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Career, Technical, & Agricultural Education







PATHWAY:  
Engineering Graphics & Design
COURSE:  

Survey of Engineering Graphics
UNIT 8: 

ENGR-SEG-8 Sheet Metal Design and Drawing
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Annotation: 

In this unit students will learn to identify and define sheet metal. They will understand the parallel and radial developments of sheet metal. Students will develop patterns for prisms, pyramids, cylinders, cones, and transition pieces. 
Grade(s):  

	
	9th

	x
	10th

	x
	11th

	x
	12th


Time:  

20 Hours
Author: 

Rick Cash

Students with Disabilities:
For students with disabilities, the instructor should refer to the student's IEP to be sure that the accommodations specified are being provided. Instructors should also familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation.
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GPS Focus Standards: 
ENGR-MA-2
Students will create intersections and developments.
a) Describe the general principles of pattern development

b) Identify the three main types of pattern development

c) Prepare patterns for various geometric shapes

GPS Academic Standards:

ELA9RL5

The student understands and acquires new vocabulary and uses it correctly in reading and writing.

MM1P3

Students will communicate mathematically.

MM1P4

Students will make connections among mathematical ideas and to other disciplines.

SCSh4

Students will use tools and instruments for observing, measuring, and manipulating scientific equipment and materials.
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Enduring Understandings:

A pattern development is a flat representation of a three dimensional object unfolded or unrolled and is essential to understand design and drawings. 
Essential Questions: 
· How do you calculate the surface area of geometric shapes?

· What is the typical way in which sheet metal is joined together?
· In what ways are parallel line developments used? 

Knowledge from this Unit:
Students will be able to:
· Describe patterns of development for:
· a prism 

· a pyramid

· a cylinder

· a cone

· a transition piece
Skills from this Unit:  
Students will: 
· Prepare pattern development drawings.
· Use CAD software to create accurate paper models from patterns.
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Assessment Method Type: 
	x
	Pre-test

	x
	Objective assessment - multiple-choice, true- false, etc.

	
	__ Quizzes/Tests

_x_ Unit test

	
	Group project

	x
	Individual project

	
	Self-assessment - May include practice quizzes, games, simulations, checklists, etc.

	
	__ Self-check rubrics   

_x_ Self-check during writing/planning process

__ Lab Book

__ Reflect on evaluations of work from teachers, business partners, and competition judges

__ Academic prompts

__ Practice quizzes/tests

	x
	Subjective assessment/Informal observations

	
	__ Essay tests

_x_ Observe students working with partners

__ Observe students role playing

	
	Peer-assessment  

	
	__ Peer editing & commentary of products/projects/presentations using rubrics

__ Peer editing and/or critiquing

	x
	Dialogue and Discussion

	
	__ Student/teacher conferences

__ Partner and small group discussions

_x_ Whole group discussions

__ Interaction with/feedback from community members/speakers and business partners

	
	Constructed Responses

	
	__ Chart good reading/writing/listening/speaking habits

__ Application of skills to real-life situations/scenarios

	x
	Post-test


Assessment Attachments and / or Directions:
Sheet Metal Pre-test
Sheet Metal Pre-test Answer Key

Developments Unit Test

Developments Unit Test Answer Key
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•
LESSON 1: Identifying and Understanding Pattern Development


1.
Identify the standards. Standards should be posted in the classroom.

ENGR-MA-2
Students will create intersections and developments.
a) Describe the general principles of pattern development

b) Identify the three main types of pattern development

c) Prepare patterns for various geometric shapes

ELA9RL5
    Students will understand and acquires new vocabulary and use it correctly in reading and writing.

MM1P3

Students will communicate mathematically.

MM1P4

Students will make connections among mathematical ideas and to other disciplines.

SCSh4

Students will use tools and instruments for observing, measuring, and manipulating scientific equipment and materials.

2.
Review Essential Questions. Post Essential Questions in the classroom. 
· How do you calculate the surface area of geometric shapes?

· What is the typical way in which sheet metal is joined together?

· In what way are parallel line developments used? 

3.
Administer the Sheet Metal Pre-test. Use the Sheet Metal Pre-test Answer Key to grade.
4.
Identify and review the unit vocabulary. Terms may be posted on word wall.

