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Career, Technical, & Agricultural Education







PATHWAY:  
Engineering Graphics & Design

COURSE:  

Introduction to Engineering Drawing and Design

UNIT 7: 

ENGR-IED-7 Introduction to Computer Aided Design 
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Annotation: 

Students will complete several drawing exercises to learn basic draw and edit commands in order to understand two-dimensional computer aided designing.
Grade(s):  


	X
	9th

	X
	10th

	X
	11th

	X
	12th


Time:  

5 Hours
Author: 

Brad Winsor

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-IED-5 
Students will demonstrate the knowledge and skills of computer operations

a) 
Initialize start up and shut down available on a CAD system

b) 
Demonstrate definitions and procedures for file management techniques: copying, deleting, finding, saving, and renaming, based on operating/applications systems

c) 
Demonstrate the procedure for the preparation and use of external storage/media on operating systems

d) 
Use an online tutorial based on the application system

e) 
Demonstrate the ability to open a drawing data file and create a drawing

f) 
Identify and use all major components of hardware associated with a CAD system

GPS Academic Standards:

ELA11LSV1
The student participates in student-to-teacher, student-to-student, and group verbal interactions.
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Enduring Understandings:
Knowing how to setup and properly display the 2D CAD environment using a variety of unit types and drawing sizes enables understanding of how to access and use the full functionality in a 2D CAD system.

Essential Questions: 

· Why is it necessary to understand the functionality of the 2D CAD environment?
· How are unit types and drawing area defined?
· What are the tools used to display the CAD model?
· What are the primary methods of creating 2D geometry?
· What are the basic tools used to edit geometry?
· How are simple annotations placed in the 2D CAD model?

Knowledge from this Unit:  
Students will be able to:

· Explain how to setup the 2D CAD environment so the unit type and drawing area are defined and displayed.
· Show how 2D geometry is created and edited to represent objects in real life.

· Describe how polylines and blocks are created.
· Define the drawing area and unit types.
Skills from this Unit:  
Students will:
· Display the CAD model in a variety of useful ways.
· Create 2D geometry using introductory CAD commands.

· Edit geometry using basic methods.
· Create polylines and simple blocks.
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Assessment Method Type: 
	
	Pre-test

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

	
	__ Quizzes/Tests

__ Unit test

	
	Group project

	X
	Individual project

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

	
	__ Self-check rubrics   

__ 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

	
	Subjective assessment/Informal observations

	
	__ Essay tests

__ 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

	
	Dialogue and Discussion

	
	__ Student/teacher conferences

__ Partner and small group discussions

__ 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

	
	Post-test


Assessment Attachments and / or Directions: 

NONE
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•
LESSON 1: Introduction to Creating CAD Models

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

ACT-IED-5 
Students will demonstrate the knowledge and skills of computer operations.
a) 
Initialize start up and shut down available on a CAD system.
b) 
Demonstrate definitions and procedures for file management techniques: copying, deleting, finding, saving, and renaming, based on operating/applications systems.
c) 
Demonstrate the procedure for the preparation and use of external storage/media on operating systems.
d) 
Use an online tutorial based on the application system.
e) 
Demonstrate the ability to open a drawing data file and create a drawing.
f) 
Identify and use all major components of hardware associated with a CAD system.
ELA11LSV1
The student participates in student-to-teacher, student-to-student, and group verbal interactions.
2.
Review Essential Questions. Post Essential Questions in the classroom. 

· Why is it necessary to understand the functionality of the 2D CAD environment?

· How are unit types and drawing area defined?

· What are the tools used to display the CAD model?

3.
Identify and review the unit vocabulary. Terms may be posted on word wall.

	Blocks
	Limits
	Zoom All

	Units
	Pull-down Menus
	Toolbars 

	Icons
	Command Window
	Drawing Window

	Line
	Arc
	Circle

	Grips
	Delete
	Copy

	Move
	Rotate
	Arrays/Patterns

	Trim (Extend and Fillet)
	Offset
	Polylines


4.
Discuss the concepts noted in the Introduction to CAD Models Handout and have students complete the two drawing exercises. 
•
LESSON 2: Engineering Drawings

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

· What are the tools used to display the CAD model?

2. Introduce students to the following terms and explain how they are used effectively:
	Units
	Lines
	Arcs
	Circles

	Trim
	Copy and move
	Patterns
	


3.
Students will complete the two drawings as instructed in the Engineering Drawings Handout. 

4.
Summary

· Discuss with students their experiences drawing CAD models. What was difficult? Allow students to give each other advice to efficiently create CAD models. 
•
LESSON 3: Intermediate 2D CAD Modeling

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

· What are the primary methods of creating 2D geometry?

· What are the basic tools used to edit geometry?

· How are simple annotations placed in the 2D CAD model?

2.
Students will begin working with intermediate 2D modeling. Introduce them to the following terms and explain how they are used effectively:
	Object snaps
	Liner and radial patterns

	Polylines
	Blocks


3.
Have students complete the three drawing exercises described in the Intermediate 2D CAD Modeling Handout.
4.
Summary

· Ask students what went wrong during the exercises. Give advice tips to get things completed more efficiently. Discuss with students practical uses for these types of drawings. 
•
LESSON 4: Drawing for Architecture

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

· Why is it necessary to understand the functionality of the 2D CAD environment?

2.
Introduce students to the techniques used for architectural drawings including:
	Architectural units
	Creating walls
	Rectangle (polyline)

	Explode (polylines)
	Extend, trim
	Zoom commands


3.
Give students the Architectural Drawings Handout and have them complete the drawing exercise. 

4.
Summary

· Have students brainstorm ways to do more advanced architectural drawings. What other CAD commands could be used?
•
ATTACHMENTS FOR LESSON PLANS:

Introduction to CAD Models Handout 
Engineering Drawings Handout
Intermediate 2D CAD Modeling Handout
Architectural Drawings Handout
•
NOTES & REFLECTION: 


There is no substitute for showing students how to perform these activities. Likewise, students can only gain an understanding of these concepts and develop skills by actually doing these exercises themselves.
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Culminating Unit Performance Task Title: 

Creating Simple 2D CAD Geometry

Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 

Students will complete two CAD geometric drawings using skills they have acquired throughout the unit. Offer no instruction unless absolutely necessary and do not allow students to help each other. 
Attachments for Culminating Performance Task: 

Creating Simple 2D CAD Geometry Handout
[image: image7.jpg]% UNIT RESOURCES




Web Resources:
NONE
Materials & Equipment: 
· Computers with CAD software
21st Century Technology Used: 

	
	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
	
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
	
	Website
	X
	Computer Aided Design Software
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