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PATHWAY:  
Engineering Graphics & Design
COURSE:  

Introduction to Engineering Drawing and Design
UNIT 3: 

ENGR-IED-3 2-D Freehand Sketching 
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Annotation: 
Students will understand how to depict and communicate engineering designs & concepts through free hand sketches. They will learn proper construction techniques to sketch basic geometric shapes and will learn how to accurately create 2-D sketches.
Grade(s):  

	X
	9th

	X
	10th

	X
	11th

	X
	12th


Time:  
10 Hours
Author: 
Leon Grant
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-6 
Students will create technical freehand sketches.
a) Demonstrate orthographic, pictorial, schematic, and diagram sketches
GPS Academic Standards:
MM1P5

Students will represent mathematics in multiple ways.
SCSh4

Students will use tools and instruments for observing, measuring, and manipulating scientific equipment and materials.
National / Local Standards / Industry / ISTE:
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Enduring Understandings: 
Understanding how to depict and communicate engineering designs and concepts through free hand sketches is one of the first steps in learning how to design.

Essential Questions: 
· Why is free hand sketching still such an important tool for engineers with the abundance of CAD programs?

· How does free hand sketching help in the creative process?

· How do center lines and cross hairs help in understand a drawing? 
· Why is free hand sketching still such an important tool for engineers with the abundance of CAD programs?
Knowledge from this Unit:  
Students will be able to: 
· Identify basic geometric shapes.
· Explain the proper use of line types.
· Identify an Isometric view.
· Identify the six standard orthographic views.
· Explain the proper use of center lines and cross hairs.
· Recognize the role of scale in sketching.
Skills from this Unit:  
Students will:
· Use proper construction techniques to sketch basic geometric shapes.
· Accurately sketch 2-D sketches.
· Produce a sketch to a standard scale using grid paper.
· Sketch standard orthographic views from a given isometric view.
· Sketch an isometric view from given orthographic views.
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Assessment Method Type: 
	x
	Pre-test

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

	
	_x_ Quizzes/Tests

_x_ Unit test

	
	Group project

	x
	Individual project

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

	
	_x_ 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

	x
	Subjective assessment/Informal observations

	
	__ Essay tests

_x_ Observe students working with partners

__ Observe students role playing

	x
	Peer-assessment  

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

__ Peer editing and/or critiquing

	x
	Dialogue and Discussion

	
	_x Student/teacher conferences
_x_ 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: 
Technical Sketching Quiz – to be administered following the completion of Lesson 2
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•
LESSON 1: Introduction to Freehand Sketching 

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

ENGR-IED-6 
Students will create technical freehand sketches.
a) Demonstrate orthographic, pictorial, schematic, and diagram sketches
MM1P5

Students will represent mathematics in multiple ways.
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. 
· Why is free hand sketching still such an important tool for engineers with the abundance of CAD programs?

· How does free hand sketching help in the creative process?

· How do center lines and cross hairs help in understand a drawing? 

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

	Diameter (()
	Radius (r) 
	Symmetry

	Proportional
	Aspect ratio 
	Visible line

	Hidden line
	Phantom line
	Center line

	Construction lines
	Border line
	Annotations


4.
Continue the lesson plan with activities, discussions, and interest-grabbers.

· Show the video Clip “Folded Bike Re-invented” (Sources: Itunes: ItunesU;  OU The Open University UK; Design and Creativity Album)- http://www.youtube.com/watch?v=atTcZ1B6WGY
· Have students complete the Communicating Without Words Worksheet to gain a greater understanding to how to communicate with a sketch instead of just words.
•
LESSON 2:  Elements of Freehand Sketching 

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

· Why is free hand sketching still such an important tool for engineers with the abundance of CAD programs?
2.
Continue the lesson with activities, discussions, and interest-grabbers
· Show the Technical Free Hand Sketching PowerPoint to demonstrate sketching techniques. This presentation has a thorough description of Lesson 2 and instructions for the students. 
· Demonstrate sketching techniques for straight and curved lines.
· Use the Quarter Grid Paper Handout for straight and curved line exercises.

· Read text about the alphabet of lines using the Technical Free Hand Sketching PowerPoint.
· Demonstrate geometric construction and use of construction lines for geometric shapes (circles, rectangles, arcs, ellipses, hexagons, octagons).
· Sketching basic geometric shapes. Sketches should be made using various scales.
3.
Summary

· Have students take the Technical Sketching Quiz over the alphabet of lines and sketching problems.
•
ATTACHMENTS FOR LESSON PLANS:
Communicating Without Words Worksheet
Technical Free Hand Sketching PowerPoint
Quarter Grid Paper Handout
Technical Sketching Quiz
•
NOTES & REFLECTION: 
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Culminating Unit Performance Task Title: 
Scaled Sketches
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
Have students create technical freehand scaled sketches. Use the Technical Free Hand Sketching PowerPoint as a guide.
Assign 10-15 sketching problems: 

· Sketch 5 without grid paper
· Sketch 5 with grid paper
· Sketch 5 with grid paper to ½ & double scale

Use the attached Scaled Sketches Rubric to grade. 
Attachments for Culminating Performance Task: 
Scaled Sketches Rubric
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Web Resources:
http://www.youtube.com/watch?v=atTcZ1B6WGY -Video Clip “Folded Bike Re-invented” 
(Source: iTunes: iTunesU; OU The Open University UK; Design and Creativity Album)
Materials & Equipment: 
· Sketching paper
· Sketching pencils

· Paper

· Computers with Internet access

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
	x
	Video

	
	Animation Software
	
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
	
	Website
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