may be asked to leave the class.
2. Students may be asked to document his or her problem and have a parent sign the document.
3. Students who break class rules may be asked to sit in the 'penalty box.'
4. Students who break no class rules during a workshop session, may win ???
    

(a tool, candy, certificate of good work, ...)
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