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Career, Technical, & Agricultural Education







PATHWAY:  
Engineering Graphics & Design
COURSE:  

Survey of Engineering Graphics
UNIT 5: 

ENGR-SEG-5 Assembly Models 
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Annotation: 
Students will explore assembly drawings and in terms of what they are and how they are used. They will learn about the importance of assembly drawings especially in the manufacturing field. Students will also explore the differences between assembly drawings and other types of drawings. 
Grade(s):  

	X
	9th

	X
	10th

	X
	11th

	X
	12th


Time:  
15 Hours 
Author: 
Dr. Catherine Turner

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-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.

National / Local Standards / Industry / ISTE:
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Enduring Understandings: 
Students will understand that assembly drawings are required to manufacture complex products. They will understand that assembly drawings contain pertinent information that’s applicable to one’s career life, like the company, material required, tolerances, scale, revisions, and special information that is not included in other drawings.
Essential Questions: 
· How do you begin with an assembly drawing?

· What are the standards that need to be followed when constructing an assembly drawing?

· What materials are required to complete an assembly drawing?
· What critical information is required for working drawings?
· When is a subassembly drawing necessary?
· Why are subassembly drawings needed in assembly drawings?

· What needs to be included in a title block?
Knowledge from this Unit:  
Students will be able to: 
· Explain the difference between assembly drawings and other types of drawings.
· Know the importance of assembly drawings in manufacturing.
· Determine when an assembly drawing is necessary.
· Recognize how to get information from the Bill of Materials as it relates back to the assembly drawing. 

· Articulate what drawings are necessary to produce products.

Skills from this Unit:  
Students will:
· Draw simple assembly drawings.
·   Present their ideas using both sketching and software in an assembly drawing.
· Establish the standards and materials list required for parts of an assembly drawing.
· Determine the need for auxiliary or sectional views in assembly drawings.
· Determine the need for subassembly drawings in assembly drawings.
· Create an original title block.
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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

	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

_x_ Peer editing and/or critiquing

	x
	Dialogue and Discussion

	
	__ Student/teacher conferences
_x_ Partner and small group discussions

_x_ Whole group discussions
__ Interaction with/feedback from community members/speakers and business partners

	x
	Constructed Responses

	
	__ Chart good reading/writing/listening/speaking habits

_x_ Application of skills to real-life situations/scenarios

	x
	Post-test


Assessment Attachments and / or Directions: 
Assembly Drawing Post Unit Assessment
Assembly Drawing Post Unit Assessment Answers
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•
LESSON 1: ASSEMBLY DRAWINGS INTRODUCTION

1. Identify the standards. Standards should be posted in the classroom.
ENGR-MA-3 
Students will create assembly drawings.
a) Construct accurate drawing representations of a 3D assembly model

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. 
· How do you begin with an assembly drawing?

· What are the standards that need to be followed when constructing an assembly drawing?

· What materials are required to complete an assembly drawing?
· What critical information is required for working drawings?
· When is a subassembly drawing required?
· Why are subassembly drawings needed in assembly drawings?

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

	Assembly Drawing
	Bill of Materials
	Detail Drawing

	Title Block
	Subassembly
	Tolerances

	Identifying Number
	Standard Parts
	Revision

	Callout or Balloon
	Design Layout
	Numbering System


4.
The students will review the Assembly Drawing PowerPoint with the instructor that contains the unit vocabulary and presents the main ideas of assembly drawings. 
5.
The Assembly Drawing PowerPoint Worksheet is provided that has room for the students to write their own definitions for the vocabulary words and has three questions that check for the student’s understanding that they should answer. 
· A sheet with the answers is also provided titled Assembly Drawing PowerPoint Worksheet Answer Key.
6. 
Summary

· Discuss the PowerPoint and worksheet that students completed. Go over the answers with them and ask them if they have any questions about the assignment.
•
LESSON 2: TITLE BLOCK

1.
Review Essential Questions. Post Essential 

· What needs to be included in a title block?
2.
This unit may be taught with traditional board drafting equipment or any available CAD software. The title block may also be constructed in a spreadsheet like excel or a word processing software package like Microsoft Word.
3. 
Students will take the information on the Title Block Practice Worksheet and construct four title blocks from the information.

4.
In the last ten minutes of class, the students will peer-check work to be sure all the important information is included on the title block.
· Have students use the Title Block Student Grading Rubric to peer-check their work.
5. 
Summary

· Discuss the Title Block assignment with the students and answer any questions they may have.
•
LESSON 3: APPLYING KNOWLEDGE

1. 
The website at www.craftsmanspace.com provides us with an excellent example of an assembly drawing of a flower pot stand with a matching Bill of Materials. The Flower Pot Stand Booklet is attached and provides this example.  
· Students are expected to understand the unit plan and will spend the rest of the unit sketching their ideas for various products and constructing an assembly drawing in a title block with a matching Bill of Materials. 
· Each instructor may also assign problems from their respective textbooks or from software resources or online. Another idea is to take an object like a stapler and have the students reverse engineer an assembly drawing.
· Students may use the Assembly Drawing Reitveld Schroeder Table Handout and the Assembly Drawing Solar Light Project Handout to get started on their own ideas.
· An  Assembly Drawing Assessment Rubric is provided for the students to complete with their drawing. The instructor may also use the same rubric to assess each drawing. 
2. 
Here are some additional Ideas for original assembly drawings:

· Tape dispenser

· Gazebo

· Toy glider

· Mechanical pencil

· Compass

· Swiffer style mop

· Book case

· Toy car

· Ferris wheel
3. 
Summary

· Go over the Assembly Drawing activity with students and have them discuss it with the class. 
•
ATTACHMENTS FOR LESSON PLANS:
Assembly Drawing PowerPoint

Assembly Drawing PowerPoint Worksheet

Assembly Drawing PowerPoint Worksheet Answer Key
Title Block Practice Worksheet
Title Block Student Grading Rubric
Flower Pot Stand Booklet
Assembly Drawing Reitveld Schroeder Table Handout
Assembly Drawing Solar Light Project Handout
Assembly Drawing Assessment Rubric

•
NOTES & REFLECTION: 

Note as different software packages are used all over Georgia, specific information on the software is not included in this unit plan. Note that the culminating performance task for Section Views includes a focus on an assembly drawing exercise. It is suggested that reminders be provided that section views are a critical part of an assembly drawing total package when the material is critical for manufacturing. The lessons are designed in order to incorporate flexibility for any CAD software package or board drafting class. 
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Culminating Unit Performance Task Title: 
Assembly Drawing Unit Test
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
Test students knowledge of the unit material by giving them a multiple choice post-test. Individual Education Plans dictate the modifications recommended for the assessment.
Attachments for Culminating Performance Task: 
Assembly Drawing Post Unit Test
Assembly Drawing Post Unit Test Answer Key
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Web Resources:
www.craftsmanspace.com
Materials & Equipment: 
· Sketch materials
· CAD or other modeling software

· Word processing

· PCs with Internet Access if applicable at the instructor’s choice

21st Century Technology Used: 
	x
	Slide Show Software
	
	Graphing Software
	
	Audio File(s)

	
	Interactive Whiteboard
	
	Calculator
	x
	Graphic Organizer

	
	Student Response System
	
	Desktop Publishing 
	
	Image File(s)

	
	Web Design Software
	
	Blog
	
	Video

	
	Animation Software
	x
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
	x
	Website
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