Lesson Plan

For 

Engineering Drawing

Prepared

By 

Ray Croke

2009
Activity Length: 12 units of class time

Grade Level: 9-12

Primary System:  Communication

Title of Activity:  Robot project
Introduction:

Concept:  To provide students with an authentic 3d modeling/ animation project that uses all areas of the Engineering process.

Overview: Students will plan, create and animate a professional quality 3d model.

Prerequisites: AutoCAD

Systems model:

Input:

1. Show Rhino sample design activity (using the E.D.P. to provide a solution)
2. Show E-portfolio sample
Process:

1. Use Rhino to produce surfaces and solid models

2. Use Bongo to animate surfaces and solid models

3. Use mathematics to solve rotary motion to reciprocation motion problem

4. Develop and understanding of the role of invention and innovation and experimentation in problem solving.

5. Use the Engineering Design Process to develop acceptable solutions to design challenges.

Outputs:

1. Movie file in AVI format 

2. Self-assessment using school wide scoring rubric.
3. Self-assessment using Engineering Design Process rubric

4. Electronic Digital Portfolio development.
5. Engineering Presentations.

6. Improvement imitative – use result of scoring rubric grade to go back into the portfolio to make modifications.  
Feedback:

1. Peer Assessment

2. Scoring Rubric

Scoring Rubric for Robot project

	Layout 
	The Web site has an exceptionally attractive and usable layout. It is easy to locate all important elements. White space, graphic elements and/or alignment are used effectively to organize material. 
	The Web pages have an attractive and usable layout. It is easy to locate all important elements. 
	The Web pages have a usable layout, but may appear busy or boring. It is easy to locate most of the important elements. 
	The Web pages are cluttered looking or confusing. It is often difficult to locate important elements. 

	Robot performance
	Robot navigates the 60 degree incline.
	Robot navigates the 45 degree incline
	Robot navigates the 30 degree incline.
	      7.3

	Engineering

Design Process.
	Student used all the steps and provides evidence in portfolio
	Most steps used and evidence provided in portfolio
	Project does not follow the Engineering Design Process
	      1.1

	Submitted on Time
	On time


	
	Late
	

	
	
	
	 
	       6.2


Robotics worksheet
Name: __________________
1)  Identify the problem:
2)   Develop three solutions for the problem:
· Use the print screen function to provide evidence of your designs.
3)  Choose the best solution.
· Use the print screen function to show your best choice. 

· Why is your choice the best solution?

4)  Develop your prototype. 
· Use the print screen function to show significant stages of development

5)  Test and Evaluate
· Create the animation

· Upload the animation file to your electronic portfolio

6)  Engineering presentation 

· Combine video, music, voice and images to create your digital story. Show the evolution of your project from start to finish.
Lesson Plan
For 

Engineering Drawing

Prepared

By 

Ray Croke

2007

Activity Length: 5 units of class time

Grade Level: 9-12

Primary System:  Communication

Title of Activity:  Master lock project

Introduction:

Concept:  To provide students with an authentic 3d modeling/ animation project that uses all areas of the universal design model.

Overview: Students will plan, create and animate a professional quality 3d model.

Prerequisites: AutoCAD

Systems model:

Input:

3. Show PowerPoint show lesson

4. Review Polar coordinate system

5. Demonstrate background bitmap

Process:

6. Use Rhino to produce surfaces and solid models

7. Use Bongo to animate surfaces and solid models

8. Use mathematics to solve assigned combination problem

9. Develop and understanding of the role of invention and innovation and experimentation in problem solving.
Outputs:

7. Movie file in AVI format 

8. Self-assessment using scoring rubric

9. Digital Portfolio

Feedback:

3. Peer Assessment

4. Scoring Rubric

Learning objectives:

1. Use Rhino 3d to create surfaces and solid models.

2. Use Bongo software to animate surfaces and solid models.

3. Use mathematics, scientific principles and transfer of skills to solve 

engineering problems.

4. Students will develop an understanding of the role of troubleshooting, research and development, invention and innovation, and 

experimentation in problem solving.
Procedure:
The preparation for this project requires the student to create a solid model of a master lock. The purpose of this model is to provide students and opportunity to learn several concepts outlined in the Massachusetts Engineering Frameworks document. 

Frameworks Standards.

1.5 Interpret plans, diagrams and working drawings in the construction of prototypes.

1.1 Create an engineering presentation using multimedia.

Somerset district standards:

1.    Be able to explore and express their creativity.

2.    Be able to read, write, and communicate effectively.

3.    Reason logically to develop problem solving skills

4.    Become capable researchers skilled in the many methods of 

       accessing information.

