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PATHWAY:  
Engineering Graphics & Design
COURSE:  

Survey of Engineering Graphics
UNIT 2: 

ENGR-SEG-2 Sketching Section Views 
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Annotation: 
Students will learn how to view sections of sketching to create images while following proper procedures and industry standards. They will be able to see the purpose of the various types of section views and determine which type of section view is best suited for a particular circumstance. 
Grade(s):  

	
	9th

	x
	10th

	x
	11th

	x
	12th


Time:  
20 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-SEG-2 
Students will draw sections using American National Standards Institute standards.
a) Prepare drawings containing full, half, revolved, removed, broken-out, offset, detailed and conventional break sections
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: 
Students will learn that knowing and understanding section views is important when creating multi-view images/objects. This helps in the production of 3-dimensional objects. 
Essential Questions: 
· What are the functions of section view drawings?
· What advantages do half section views have over full section views?

· Why is it important to follow industry standards when creating section views?
· How can cross hatching be used to add detail to section views?

· What procedures should be followed when sketching a full section view?

· What procedures should be followed for removed sections views?

· What features purposely left out of section views and why?

· Why some are features shown in section views that are not intersected by the cutting plane line?
Knowledge from this Unit:  
Students will be able to: 
· Identify full, half, removed, revolved, broken-out, aligned and conventional break section views.
· Describe cutting plane, cutting plane lines and section lines.
· Explain how these views are used in sketching.

Skills from this Unit: 
Students will:
· Use section views to show internal features not clearly seen from standard multi-view projections.

· Visualize and sketch various types of section views needed to show internal features of a part.

· Decide when a section view is necessary.

· Determine which type of section view is best for a particular circumstance.

· Sketch a desired section view that adheres to ANSI Y14.5M standards.
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Assessment Method Type: 
	
	Pre-test

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

	
	_x_ Quizzes/Tests

_x_ Unit test

	
	Group project

	
	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

	
	Subjective assessment/Informal observations

	
	__ Essay tests

__ Observe students working with partners

__ Observe students role playing

	x
	Peer-assessment  

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

_x_ Peer editing and/or critiquing

	x
	Dialogue and Discussion

	
	_x_ 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

	x
	Post-test


Assessment Attachments and / or Directions: 
Section Sketching Test
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•
LESSON 1: Introduction to Section Views

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

ENGR-SEG-2 
Students will draw sections using American National Standards Institute standards.

a) Prepare drawings containing full, half, offset, revolved, removed, and broken-out sections
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.

2. Review Essential Questions. Post Essential Questions in the classroom. 
· What occupations use images of the internal structures of objects to analyze the object?
· What is the purpose of section views?
3.
Identify and review the unit vocabulary. Terms may be posted on word wall.

	Cutting Plane Line
	Cutting Plane
	Section lines 

	Full Section
	Half Section
	Off-Set Section

	Removed Section
	Revolved section
	Broken-out section


4.
Use the Introduction to Section Views PowerPoint to introduce section views in way that builds on student’s 
prior knowledge. 
5.
Use Introduction to Section Views Worksheet and discussion to talk about how people use internal images 
to diagnose problems.
•
LESSON 2:  Introduction to section views 

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

· When are section views needed?

· Why are there so many types of section views?

2.
Use the Sketching Section Views PowerPoint to demonstrate how to sketch section views.
3.
Introduce section views using fruits and vegetables to illustrate various types of section views (full, half, removed, revolved, broken-out & detailed)

· Equipment teacher need: Variety of fruit & vegetable, cutting board & knife.

· Equipment students need:  Paper plates, sketching paper, pencil magnifying glass

4.
Slice fruit/vegetable perpendicular to represent full sections.

5.
Have students sketch the full section views & use hatch patterns to indicate a change in material such as the 
skin and pulp.  Emphasis to students how the section view changes based on the way the fruit is cut.
6.
Use long fruit/vegetables like bananas sliced latitudinal to illustrate removed and revolved section views.
7.
Have student sketch both removed and revolved sections.
8.
Use a fruit like an apple or an orange and cut a quarter section out.  Use this to illustrate a half section
9.
Have student sketch a half section view.
10.
Use a thick skinned fruit like an orange to illustrate broken-out section view.  Peel away a section of the 
orange peel to expose the orange sections.
11.
Have student sketch a broken-out section of an orange.
12.
Take one of the full section views of an orange and use a magnifying glass to look at the detail in the skin and 
pulp boundary area.  
13.
Have students create a detail view of this area.  This represents a detail. 
14.
Summary:
· Show different types of sections and have student identify them.
•
LESSON 3:  Sketching Section views of Common Objects

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

· Why are section views important to engineers and machinists?
2.
Use the Sketching Assignments PowerPoint to guide students in sketching various types of section views from real objects or e-drawing provided.
3.
Sketch- Pair- Share: Have student sketch what they think the section view should look like on grid paper then exchange with a neighbor.  Use the e drawings or CAD system to show what the section should look like.
4.
Summary:
· Sketch- Pair- Share: Have student sketch what they think the section view should look like on grid paper then exchange with a neighbor.  Use a CAD system to show what the section should look like and help students visualize complicated sections.
•
LESSON 4: Technical Drawings Section Problem

1. Assign problem sets from a text book using various shapes and materials.
2. Sketch- Pair- Share: Have student sketch what they think the section view should look like on grid paper then exchange with a neighbor.  Use a CAD system to show what the section should look like and help students visualize complicated sections.
3. Summary:
· Section Sketching Test
•
ATTACHMENTS FOR LESSON PLANS:
Introduction to Section Views PowerPoint

Introduction to Section Views Worksheet
Sketching Section Views PowerPoint

Sketching Assignments PowerPoint
Section Sketching Test
•
NOTES & REFLECTION: 

The focus of this lesson is to help student understand section views.  This starts by moving from what they know to that which is unfamiliar.  This lesson should come before section views using CAD.  This lesson will help them to visualize sections and will aid them in the use of CAD. Also, eDrawing software should be downloaded before images are available for viewing. This software is free and is available at http://pcsupport.about.com/gi/o.htm?zi=1/XJ&zTi=1&sdn=pcsupport&cdn=compute&tm=4&f=10&tt=12&bt=0&bts=0&zu=http%3A//www.edrawingsviewer.com/pages/products/eDrawingsViewerpage.html. Teachers should use the textbooks that are available to students to design problem sets for the students to complete.
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Culminating Unit Performance Task Title: 
Sketching Portfolio
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
Students will create a Sketching Portfolio of the images they have assembled throughout the unit. This Portfolio should follow a table of contents. Have students include drafts of sketches and the final sketch. 
Attachments for Culminating Performance Task: 
Sketching Portfolio Rubric
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Web Resources:
http://www.linkslearning.org/Kids/1_Math/2_Illustrated_Lessons/4_Line_Symmetry/
Materials & Equipment: 
Computers with Internet access

Projection equipment

CAD Software
Computer with eDrawings downloaded:
· Aircraft.eprt
· CrankArm.eprt
· Cup.eprt
· FlowerPot.eprt
· Rim.eprt
· LegoBlock.eprt
21st Century Technology Used: 
	x
	Slide Show Software
	
	Graphing Software
	
	Audio File(s)

	x
	Interactive Whiteboard
	
	Calculator
	x
	Graphic Organizer

	
	Student Response System
	
	Desktop Publishing 
	x
	Image File(s)

	
	Web Design Software
	
	Blog
	x
	Video

	x
	Animation Software
	
	Wiki
	x
	Electronic Game or Puzzle Maker

	x
	Email
	
	Website
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