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PATHWAY: 


Construction  

COURSE:  


Introduction to Construction
UNIT: 



Plumbing tools
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Introduction

Annotation: This unit reviews and introduces students to the basic tools of the four building trades: Masonry, Plumbing, Electrical and Carpentry. Tools introduced in the Occupational Safety and Fundamentals course will be reviewed and used. 
Occupational Safety and Fundamentals is a pre-requisite for this course


Grade(s): 
	
	9th

	X
	10th

	X
	11th

	X
	12th


Time:  Suggested time for this unit is 7.5 hours.
Each lesson should be approximately 2.5 hours. 

Author: Jim Steel- Lee County 9th Grade Campus


Additional Author(s): 


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.

Focus Standards

GPS Focus Standards: 
ACT-IC-2-Students will identify and Use the basic tools used in the four building trades

a. Demonstrate knowledge of Safety as related to the basic tools of the four trade areas

b. Demonstrate basic knowledge of the care and maintenance of these tools

c. Demonstrate knowledge of proper application for each tool

GPS Academic Standards:

MC1P3: Students will communicate mathematically.

SSCG15: The student will explain the functions of the departments and agencies of the federal bureaucracy.

ELA9RC4: The student establishes a context for information acquired by reading across subject areas.

National / Local Standards / Industry / ISTE:

NCCER 02103-05 Plumbing Tools

Understandings & Goals

Enduring Understandings: Enduring understandings are statements summarizing important ideas and have lasting value beyond the classroom. They synthesize what students should understand – not just know.

This goal of this unit is to train students how to use the various tools of the plumbing trade. Intimate knowledge of tool use is essential for the competency of the student. Hand and eye co-ordination coupled with practical application of the principles of tool use is explored in this unit.  

Essential Questions: Essential questions probe for deeper meaning and understanding while fostering the development of critical thinking and problem-solving skills. Example: Why is life-long learning important in the modern workplace?
Overall: 
Why is knowledge and ability to use the tools of each trade essential for success?
How can we benefit from being able to use the tools for each trade?

Knowledge from this Unit:  
Upon completion of this unit, the student will be able to do the following:

1. Identify the basic hand and power tools used to plumbing trade.
2. Demonstrate the proper use of plumbing tools. 
3. Demonstrate the ability to know when and how to select the proper tool(s) for task. 
4. Demonstrate the proper maintenance for hand and power tools.
5. Demonstrate how to prepare a surface for tool use. 
6. Describe the safety requirements for using power tools.

Skills from this Unit:  

Under the supervision of the instructor, the student will be able to do the following:
1. Identify basic measuring, layout, and cutting tools. 

2. Identify basic drilling, boring, and reaming tools.

3. Identify hammers, screwdrivers, and vises introduced in this module.

4. Explain some of the basic care and maintenance procedures identified in this unit.


Assessment(s)

Assessment Method Type: Select one or more of the following. Please consider the type(s) of differentiated instruction you will be using in the classroom. 

	X
	Pre-test

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

	
	__ Quizzes/Tests

__ Unit test

	
	Group project

	X
	Individual project

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

	
	__ Self-check rubrics   

__ Self-check during writing/planning process

__ Journal reflections on concepts, personal experiences and impact on one’s life

__ 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

	
	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

__ 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(s) Title:

Plumbing: See the Plumbing Level One test booklet for Written and Performance Tests: 02103-05

Assessment(s) Description/Directions:

Contren provides written and performance tests for each section. See the Instructor Guides for the materials. The assessment materials should be kept under lock and key. Written tests can also be accessed through TestGen software.

Attachments for Assessment(s): See test booklets
Learning Experiences

Instructional planning: Include lessons, activities and other learning experiences in this section with a brief description of the activities to ensure student acquisition of the knowledge and skills addressed in the standards. Complete the sequence of instruction for each lesson/task in the unit. 

Sequence of Instruction


This should be done for each section as each module to undertaken:

Plumbing: Module 02103-05 Plumbing Tools
This module reviews the various tools that are used by plumbers. Many of the tools used by plumbers are also used by other construction trades. Students will review and understand the various tools and take performance test on the use of various tools. Many of these tools have been covered in other modules however there are some tools in this module that is specific to the plumbing trade.
Lesson #1
1. Identify the Standards. Standards should be posted in the classroom for each lesson.

