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PATHWAY:  
Engineering Graphics & Design
COURSE:  

Survey of Engineering Graphics
UNIT 6: 

ENGR-SEG-6 Working Drawings 
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Annotation: 
In this unit students will learn to define working drawings and understand the industry requirements for working drawings, as set by American Society of Mechanical Engineers and American National Standards Institute. Students will learn to determine the difference between detail and assembly drawings. Students will gain the ability to identify the information shown on working drawings and prepare detail and assembly drawings. 
Grade(s):  

	
	9th

	x
	10th

	x
	11th

	x
	12th


Time:  

20 Hours
Author: 

Rick Cash

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-1 
Students will identify the elements of working drawings.

a)    Identify the different types of sectional views and their purposes

b)    Identify the different types of auxiliary views and their purposes

c)    Identify pictorials

d)    Identify various methods of tolerancing

e)    Read technical blueprints

f)     Read metric and imperial scales

ENGR-MA-2
Students will create production-ready drawings of parts.
a)    Describe the various types of working drawings

b)    Produce detail drawings

ENGR-MA-3
Students will create assembly drawings.
a)    Construct accurate drawing representations of a 3D assembly model

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.

SCSh9
   Students will enhance reading in all curriculum areas.

ELA11LSV1   The student participates in student-to-teacher, student-to-student, and group verbal interactions.

[image: image3.png]% UNDERSTANDINGS & GOALS





Enduring Understandings: 

Working Drawings are an essential tool in the manufacturing of products. These drawings also provide the rubric that is used to assemble parts to make a finished product.  
Essential Questions:

· What are working drawings and how are they used in manufacturing?  
· What are the principal views and how do they differ? 
· What is a sectional view and how is it used in working drawings?
Knowledge from this Unit: 
Students will be able to:
· Identify working drawings using sectional views 
· Define a working drawing using auxiliary views
Skills from this Unit:  
Students will: 
· Prepare assembly drawings

· Prepare detail drawings

· Prepare working drawings 
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Assessment Method Type: 
	x
	Pre-test

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

	
	__ Quizzes/Tests

_x_ Unit test

	
	Group project

	x
	Individual project

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

	
	__ Self-check rubrics   

_x_ 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

	
	Peer-assessment  

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

__ Peer editing and/or critiquing

	x
	Dialogue and Discussion

	
	__ Student/teacher conferences

__ 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:

Have students take the Pretest Word Document before they begin this unit.

Access test and rubrics for each lesson listed below. 
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•
LESSON 1: Elements of Working Drawings


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

GPS Focus Standards: 
ENGR-SEG-1 
Students will identify the elements of working drawings.

a)    Identify the different types of sectional views and their purposes

b)    Identify the different types of auxiliary views and their purposes

c)    Identify pictorials

d)    Identify various methods of tolerancing

e)    Read technical blueprints

f)     Read metric and imperial scales

ENGR-MA-2
Students will create production-ready drawings of parts.
a)    Describe the various types of working drawings

b)    Produce detail drawings

ENGR-MA-3
Students will create assembly drawings.
a)    Construct accurate drawing representations of a 3D assembly model

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.

SCSh9
   Students will enhance reading in all curriculum areas.

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. 

· What are the elements of a working drawing?

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

	Assembly Drawings
	Detail Drawings
	Finish Marks

	Threaded Holes
	Tolerance 
	Piece Marks

	Bill of Materials
	Sections and Auxiliaries 
	Pictorial Assembly Drawings

	Fillets and Rounds
	Oblique Drawings
	Dimensioning


4. Access the attached Size and Shape II PowerPoint
5. Go over the Power Point with students.

6. Have students access the following website:  http://schools.spsd.sk.ca/waltermurray/library/Subjects/Drafting/Dr%2010/Section%20views%20notes.pdf
7. Review sectional views with students and have them identify various sections

8. Access the attached Auxiliary Views PowerPoint
9. Review auxiliary views with students and have them identify auxiliary views.

10. View the attached Pictorial Drawings PowerPoint
11. Review isometric drawings with students and have them identify isometric Drawings.

12. View the attached Pictorial Oblique Drawing PowerPoint
13. Review oblique drawings with students and have them identify oblique drawings.

14. Access the Writing Rubric 
15. Hand out the writing rubric to students.

16. Go over the writing rubric with your students.

17. Have students write an essay explaining sectional, auxiliary, and pictorial drawings and when each type is appropriate for working drawings,

18. Explain expectations to meet or exceed standards.

19.  Take up the essays and writing rubric when your students have completed the writing assignment.

20.   Discuss Working Drawings with your students and the writing assignment.

•
LESSON 2:  Preparing Detail Drawings 


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

· How do you prepare detail drawings for the shop?

2. View Tolerance Dimensioning PowerPoint 
3. Review dimension tolerance with students.

4. Access Assembly and Detail Drawings PowerPoint 
5. Discuss the power point presentation with students.

6. Model a detail drawing with students.

7. View the Drawing Rubric
8. Discuss the drawing rubric with students.

9. Hand out the drawing rubric to students.

10. Have students prepare working drawings of parts that will require both assembly and detail.  Include all required information on the drawings.

11. Take up the working drawings and drawing rubric when students have completed the projects.

12.  Summary (Teacher Feedback)

*Discuss detail drawings with your students.  Display student examples that met and exceeded standards.  Return student drawings that did not meet standards for revisions.

•
LESSON 3: Preparing Assembly Drawings


1.    View Assembly and Detail Drawings PowerPoint
2.    Review the power point presentation with students.

3.    Model assembly drawings with students.

4.    View the Drawing Rubric
5.    Review the drawing rubric with students

6.    Hand out the drawing rubric to students.
7.    Have students prepare working drawings of parts that will require both assembly and detail drawings.  

8. Include all required information on the drawings.

9. Take up the working drawings and drawing rubric when students have completed the projects.

10. Summary (Teacher Feedback)

*Discuss assembly drawings with students.  Display student examples that met and exceeded standards.  Return student drawings that did not meet standards for revisions.

11.  Have students take the Working Drawing Unit Test
•
ATTACHMENTS FOR LESSON PLANS:

Pretest Word Document

Size and Shape II PowerPoint
Auxiliary Views PowerPoint
Pictorial Drawings PowerPoint
Pictorial Oblique Drawing PowerPoint
Writing Rubric
Tolerance Dimensioning PowerPoint
Assembly and Detail Drawings PowerPoint
Drawing Rubric 
Working Drawing Unit Test 

NOTES & REFLECTION: 
Assign detail and assembly drawings to students as required.  Have students draw detail and assembly drawings in orthographic projection.  Also, have them draw a pictorial assembly of the project.  Include all necessary dimensions and annotations for the project.  Include a Bill of Materials and piece marks.  The instructor will need to monitor each student’s progress on each drawing to ensure the accuracy of the project.  Post the working drawings in your classroom and in the media center.  This is a great way to show off your program to other students in the school.
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Culminating Unit Performance Task Title: 

Student Drawings 
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 

 ** TEACHER NOTE: Have students draw examples of the different drawings covered in this unit. The types of drawings and the amount of detail is at the discretion of the instructor. **
Attachments for Culminating Performance Task: 
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Web Resources:

List in the order in which they occur in the unit plan

· http://schools.spsd.sk.ca/waltermurray/library/Subjects/Drafting/Dr%2010/Section%20views%20notes.pdf
Materials & Equipment: 
· 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
	x
	Website
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