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Introduction
Annotation: 
This lesson is a classroom session in which the students will learn about the care and safe use of tools, measuring and layout tools, leveling tools, and tooth-edged cuttings tools.  Students will identify basic measuring, layout, and cutting tools to fulfill a Performance Task requirement.
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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-P1-2. Students will use tools and equipment in a professional and safe 
manner.
a.   Identify basic tools used in the pipe trades. 

b.   Demonstrate proper tool care, maintenance, and safety. 
GPS Academic Standards:
MM1A1. Students will explore and interpret the characteristics of functions, using graphs, tables, and simple algebraic techniques. 

MM1A2. Students will simplify and operate with radical expressions, polynomials, and rational expressions. 

MM1A3. Students will solve simple equations. 

MM1G1. Students will investigate properties of geometric figures in the coordinate plane. 

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

ELA9RL5. Student understands and acquires new vocabulary and uses it correctly in reading and writing.
National / Local Standards / Industry / ISTE:


Understandings & Goals

Enduring Understandings: 
· Students will understand why it is important to use tools in a safe and professional manner.
Essential Questions: 
· Why are math skills integral to professional plumbing?
· What are some things you can do (related to plumbing) with a pocket calculator?
· Why is it important to know tool names and functions before you begin a project?
· What can happen if you do not use tools and equipment properly?
Knowledge from this Unit:  
· Identify the basic hand and power tools used in the plumbing trade.

· Describe the safety requirements for using plumbing tools.

· Identify common tooth-edged cutting tools used by plumbers.

Skills from this Unit: 
· Demonstrate how to use a plumber’s level and a line level.
· Demonstrate the proper maintenance for caring for hand and power tools




Assessment(s)
Assessment Method Type: 
	
	Pre-test

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

	
	__ Quizzes/Tests

__ Unit test

	
	Group project

	
	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

	
	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

	
	Post-test


Assessment(s) Title:

· Module Review Test Questions 1 thru 10 for Sections 2.0.0 – 4.0.0, Questions 1 thru 5 for Section 5.0.0, and Questions 1 thru 5 for Section 6.0.0.

· CONTREN( Connect, Active Figures 7, 18 & 23

Assessment(s) Description/Directions:
Attachments for Assessment(s): 

Learning Experiences
Sequence of Instruction

1. Identify the Standards. Standards should be posted in the classroom for each lesson.
ACT-P1-2. Students will use tools and equipment in a professional and safe 
manner.

a.   Identify basic tools used in the pipe trades. 

b.   Demonstrate proper tool care, maintenance, and safety. 
2. Review Essential Questions.
· Why are math skills integral to professional plumbing?

· What are some things you can do (related to plumbing) with a pocket calculator?

· Why is it important to know tool names and functions before you begin a project?

3. Identify and review the unit vocabulary. 

4. Assessment Activity.
5. Review the objectives for the module.

6. Review the objectives to be covered in this lesson.  Ask students if they have any questions about the lesson or course objectives.

7. Explain that plumbers must know how to use a variety of hand and power tools to perform their job.

8. Emphasize the importance of properly caring and maintaining hand and power tools.

9. Emphasize the importance of buying high-quality hand and power tools.

10. Review the basic tools that apprentice plumbers should have in their toolbox.  

11. Emphasize that all tools can become unsafe if not used properly.

12. Review the use of personal protective equipment.

13. Describe the work habits that foster safety on the job.

14. Review the guidelines for safe use and handling of tools in paragraph 3.3.0.

15. Review the guidelines for maintaining tools in paragraph 3.4.0.

16. Ask students to relate incidents they are aware of where someone was injured from using a tool improperly or using an unsafe tool.

17. Describe the purpose of measuring and layout tools.

18. Describe the features of a folding rule and demonstrate various applications in which it can be used to measure length.

