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PATHWAY:  
Engineering Graphics & Design

COURSE:  

Introduction to Engineering Drawing and Design

UNIT 9: 

ENGR-IED-9 Creating 3D Parametric Modeling from Drawings
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Annotation: 

Students will apply techniques of creating and editing 2-dimensional geometry and converting these images into 3 dimensional objects using CAD. 

Grade(s):  


	
	9th

	X
	10th

	X
	11th

	X
	12th


Time:  

15 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-11 
Students will use orthographic projection to create and dimension multiview drawings.

a) Explain and apply nominal size, basic size, tolerance, unilateral tolerances, bilateral tolerances, fit, actual fit, clearance fit, interference fit, transition fit, allowance, maximum material limit, minimum material limit, basic-hole system, and basic-shaft system.

b) Draw an object that is desired with two views.

c) Draw an object that is described with three views.

d) Select proper drawing scale, views, and layout.

e) Draw an object that has an inclined surface.

f) Draw an object containing circles and arcs.

g) Change view, view names and multiview names.

h) Create orthographic projections utilizing the necessary views.
GPS Academic Standards:

MM1G1

Students will investigate properties of geometric figures in the coordinate plane.

MM1G3

Students will discover, prove, and apply properties of triangles, quadrilaterals, and other polygons.

MM1G1

Students will understand the properties of circles

MM1P4

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

MM1P5

Students will represent mathematics in multiple ways.
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Enduring Understandings: 

Orthopedic projection is used to create and dimension multi-view drawings.
Essential Questions: 

· Why is it necessary to create well defined 2D geometry?

· How are feature relationships defined to enable a variety of changes to occur without creating errors?

· What order is used to establish dependent references in order to define flexible geometry?

· Why is it essential to understand possible variations of the model before creating the geometry?

Knowledge from this Unit:  

Students will be able to: 

· Explain how to fully define 2D geometry using constraints and dimensions.

· Show how parts are defined using 3D parametric geometry which accurately represents real-life or potential objects.

· Describe how parts can be created so a variety of error free changes can occur.
Skills from this Unit:  

Students will:

· Identify 2D geometry using constraints and dimensions.

· Create 3D geometry using 2D sketches and predefined features.

· Make error-free changes to a 3D parametric model to represent realistic variations.
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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: 
Review the Day 5 Daily Assignment sheet and evaluate student performance:
· All features should be included and all dimensions should be exact
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•
LESSON 1: The 3D Parametric CAD Environment


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

ENGR-IED-11 
Students will use orthographic projection to create and dimension multiview drawings.

a) Explain and apply nominal size, basic size, tolerance, unilateral tolerances, bilateral tolerances, fit, actual fit, clearance fit, interference fit, transition fit, allowance, maximum material limit, minimum material limit, basic-hole system, and basic-shaft system.

b) Draw an object that is desired with two views.

c) Draw an object that is described with three views.

d) Select proper drawing scale, views, and layout.

e) Draw an object that has an inclined surface.

f) Draw an object containing circles and arcs.

g) Change view, view names and multi-view names.

h) Create orthographic projections utilizing the necessary views.
2.
Review Essential Questions. Post Essential Questions in the classroom. 

· Why is it necessary to create well defined 2D geometry models?

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


	Constraints
· Coincident

· Concentric

· Equal

· Horizontal & Vertical

· Parallel & Perpendicular

· Symmetrical

· Co-linear

· Tangent
	3D Features
· Extrude
· Revolve
· Hole
· Round & Chamfer
· Draft
· Patterns
· Radial
· Linear

	Dimensions

· Linear

· Aligned

· Angular

· Radial

· Diameter


4. Use the Creating 3D Parametric Modeling from Drawings PowerPoint to guide the lesson.
5. Explain the 3D Parametric CAD Environment.

· Including Workflow

6. Explain 2D Sketches including Dimensioning, and Constraints.
7. Cover 3D Features including using 2D sketches and predefined shapes.

