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PATHWAY:  
Metals Technology
COURSE:  

Sheet Metal I
UNIT 3: 

ACCT-SM1-3 Fasteners, Hangers and Support
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Annotation: 
Students will gain an understanding of the appropriate fasteners, hangers, and support devices that should be used in various metalworking situations.  They will also gain an understanding of how to install them.
Grade(s):  

	x
	9th

	x
	10th

	x
	11th

	x
	12th


Time:  
50 Hours
Author: 
Trey Holden
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:
ACCT-SMI-3   Students will demonstrate the ability to use and identify fasteners, hangers, and supports. 

a) Identify the various kinds of fasteners used in sheet metal work. 

b) Use the right fasteners for the right job. 

c)     Identify the various aspects of screw and bolt configurations. 

d) Describe some of the more common methods of supporting ducts. 

e) Identify the materials used for hanging and supporting ducts. 

f) Identify the factors that pertain to the selection and use of hangers and supports. 

g) Demonstrate skill in the installation of duct fasteners, hangers, and supports. 
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Enduring Understandings: 
Students will be able to choose the correct fastener and hanger for the duct they are installing which is a vital skill for success in the metal industry.
Essential Questions:
· Why is there such a wide variety fasteners used in the sheet metal trade?

· What goes into deciding what fastener to use?
· What are the factors that play into the choice of hangers and supports for duct work?

· How often does appearance play into the hanging and supporting of duct work?
Knowledge from this Unit:  
Students will be able to: 
· Recognize various types of fasteners, hangers, and supports.

· Describe various types of fasteners, hangers, and supports.

· Explain the benefits and disadvantages of each type of fastener, hanger or support.
Skills from this Unit:  
Students will:
· Choose which type of fastener, hanger, or support should be used in a given situation.

· Hang duct work using a variety of different methods depending situation they are given.
· Correct problems with fasteners, hangers, and support metals.
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Assessment Method Type: 
	
	Pre-test

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

	
	__ Quizzes/Tests

__ Unit test

	x
	Group project

	x
	Individual project

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

	
	__ 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

_x  Observe students working with partners

_x_ Observe students role playing

	x
	Peer-assessment  

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

_x_ 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

	
	Post-test


Assessment Attachments and / or Directions: 
NONE
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•
LESSON 1: Fastener Identification

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

ACCT-SMI-3   Students will demonstrate the ability to use and identify fasteners, hangers, and supports. 

a) Identify the various kinds of fasteners used in sheet metal work. 

b) Use the right fasteners for the right job. 

c) Identify the various aspects of screw and bolt configurations. 

d) Describe some of the more common methods of supporting ducts. 

e) Identify the materials used for hanging and supporting ducts. 

f) Identify the factors that pertain to the selection and use of hangers and supports. 

g) Demonstrate skill in the installation of duct fasteners, hangers, and supports. 

2.
Review Essential Question. Post Essential Question in the classroom. 
· Why is there such a wide variety fasteners used in the sheet metal trade?
3.
Identify and review the unit vocabulary. Terms may be posted on word wall.

	Nuts
	Bolts
	Screws

	All thread
	Rivets
	Thread pitch

	Strapping
	Anchors
	


4.
Continue the lesson plan with a discussion of:
· Students will be shown a variety of different fasteners used in the sheet metal trade. Students will discuss with the instructor the distinguishing characteristics of the different fasteners.
· Have students complete the Fastener Identification Worksheet during or after the discussion

5. Group work

· After the discussion students will break up into groups. Each group will be given a container with six or seven different fasteners. The group will have to identify all the fasteners in their container and explain to the class their reasons for choosing their answers. 
•
LESSON 2:  Proper Use of Fasteners

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

· What goes into deciding what fastener to use?
2.
Continue the lesson with discussion. 
· Discuss the considerations that need to be made when choosing a hanger, as well as when using one.

· provide students with Types of Sheet Metal Screws Handout to help them follow along

•
LESSON 3: Duct Hangers and Support Identification

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

· What are the factors that play into the choice of hangers and supports for duct work?
2.
Continue the lesson with discussion.

· Students will be shown a variety of different types of duct hangers and supports. Students will discuss with the instructor what types of fasteners are used in the hanging and supporting of duct work. 

•
LESSON 4: Installation of Fasteners, Hangers and Supports

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

· How often does appearance play into the hanging and supporting of duct work?
2.
Practice.

· Students will be divided into groups. They will be given all necessary tools to fasten, hang, and support a given piece of duct work, and will do so. 
· Provide each group with the Group Duct Work Practice Evaluation Worksheet to fill out during the activity
3.     Presentations 

· Have each group present their work

· Students should identify the process used to assemble, fasten, hang and support the duct work

· Each group should share the difficulties and/or problems experienced during the practice exercise and how the group solved them 

· Write problems and solutions on the board as groups are giving presentations so that students can notice typical problems and how to solve them

4.
Summary

· Groups will discuss with the class their reason for choosing the types of fasteners, hangers, and supports that they use. As a class, students will discuss possible answers to the essential question as it applies to both the group-work and other situations.
•
ATTACHMENTS FOR LESSON PLANS:
· Fastener Identification Worksheet
· Fastener Identification Worksheet Key
· Types of Sheet Metal Screws Handout
· Group Duct Work Practice Evaluation Worksheet
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Culminating Unit Performance Task Title: 
Putting it Together
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
Students are given the materials described in one of the following situations:

1) Students will be given 2 pieces of round duct work.( Students will assemble the duct work with sheet metal screws.)

2) Students will be given 2 pieces of duct work. (Students will assemble the duct work using S and Drives.)

3) Students will be given 2 pieces of flanged duct work. (Students will assemble the duct work using nuts and bolts.)

As a group, students will discuss the situations and decide the best fasteners for the job.  They will then present to the class what type fasteners they decided to use for their given situation and why it is the best choice in that particular situation (To do so, they will need to describe important aspects of the situation as well). Grade project using Putting It Together Rubric.
Attachments for Culminating Performance Task: 
Putting It Together Rubric
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Materials & Equipment: 
· Various Fasteners to be covered during the Unit
· Duct and other materials that will be fastened
21st Century Technology Used: 
	
	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
	
	Website
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