19. Allow students to practice using the folding rule to measure various dimensions.

20. Describe the similarities and differences between a plumber’s rule and a folding rule, including the plumber’s rule use in measuring offsets.

21. Allow students to practice using the plumber’s rule to measure various dimensions.

22. Describe the feature and benefits of using a retractable steel tape measure.

23. Allow students to practice using a retractable steel tape to measure various dimensions.

24. Describe the feature and benefits of using a hand-cranked retractable tape measure.  Emphasize that this type of tape measure is used to measure longer distances.

25. Allow students to practice using a hand-cranked retractable tape to measure various distances.

26. Describe the purpose of squares in the plumbing trade.

27. Describe the purpose of a speed square and demonstrate its use.

28. Allow students to practice using a speed square.

29. Describe and demonstrate the use of a combination square.

30. Allow students to practice using the various features of a combination square.

31. Describe and demonstrate the use of a framing square.

32. Describe the handling and care of a framing square.

33. Allow students to handle a framing square.

34. Describe the purpose of leveling tools in the plumbing trade.

35. Describe the features of a spirit level and demonstrate how it is used.

36. Allow students to use a spirit level to check the horizontal and vertical level of objects in the classroom.

37. Describe the features of a plumber’s level and demonstrate how it is used.  Emphasize differences between it and a standard spirit level such as the ability to measure slope angles.

38. Allow students to use a plumber’s level to check the horizontal and vertical level and the slope of objects in the classroom.

39. Describe the features of a torpedo level and demonstrate how it is used.

40. Allow students to use a torpedo level to check the horizontal and vertical level of objects in the classroom.

41. Describe the features of a line level and demonstrate how it is used.  Emphasize that this device should not be used if a precise measure of level is required.

42. Allow students to use a line level and string to establish a level line.

43. Explain that the leveling devices previously described are inadequate for determining a precision level over a long distance.  Provide examples of these circumstances.

44. Describe the similarities and differences between a builder’s level and a transit level.

45. Describe how they are used to establish level using a graduated rod.

46. Have either a builder’s level or transit level available for students to inspect.

47. Describe how a cold beam laser can be used to establish level.

48. Describe the features of a cold beam laser.

49. Describe the precautions that must be taken when using laser levels to avoid eye damage.

50. Review the maintenance and handling procedures for levels and transits.

51. Describe the purpose of a plumb bob.

52. Have a plumb bob available to pass around the class.

53. Describe and demonstrate the correct procedure for hanging a plumb bob.

54. Describe and demonstrate how to use a chalk line to lay out a straight line.

55. Allow students to use a chalk line to lay out straight lines.

56. Describe the purpose of tooth-edged cutting tools.

57. Describe the purpose of hacksaws.

58. Have samples of hacksaws available to pass around to students.

59. Describe situations where a plumber would have to use a mini-hacksaw.

60. Describe the characteristics of hacksaw blades including the kerf.

61. Have samples of hacksaw blades available to pass around the class.
62. Explain why and when blades with different teeth-per-inch counts are used in hacksaws.

63. Describe the safety and maintenance instructions for using a hacksaw.  

64. Describe the features of an electrically-operated reciprocating saw and describe where it would typically be used.

65. Demonstrate the correct operation of a reciprocating saw.

66. Describe the features of an electrically-operated portable band saw and describe where it would typically be used.

67. Demonstrate the correct operation of a portable band saw.

68. Describe the characteristics of an abrasive saw blade.

69. Describe a demolition saw and explain where it is commonly used.  Stress that this saw can be dangerous and requires the full attention and concentration of the operator when it is in use.

70. Describe the characteristics of a chop saw and describe what it is typically used for.

71. Thoroughly review the safety guidelines for operating abrasive saws.  See paragraphs 6.4.3 and 6.4.4.

72. Review the objectives to be covered in this lesson.  Ask students if they have any questions about the lesson or course objectives.