	Surface Pattern
	Stretch-Out Line
	Hems, Seams, and Laps 

	Developments
	Parallel and Radial 
	Transition Pieces

	Fold and Bend lines
	Plotted Points
	True Length


5.
Present the Developments PowerPoint to students. 
6.
Hand out the Developments Worksheet for students to complete after the PowerPoint.
7.     Have students access the following web site:  http://en.wikipedia.org/wiki/Sheet_metal
8.     Hand out and go over the Writing Rubric Handout with students before the writing assignment.

9.     Have students write an essay explaining the difference between parallel and radial develops.

10.   Take up the essays when students have completed the writing assignment.

11.   Summary (Teacher Feedback) 

** Discuss surface development with your students.  Model or discuss an “exceeds” response.  Return essays that did not meet standards for revisions. **  
 

•
LESSON 2:  Drawing Pattern Developments. 


1.
Review Essential Questions. Post Essential Questions in the classroom.

· How do you prepare pattern development drawings with seams and laps?

2.     Review the Developments PowerPoint with students.

3.     Model a pattern development with students.

4.     Demonstrate the use of seams and laps used in pattern developments and sheet metal drawing.

5.     Hand out and go over the Drawing Rubric Handout with students before the drawing assignment. 

6.     Have the students prepare pattern development drawings of a prism, pyramid, cylinder, cone, and transition                           

piece.

7.     Take up the pattern development drawings.

8.
Summary (Teacher Feedback)

** Discuss pattern developments.  Ask students questions about parallel and radial developments.  Display examples of student work that met or exceeded standards.  Return drawings that did not meet standards for revisions. **

•
LESSON 3: Creating models from Pattern Developments.


1. Hand out and go over the Model Rubric Handout with students.

2. Print out the pattern development modeled for students.

· Cut out the pattern.

· Fold pattern development together to create a model.  

· Use tape or glue to hold the model together.

3. Have students select and prepare a paper model from one of their own pattern developments using the same process.

4. Have students and peers assess their models using the Model Rubric Handout.
5. Administer the Developments Unit Test. Students will answer questions and prepare an orthographic drawing with a pattern development stretch-out of a given geometric object.  Include all necessary dimensions and annotations for the problem. Grade using the Developments Unit Test Answer Key.

6.     Summary (Teacher Feedback)

** Discuss the process with your students.  Ask questions to stimulate participation.   Display examples of student work that met or exceeded standards.  Meet individually with students that did not meet and discuss reasons.  Return those projects that did not meet for revisions. ** 

•
ATTACHMENTS FOR LESSON PLANS:

Sheet Metal Pre-test

Sheet Metal Pre-test Answer Key

Developments PowerPoint
Writing Rubric Handout
Drawing Rubric Handout
Model Rubric Handout 
Developments Worksheet 
Developments Unit Test
Developments Unit Test Answer Key
•
NOTES & REFLECTION:  
· Assign pattern development problems for each geometric shape. 
· Have students draw each problem in orthographic projection and have students draw the stretch-out pattern for developments using the correct format.  
· Include dimensions and annotations on each problem.  
· The instructor will need to monitor each student’s progress on each problem to ensure individual understanding of the patterns.  
· Construct and model the models with students. This is a fun way to determine if their patterns are correct.  
· Post models in the classroom or in the media center. This is a great way to show off your program to other students in the school. 
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Culminating Unit Performance Task Title:

Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 

Attachments for Culminating Performance Task: 
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Web Resources:

http://en.wikipedia.org/wiki/Sheet_metal
Materials & Equipment: 

· Computers with Internet Access

· Projection Equipment 

· The instructor will need to provide paper, tape, glue, and scissors to the students for model building.

21st Century Technology Used: 
	x
	Slide Show Software
	
	Graphing Software
	
	Audio File(s)

	
	Interactive Whiteboard
	
	Calculator
	
	Graphic Organizer

	
	Student Response System
	
	Desktop Publishing 
	
	Image File(s)

	
	Web Design Software
	
	Blog
	
	Video

	
	Animation Software
	x
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
	x
	Website
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