2. Review Essential Questions.

Why is it important to be able to safely using the tools that are used by plumbers?

3. Identify and review the unit vocabulary. 

Many of the term used in this unit have been defined and discussed in previous units. Terms introduced in this unit are:
Bar stock                         Burr                      Diameter               Ferrous

Non-Ferrous                    Kerf                      Level                      Miter

Offset                               Plumb                 Scribe                     Solder

Soldering                         Spirit Level          Straightedge         Tube Stock            

4. Lesson 1-Content

Plumbing Tools-Part 1

a. Care and Use of Tools

Review guidelines for proper care and use of tools. Explain why it's important to respect the company's tools as much as, if not more than, their own. Discuss why it is important to invest in quality tools.

Bring in your tool box and review the basic tools you have in your tool box. Explain about any specialized tools that you have acquired over your career in plumbing. Explain why it is important to invest in quality tools and a quality tool box.

b. Safety

Review and discuss safe work attitudes and provide examples of safe and unsafe work practices. Review and have students demonstrate what PPE should be used in the plumbing profession and how to use and maintain.

Have student’s list examples of problems that can occur as a result of failing to follow safety guidelines when working with hand and power tools. 
c. Measuring and Layout tools

Review the basic tools used for measuring and layout and explain when these tools might be used. Many of the measuring tools used have been explained in previous modules.

Measurement Tools:

a.  Folding rule

Discuss the advantage of using a folding ruler

b. Plumbers rule 
Explain how to use the 45° scale to measure off-sets

c. Steel tape measure

Discuss the uses of the steel tape measure. Explain when to use a retractable versus a longer hand-wound measure

Layout Tools:

a. Speed Square

Demonstrate how to use a speed square to measure and mark miter cuts

b. Combination square 
Explain how the combination square is used in plumbing.

Demonstrate how to adjust a combination square to mark and check 90° crosscuts and miter cuts.

c. Framing square
Review the various uses of the framing square.

Set up a station for each of the type of squares discussed in this section. Have the student visit each station, identify the type of square and list the uses of each square.

 Have students practice using each of the squares.

d. Leveling Tools

Discuss the importance of properly using a level. Explain the difference between the terms: level and plumb. Students should be familiar with levels from other modules. Explain how level and plumb tools are used to establish horizontal and vertical lines. Explain why plumbers typically use levels made of aluminum or magnesium. Discuss the relationship between a spirit level and its accuracy. Tools that may be discussed include:
· Spirit level- Explain how to read a spirit level.

· Plumbers level- Explain how to adjust and determine the accuracy of a plumber’s level.

· Torpedo level-demonstrate how to properly place and read a torpedo level.
· Line level-Explain how to determine vertical dimensions using in-line level.
· Laser level & transit levels -Discuss the various types of precision levels. Review the concept of line of sight and explain its relevance when using precision levels. Compare a builder's level and a transit level. Discuss the capabilities and advantages of laser level tools. Explain how to set up and read a laser level. Explain the importance of using care when working with cold beam lasers. Discuss the consequences of leaning on a level. Discuss proper maintenance of cold beam lasers. Explain how heat, cold, and moisture can put affect performance. Explain problems that could result from long-term exposure to laser beams.
 Tools 
· Plumb Bob-Explain how to establish an exact vertical line using a plumb bob. Demonstrate how to use a plumb bob to find the center point of a vertical run of a pipe. Emphasize that the point of a plumb bob can easily stab your toe or other parts of your body.
· Chalk Line-Explain how to use a chalk line. Have students demonstrate how hang a chalk line and layout a straight line of chalk indicating a vertical plane.
e. Tooth- edged cutting tools 

Discuss the various type of cutting tools used with plumbing. Students should be familiar with these cutting tools as discussed in other modules. Explain how to determine what type of saw and blade is appropriate for the material to be cut. Review the steps required to ensure that saws are in good working condition. Emphasize the importance of determining what is behind or below the cutting surface before using a saw. Discuss the particular cutting tools that are distinctive for the plumbing trade. Tools to be discussed include:
· Hacksaw-Explain how to use hacksaws. Discuss the relationship between the width of the kerf and the thickness of the blade. Discuss the different styles and uses of hacksaws. Demonstrate the difference in the smoothness of the cuts by cutting pipe with saw blades that had 18, 24, and 32 teeth per inch. Have students practice making cats. Discuss considerations for choosing a saw and an appropriate blade. Review the safety and maintenance tips for using hacksaws.
· All-purpose (PVC) saw