73. Define smooth-edged cutting tools.

74. Describe what a chisel is and how it is used.

75. Describe how plumbers typically use a wood chisel.

76. Have a wood chisel available to pass around to the class.

77. Describe and demonstrate how to sharpen the blade of a wood chisel.

78. Describe the purpose of cold chisels.

79. . Have a cold chisel available to pass around to the class.

80. Describe how a cold chisel is beveled on both sides of the blade.

81. Explain that “mushrooming” of a cold chisel head makes it dangerous to use.

82. Describe how to correct a mushroomed chisel head.

83. Describe the various types of manual pipe cutters.

84. Describe the purpose of a tube cutter and demonstrate its use.

85. Describe how to mark a tube prior to cutting it.

86. Allow students to mark and cut lengths of scrap copper tubing using a tube cutter.

87. Describe and demonstrate the use of a steel pipe cutter.

88. Allow students to mark and cut lengths of scrap steel pipe using a pipe cutter.

89. Describe and demonstrate the use of a soil pipe cutter.

90. Allow students to mark and cut lengths of scrap soil pipe using a soil pipe cutter.

91. Describe how to care and maintain tube and pipe cutters.

92. Describe the various types of shovels that plumbers are likely to use.

93. Explain that electric drilling and boring tools can increase a plumber’s productivity.

94. Describe and demonstrate the features of a portable electric drill.

95. Have a portable electric drill available to pass around to the class.

96. Describe the benefits of using a right-angle drill for drilling holes in close quarters.

97. Have a right-angle electric drill available to pass around to the class.

98. Describe the purpose of hammer drills and rotary hammer drills.

99. Have a rotary hammer drill or a hammer drill available to pass around to the class.

100. Describe the versatility of pistol drills.

101. Describe the chuck mechanism of a pistol drill and how its size is related to the diameter of the drill bits it can accommodate.

102. Explain the relationship between motor speed, torque and drill bit size.

103. Describe variable-speed and reversing motor drills and the benefits associated with using them.

104. Describe the features of cordless drills and the benefits and drawbacks of using them.

105. Have a cordless drill available to pass around the class.

106. Describe the various types of drill bits that plumbers are likely to use including twist bits, spade bits, hole-saw bits, self-feeding bits, auger bits, and masonry bits.

107. Have example of each type of drill bit available to pass around to the class.

108. Describe how to properly care for drill bits.

109. Describe the purpose of a pipe reamer.

110. Describe how a reamer removes the burr from the inside of a pipe.  Caution against over-reaming.

111. Describe and demonstrate how a pencil reamer is used to remove burrs from copper tubing.

112. Have a variety of reamers available to pass around to the class.

113. Explain that dies are used to cut male threads on steel pipe so that pipe sections can be screwed together using threaded female fittings.

114. Have samples of pipe cutting dies available to pass around to students.

115. Describe and demonstrate how the die tools are inserted into the ratchet stock.

116. Allow students to install die tools into a ratchet stock.

117. Describe and demonstrate how operate a die and ratchet stock to thread pipe.

118. Allow students to thread pipe using a die and ratchet stock.

119. Describe the features of an electric pipe-threading machine and demonstrate how to operate it to thread pipe.

120. Under your supervision, allow students to thread pipe using an electric pipe-threading machine.

121. Describe the process of soldering to join copper pipe.

122. Explain that gases such as propane and acetylene can be used to provide heat for soldering. 

123. Review safety precautions for working with various fuel gases used for soldering.

124. Describe how a carbon-arc torch can be used for soldering.

125. Explain that a striker must be used to light a torch.  Never use a match or an open flame.

126. Describe the types of tools used for assembly and holding.

127. Describe the different types of pipe wrenches commonly used by plumbers.

128. Have samples of the different types of pipe wrenches available to pass around the class.

129. Demonstrate how to apply force to a wrench to achieve the best grip and leverage.

130. Describe and demonstrate how a compound-leverage wrench can increase leverage applied to a pipe.

131. Have a compound-leverage wrench available to pass around to the class.

132. Describe and demonstrate how to use a chain wrench.

133. Have a chain wrench available to pass around to the class.

134. Describe and demonstrate how to use pipe tongs to increase leverage.

135. Have pipe tongs available to pass around to the class.

136. Describe and demonstrate how to use a strap wrench to avoid damaging the finish on pipes.

137. Have a strap wrench available to pass around to the class.

138. Describe and demonstrate how to use a spud wrench.  Emphasize that it is used to tighten large nuts on drain traps and sink strainers.

