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PATHWAY:  
Engineering Graphics & Design
COURSE:  

Survey of Engineering Graphics
UNIT 3: 

ENGR-SEG-3 Section Views
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Annotation: 
This unit will cover the drawing practices necessary for illustrating the various types of sectional views utilized in Engineering Graphics & Design.  The student will determine when to use the appropriate type of sectional view to apply to drawing problems. Situations and views will determine when to apply the different techniques used for illustrating sectional views.
Grade(s):  

	
	9th

	
	10th

	x
	11th

	x
	12th


Time:  
25 Hours
Author: 
John Kirby
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: Please list the standard and elements covered as demonstrated below. Remove the example standards.
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.
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.

National / Local Standards / Industry / ISTE:

ADDA 

Advanced CAD Skills
ADDA

Fundamental Drafting Skills
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Enduring Understandings: 
Students will understand the importance of determining when to apply various types of sectional views to design problems. They will understand the types of lines necessary for creating sectional views. Students will be able to recognize detail, broken, and auxiliary views in design problems that requires sectioning for better interpretations.
Essential Questions: 
· How does an Engineer determine when to use a full, half, offset, revolved, or broken out section?  Explain. 
· How do sectional views clarify understanding of drawings in the world of Engineering Graphics & Design?
· Why is it important to recognize the need for sectional views when creating drawing plates?
Explain.
Knowledge from this Unit:  

Students will be able to: 
· Know when to use full sections, half sections, broken out sections, and specialized assembly sections.
· Recognize and determine the types of lines and necessary text annotations to apply to sectional drawings.
· Determine when to modify hatch patterns for representation of different materials.

· Recognize the different lines represented and utilized in sectional views.

Skills from this Unit: 

Students will be able to:
· Draw problems where full sections are necessary.
· Draw problems where half sections are necessary.

· Determine and draw problems that require offset sectional views.

· Draw broken out sections.

· Determine the need for sectional view representations in assembly drawings.
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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

	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

	
	_x_ Drawing assignment plates
__ Observe students working with partners

__ Observe students role playing

	x
	Peer-assessment  

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

_x_ Peer editing and/or critiquing with pare/share form for lessons 1-6

	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

	
	Post-test


Assessment Attachments and / or Directions:
· Unit Rubric 
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•
LESSON 1: INTRODUCTION TO SECTIONAL VIEWS

1.
Identify the standards. 

 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.
2.
Review Essential Questions.  

· Why is it important to recognize the need for sectional views when creating drawing plates?
Explain.
3.
Identify and review the unit vocabulary. These terms may be posted on a word wall as they are addressed in the unit.
	assembly sections
	crosshatching
	full section

	auxiliary sections
	cutting plane
	half section

	break out section
	cutting plane line
	offset section

	broken view
	detail view
	section lining


4.
After covering the essential question, the teacher can show the Sectional Views PowerPoint that covers the entire unit.  This unit can be taught with traditional board drafting equipment or CAD software of the teacher’s choice.  The software could be Autodesk, Pro-Engineering, Solid Works, or any other CAD product.  The unit will NOT be a how to guide for any of the CAD products chosen.  Help can be acquired through drafting textbooks, software tutorials, the software help menu, or online support for the chosen product.
5.
Review key terms from the vocabulary for getting starting section lining, crosshatching, cutting plane line, and full section.
6.
Close the lesson by reviewing the need for section views, the identification of lines needed, and the recognition of the different types of sectional views.  Conclude the summary with the introduction to Lesson 2, “Recognizing and Drawing of Full Sections”.  Provide students with suitable drawing problems for Full Sections.
•
LESSON 2: RECOGNIZING AND DRAWING FULL SECTIONS

1.
Review Essential Questions. 

· How does an Engineer determine when to use a full section?  Explain.
2.
Assign problems for full section views.  Assignments can be from Engineering Graphics & Design Textbooks or from CAD software tutorials provided with appropriate software.  Sectional Views Unit Rubric with assigned problems for each lesson included.  This should be done prior to the unit.
3.
Assign enough problems for mastery and recognition of when to draw full sectional drawings.
4.
Assignments for full view sections should take 3 to 5 days for complete mastery and recognition of views.  
5.
At the conclusion of Lesson 2, allow students adequate time to pare share their drawings with classmates.  Utilize a pare share form Pair Share Form for students to complete after viewing classmates drawings.

6.
Conclude Lesson 2 with whole group discussion of the standard and full section drawings.  Add words to the Word Wall that were addressed in Lesson 2.  Conclude the summary with the introduction to Lesson 3, “Recognizing and Drawing Half Sections”.  Have students refer to rubric assignments for Lesson 3 Sectional Views Unit Rubric.
•
LESSON 3: RECOGNIZING AND DRAWING HALF SECTIONS

1.
Review Essential Questions. 
· How does an Engineer determine when to use a, half section?  Explain.
2.
Assign problems for half section views.  Assignments can be from Engineering Graphics & Design Textbooks or from CAD software tutorials provided with appropriate software.

3.
Assign enough problems for mastery and recognition of when to draw half sectional drawings.

4.
Assignments for half view sections should take 3 to 5 days for complete mastery and recognition of views.  

5.
At the conclusion of Lesson 3, allow students adequate time to pair share their drawings with classmates.  Utilize a pare share form Pair Share Form for students to complete after viewing classmates drawings.