· Keyhole saw

· Reciprocating saw-discuss the uses of a reciprocating saw. Explain how to determine which blade should be used with a reciprocating saw. Discuss the consequences of reversing a saw while it is running. Explain how a base plate operates in a reciprocating saw. Discuss safety procedures when using a reciprocating saw, remind students about the importance of unplugging a saw before changing the blade.
· Portable bandsaw -review the types of materials that can be cut using a portable bandsaw.
· Abrasive saws-review the kinds of abrasive saws and explain when and how they're used. Emphasize the dangers associated with gas powered demolition saws. Have students explain how to properly position a demolition saw. Review the advantages of a chop saw and explain which materials it can be used to cut. Review the safety guidelines for using abrasive saws. Discuss the purposes of GFCI's.
 Review and have students practice with any saws that they are unfamiliar with. Discuss and review safety when using saws. Explain the importance of wearing PPE when operating power saws. Explain how to store flammable or combustible liquids using gas storage cabinets. Emphasize safe and proper handling and storage of gasoline on the job site.
At the end of this section, have the students do Performance Task #1 which is associated with this section.
Lesson #2

1. Identify the Standards. Standards should be posted in the classroom for each lesson.

2. Review Essential Questions.

How does the proficiency and skills learned in safely operating tools equipment benefit you as a plumber?

3. Identify and review the unit vocabulary. 

Many of the term used in this unit have been defined and discussed in previous units. Terms introduced in this unit are:

Flux                        Solder                       Soldering              Keel Crayon

Soapstone           Temper                      Torque

4. Lesson 2-Content
Plumbing Tools-Part 2

a. Smooth-edged cutting tools

Discuss and review smooth-edged cutting tools and the importance of having proper maintenance on these tools. Many of these tools have also been discussed in previous modules. Discuss with the students any tools they are not familiar with. Demonstrate and have students practice using the different tools. Tools that may be discussed include: chisels-wood and cold, Manual pipe cutters - tube cutter, pipe cutters, soil pipe cutter, and shovels.
Review and have students practice with any cutters that they are unfamiliar with. Discuss and review safety when using cutters.


b. Drilling and Boring tools

Discuss and review drilling and boring tools. Many of these tools have been discussed in previous modules. Have students explain, demonstrate, and use the various drilling and boring tools available to the classroom. Tools that may be discussed include: portable electric drills-standard electric pistol grip drills, right angled portable drill, stud and joist drill, Hammer drill, and Rotary Hammer drill, and cordless drills. Review the different types of bits that are used in plumbing bits would include: twist bit, spade bit, hole saw bit, self-feeding bit, auger bit, and masonry bit. Review and discuss the importance of safely using drills and the importance of having a proper bit for the job. Explain why it is critical that the bit to be sharp.

c. Electric Pipe-threading machine

Discuss and explain how electric pipe- threading machine operates. Emphasize importance of following the manufacturer's instructions for using a pipe threading machine. Discuss the problems associated with using a power- threading machine.

d. Soldering Tools

Explain and discuss the use of soldering tools. Discuss the consequences for failing to follow the manufacturer specification for tank pressure. Review precautions for working with compressed gases. Explain when and how to use a carbon-arc torch. Discuss and explain problems that can occur when using soldering tools. Review the importance of working in a well ventilated area.
At the end of this section, have the students to the Performance tasks associated with this section.