139. Have a spud wrench available to pass around to the class.

140. Describe the use of open-end wrenches.

141. Have an open-end wrench available to pass around to the class.

142. Describe the use of adjustable or Crescent( wrenches.

143. Have an adjustable wrench available to pass around to the class.

144. . Describe and demonstrate the use of a basin wrench.

145. Describe and demonstrate the use of a monkey wrench.

146. Describe and demonstrate the use of a torque wrench.

147. Have samples of the above three wrenches available to pass around to the class.

148. Review the procedures for the safe use of wrenches.  

149. Describe what plumbers use pliers for.

150. Describe and demonstrate the use of slip-joint pliers.

151. Have slip-joint pliers available to pass around to the class.

152. Describe and demonstrate the use of lineman’s pliers.

153. Have lineman’s pliers available to pass around to the class.

154. Describe and demonstrate the use of slip-lock pliers.

155. Have slip-lock pliers available to pass around to the class.

156. Describe and demonstrate the use of locking pliers, sometimes called Vise-Grips(.

157. Have locking pliers available to pass around to the class.

158. Review the care and safe use of pliers.  

159. Describe and demonstrate how to use a curved claw hammer to pull a nail from wood.

160. Allow students to use a curved claw hammer to pull nails from wood.

161. Describe the use of a rip-claw hammer.

162. Have a rip-claw hammer available to pass around to the class.

163. Describe the use of a ball peen hammer.

164. Have a ball peen hammer available to pass around to the class.

165. Describe the use of a sledgehammer.

166. Have a short-handled sledgehammer available to pass around to the class.

167. Describe the use of a maul and explain the safety precautions when using one.

168. Describe the common types of screwdrivers used by plumbers.

169. Have samples of various types of screwdrivers available to pass around to the class.

170. Describe the use of nut drivers.

171. Have a variety of nut drivers available to pass around to the class.

172. Describe the use of the hollow-shank screwdriver.

173. Have a hollow-shank screwdriver available to pass around to the class.

174. Describe the various ways that a vise is used by plumbers.

175. Describe and demonstrate the use of a standard yoke vise.

176. Have a standard yoke vise available for students to view.

177. Describe and demonstrate the use of a chain pipe vise.

178. Have a chain pipe vise available for students to view.

179. Describe and demonstrate the use of a bench vise.

180. Have a bench vise available for students to view.

181. Describe the various calculations that a plumber can use a pocket calculator to solve.
182.   Ensure that each student posses a pocket calculator
Notes & Reflections: 
Additional Resources

· www.hti.org/0410HTISafety.htm  (Hand Tools Institute) Various publications on the subject of hand tool safety.

· www.powertoolinstitute.com/teaching.html (Power Tools Institute, Inc.) A variety of teaching materials relating to power tool safety.


Culminating Performance Task 
Culminating Unit Performance Task Title:  

Module 02103-05- Plumbing Tools

· Identify basic measuring, layout and cutting tools

· Identify basic drilling, boring and reaming tools

· Identify hammers, screwdrivers, and vises introduced in this module

· Explain some of the basic care and maintenance procedures identified in the module.

Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
 

Attachments for Culminating Performance Task: 

Unit Resources 
Web Resources:
Attachment(s): 
Materials & Equipment: 

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

	
	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
	
	


Bottom of Form
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