8. Distribute the Day 1 Introduction to 3D Parametric Modeling Handout.
9. The teacher should demonstrate how to create and edit the geometry shown in the Daily Activity sheet.
10. Allow students to create and edit the geometry, monitor students' progress and engage the students in topic relevant discussions.

•
LESSON 2:  Symmetry, Revolved Features & Patterns


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

· How are feature relationships defined to enable a variety of changes to occur without creating errors?
2. Use the Creating 3D Parametric Modeling from Drawings PowerPoint to guide the lesson.

3. Review:

· 2D sketches and symmetry.
· Revolved features

· Radial patterns

· Removing material with sketched features

4. Distribute the Day 2 Introduction to 3D Parametric Modeling Handout sheet. 
5. Continue the lesson with teacher presentation of the geometry included in the Daily Activity sheet

6. Allow students to create and edit the geometry, monitor student's progress and engage the students in topic relevant discussions.
7. Summary

· Review the appropriate Essential Question. Answer any questions students may pose.
•
LESSON 3: Draft, Mirror, Rounds, Work Planes & Shell


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

· What order is used to establish dependent references in order to define flexible geometry?

2. Use the Creating 3D Parametric Modeling from Drawings PowerPoint to guide the lesson.

3. Review with students:

· Draft features

· Mirroring features

· Rounds

· Creating work planes

· Shell feature

4. Distribute the Day 3 Introduction to 3D Parametric Modeling Handout sheet.

5. Continue the lesson with teacher presentation of the geometry included in the Daily Activity sheet

6. Allow students to create and edit the geometry, monitor student's progress and engage the students in topic relevant discussions.
7. Summary

· Review:
· 2D sketches and symmetry

· Revolved features

· Radial patterns

· Removing material with sketched features

•
LESSON 4: Units, Holes, Symmetry & Linear Patterns


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

· Why is it essential to understand possible variations of the model before creating the geometry?

2. Use the Creating 3D Parametric Modeling from Drawings PowerPoint to guide the lesson.

3. Review with students:

· Metric Units
· Symmetrical Sketch Constraint
· Extrude
· Holes
· Linear Patterns

4. Distribute the Day 4 Introduction to 3D Parametric Modeling Handout sheet.

5. Continue the lesson with teacher presentation of the geometry included in the Daily Activity sheet

6. Allow students to create and edit the geometry, monitor student's progress and engage the students in topic relevant discussions.

7. Summary

· Review draft features and mirroring.
•
ATTACHMENTS FOR LESSON PLANS:

· Creating 3D Parametric Modeling from Drawings
· Day 1 Introduction to 3D Parametric Modeling Handout
· Day 2 Introduction to 3D Parametric Modeling Handout
· Day 3 Introduction to 3D Parametric Modeling Handout
· Day 4 Introduction to 3D Parametric Modeling Handout
•
NOTES & REFLECTION: 


Notes to teacher:  These assignments should be demonstrated thoroughly before students perform these tasks.  Show students the tools they'll need to create and edit the 3D parametric CAD geometry.  As students gain proficiency with the CAD software, fewer details should be provided with the daily demonstration so students can discover how to create and edit the geometry in the daily assignment sheets.


Teacher Prerequisites:  Teacher should be proficient with the 3D parametric CAD software including the 2D sketching environment as well as the 3D part environment.
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Culminating Unit Performance Task Title: 

Day 5 Introduction to 3D Parametric Modeling
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
Students will be presented the Day 5 Introduction to 3D Parametric Modeling Handout and asked to create and edit the geometry without a demonstration. 
Students should be able to perform the following tasks successfully:

· Creating sketches
· Extruded features
· Adding material
· Removing material

· Rounds
· Shell
· Radial patterns
· Holes

Attachments for Culminating Performance Task: 

· Creating 3D Parametric Modeling from Drawings
· Day 5 Introduction to 3D Parametric Modeling Handout
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Materials & Equipment: 
· Computer with 3D parametric solid modeling CAD software, Daily Assignment sheets

· Computer with internet access

· Projection Equipment

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
	
	Wiki
	
	Electronic Game or 

Puzzle Maker

	
	Email
	
	Website
	X
	CAD Software
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