Lesson #3

1. Identify the Standards. Standards should be posted in the classroom for each lesson.

2. Review Essential Questions.

3. Identify and review the unit vocabulary. 

Many of the term used in this unit have been defined and discussed in previous units. Terms introduced in this unit are:

Amperage                  Electrical Ground                 joist          Reaming

Voltage Drop

4. Lesson 3-Content

Plumbing Tools-Part 3


a. Extension cords
Review with the students the different types of wire gauge that are available for extension cords and discuss with students the importance of selecting the right extension cord for the amperage draws that are required for the tool that is being used.


b. Tools for Assembly and Holding

Review the common uses of assembly and holding tools. Demonstrate and have students use the various holding and assembly tools. Some of these tools have been reviewed in previous modules. Have the students practice and use the tools they are unfamiliar with. Tools that may be discussed include: Wrenches-pipe, strap, spud, open-end, adjustable, basin, monkey and torque, pliers-slip-joint, linemen, slip-lock, and locking pliers.


c. Hammers

Review the different types and sizes of hammers and handles. Many of the hammers that the students use and plumbing has been explained in other modules. Review the student's understanding and use of hammers. Tools that may be discussed include: claw hammer, ball peen hammer, sledgehammer and maul.
d. Screwdrivers

Discuss with the students the different types of screwdrivers and nut drivers associated with plumbing applications. Many of the screwdrivers and nut drivers have been explained in previous modules. Review the student's understanding and proper use and safety using screwdrivers. Tools that may be discussed include: screwdrivers-assorted types, nut drivers-assorted sizes, and hollow-shank screwdrivers. 

e. Vices

Review and explain to the students the various types of common vices that are used in plumbing. The vices would include the standard yoke vice, the chain pipe vice, and bench vice. 


f. Calculator

Review the importance of properly using a calculator and the importance of using calculator when plumbing.
At the end of this section, have the students to the Performance tasks associated with this section.

Attachments for Learning Experiences: Please list.

At the end of each module, there may be specific tips for additional questions and activities. 

Notes & Reflections: May include notes to the teacher, pre-requisite knowledge & skills, suggestions, etc

Culminating Performance Task (Optional)
Culminating Unit Performance Task Title:  

Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
 

Attachments for Culminating Performance Task: Please list.

Unit Resources 

Web Resources: 
www.cefga.org
Contractor Books: www.contractorbooks.com
Council Tools: www.counciltool.com/tools.html
Hand tool Safety Workers Compensation Fund: www.wcf-utah.com/safetyResources/WCF1008HandToolSafety.pdf
Additional resources:

Core Curriculum. 2004. NCCER. Upper Saddle River, NJ: Prentice Hall.

Sheet Metal Level Three, 2003. NCCER. Upper Saddle River, NJ: Prentice Hall.

Attachment(s): Supplemental files not listed in assessment, learning experiences, and performance task.

Materials & Equipment: See the list from front of each module. 
Classroom Activities

Transparencies

Markers/chalk

Blank acetate sheets

Transparency pens

Pencils and scratch paper

Overhead projector and screen

Whiteboard/chalkboard

Module Examinations

Performance Profile Sheets
Demonstration and Hands-on Activities

Appropriate personal protective equipment

Copies of your local code

Plumber’s toolbox

Damaged and unsafe tools

Measuring and layout tools

Variety of squares, including:

Speed

Combination

Framing

Levels and precision measuring tools

Sections of iron pipe

Torpedo levels

Plumb bobs

Sections of vertical pipe

Chalk lines

Tooth-edged cutting tools, including:

Hacksaws

Reciprocating saws

Portable band saws

Abrasive saws

Saw blades: 18, 14, and 32 teeth per inch

Damaged saws

Wood and cold chisels

Chisel with mushroomed head

Variety of smooth-edged cutting tools

Keel crayon

Soapstone

Variety of drills, including:

Portable electric

Offset

Cordless

Drill bits

Die tool sets

Soldering tools

Variety of wrenches, including:

Pipe

Pipe tongs

Strap

Spud

Open-end
Adjustable

Basin

Monkey

Torque

Pliers

Damaged hammers

Maul

Wood-splitting wedge

Sections of wood

Hollow-shank screwdriver

Bits

Vises

What 21st Century Technology was used in this unit?
Top of Form

	x
	Slide Show Software
	
	Graphing Software
	
	Audio File(s)

	
	Interactive Whiteboard
	x
	Calculator
	
	Graphic Organizer

	
	Student Response System
	
	Desktop Publishing 
	
	Image File(s)

	
	Web Design Software
	
	Blog
	
	Video

	
	Animation Software
	
	Wiki
	
	Electronic Game or Puzzle Maker

	x
	Email
	x
	Website
	
	


Bottom of Form
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