6.
Conclude Lesson 3 with whole group discussion of the standard and half section drawings.  Add words to the Word Wall that were addressed in Lesson 3.  Conclude the summary with the introduction to Lesson 4, “Recognizing and Drawing Offset Sections”. Have students refer to rubric assignments for Lesson 4 Sectional Views Unit Rubric.
•
LESSON 4: RECOGNIZING AND DRAWING OFFSET SECTIONS

1.
Review Essential Questions. 
· How does an Engineer determine when to use an offset?  Explain.
2.
Assign problems for offset section views.  Assignments can be from Engineering Graphics & Design Textbooks or from CAD software tutorials provided with appropriate software.

3.
Assign enough problems for mastery and recognition of when to draw offset sectional drawings.

4.
Assignments for offset sectional views should take 3 to 5 days for complete mastery and recognition of views.  

5.
At the conclusion of Lesson 4, allow students adequate time to pare share their drawings with classmates.  Utilize a pare share form Pair Share Form for students to complete after viewing classmates drawings.

6.
Conclude Lesson 4 with whole group discussion of the standard and offset sectional drawings.  Add words to the Word Wall that were addressed in Lesson 4.  Have students refer to rubric assignments for Lesson 5 Sectional Views Unit Rubric.
•
LESSON 5: RECOGNIZING AND DRAWING BREAK OUT SECTIONS

1.
Review Essential Questions. 
· How does an Engineer determine when to use a break out section?  Explain.
2.
Assign problems for break out section views.  Assignments can be from Engineering Graphics & Design Textbooks or from CAD software tutorials provided with appropriate software.

3.
Assign enough problems for mastery and recognition of when to break out sectional drawings.

4.
Assignments for break out sectional drawings should take 3 to 5 days for complete mastery and recognition of views.

5.
At the conclusion of Lesson 5, allow students adequate time to pare share their drawings with classmates.  Utilize a pare share form Pair Share Form for students to complete after viewing classmates drawings.

6.
Conclude Lesson 5 with whole group discussion of the standard and break out sectional drawings.  Add words to the Word Wall that were addressed in Lesson 5.  Have students refer to rubric assignments for Lesson 6 Sectional Views Unit Rubric.
•
LESSON 6: RECOGNIZING AND DRAWING DETAIL VIEWS AND BROKEN VIEWS

1.
Review Essential Questions. 
· How does an Engineer determine when to draw detail views?  Explain.
· How do sectional views clarify understanding of drawings in the world of Engineering Graphics & Design?

2.
Assign problems for detail views.  If drawings are large consider adding broken views within the assignments to include this functional tool.  Assignments can be from Engineering Graphics & Design Textbooks or from CAD software tutorials provided with appropriate software.

3.
Assign enough problems for mastery and recognition of when to use detail and broken views to best represent communication for drawings.  Many of the previous drawings used for full, half, offset, and break out sections can be revisited for modifications to utilize detail views for further clarity to the drawings.

4.
Assignments for detail views and broken views should take 3 to 5 days for complete mastery and recognition of views.

5.
At the conclusion of Lesson 6, allow students adequate time to pare their drawings with classmates.  Utilize a pare share form share Pair Share Form for students to complete after viewing classmates drawings.  This will be an excellent time for students to compare each other’s applications of detail views to previous assignments.  

6.
Lesson 6 will conclude the unit on sectional views.
•
LESSON 7: ENRICHMENT ACTIVITY- RECOGNIZING AND DRAWING SECTIONAL VIEWS TO ASSEMBLY DRAWINGS

1.
Review Essential Questions. 
· How does an Engineer determine when to apply sectional views to assembly drawings?  Explain . . . 

· How do sectional views clarify understanding of drawings in the world of Engineering Graphics & Design?

2.
The students should determine which type of sectional view to apply to the problem.  Excellent problems for this assignment could be from assemblies of children toys, metric 500 cars, and mechanical parts with bolts and fasteners included.  Assignments can be determined by levels of ability of the students.
3.
Inclusion of TSA problems for Transportation Modeling, Dragster Design, etc. could be utilized in this lesson.
4.
At the conclusion of lesson 6, allow students adequate time to pare share their drawings with classmates.  Utilize a pare share form Pair Share Form for students to complete after viewing classmates drawings.  This will be an excellent time for students to compare each other’s applications of detail views to previous assignments.
•
ATTACHMENTS FOR LESSON PLANS:
ENGR_SEG_1_SectionalViewsPowerPoint
ENGR_SEG_1_SectionalViewsUnitRubric
ENGR_SEG_1_TipsForInstructorOnSections
ENGR_SEG_1_PairShareForm
•
NOTES & REFLECTION: 

The tips file attachment, Tips for the Instructor, covers all of the necessary information for this unit.  As mentioned previously, this is not a how to unit for software applications.  Nor will it provide you with drawing problems.  The unit PowerPoint will direct you to the information that you need to acquire for successfully completing this unit and fulfilling the Georgia Performance Standard listed in this unit.
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Culminating Unit Performance Task Title: 

Assembly Drawing Exercise
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
Students that complete Lessons 1-6 that have time can draw a series of drawing parts for an assembly drawing and then determine when and where to apply sectional views to the assembly.

Attachments for Culminating Performance Task: 
None
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Web Resources: 
None
Materials & Equipment: 
· Engineering Graphics & Design Textbooks 

· CAD software with tutorials

·  children toys

· metric 500 cars

· mechanical parts with bolts and fasteners
21st Century Technology Used: 
	x
	Slide Show Software
	x
	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
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