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Introduction
Annotation: 
This lesson is a classroom session in which the students will learn about the history of plumbing and how to be successful in the profession.  There are no lab exercises in this lesson.

Grade(s): 
	X
	9th

	X
	10th

	X
	11th

	X
	12th


Time:  
25 hours

Author:  Kevin Ward

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-P1-1. Students will know, understand, and apply general construction and 
specific OSHA and EPA safety concepts and practices. 
a. Explain the history, purpose, and construction of codes. 

b. Demonstrate use of ladder and trench safety. 

c. Demonstrate proper use of PPE. 

GPS Academic Standards:
SSCG15. The student will explain the functions of the departments and agencies of the federal bureaucracy. 
SSCG18. The student will demonstrate knowledge of the powers of Georgia’s state and local governments. 
SSUSH12. The student will analyze important consequences of American industrial growth. 
SSUSH16. The student will identify the key developments in the aftermath of WW I. 
SSUSH19. The student will identify the origins, major developments and the domestic impact of World War II, especially in the growth of the federal government.
National / Local Standards / Industry / ISTE:


Understandings & Goals

Enduring Understandings: 
· Students will understand safety concepts and practices involved in the plumbing profession and why they are important.
· Students will understand the history and consequences of American industrialism (plumbing specific).
· Students will grasp the responsibilities required of a plumber in the construction industry.

Essential Questions: 
· What impacts did American industrialism have in the construction industry?
· Why is it important to be familiar with both OSHA and EPA regulations?
· Why is formal training important?

Knowledge from this Unit:  
Students will:

· Describe the history of the plumbing profession
· Identify the responsibilities of a person working in the construction industry
· State the personal characteristics of a professional
· Identify the stages of progress within the plumbing profession and its positive impact on society

· Describe safety precautions
Skills from this Unit: 
· Students will be prepared to take on an apprenticeship in plumbing that could lead to job prospects.



Assessment(s)
Assessment Method Type: 
	
	Pre-test

	x
	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 15 for Sections 1.0.0 – 3.0.0 and 1 thru 10 for Sections 4.0.0 – 5.0.0.

· CONTREN( Connect, Active Figure 1 

· Module Examination

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-P1-1. Students will know, understand, and apply general construction and 
specific OSHA and EPA safety concepts and practices. 
a. Explain the history, purpose, and construction of codes. 

b. Demonstrate use of ladder and trench safety. 

c. Demonstrate proper use of PPE. 

2. Review Essential Questions.

· What impacts did American industrialism have in the construction industry?

· Why is it important to be familiar with both OSHA and EPA regulations?

· Why is formal training important?

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. Describe the benefits of being a part of an NCCER training program.

8. Explain that this apprenticeship program combines classroom and hands-on experience.  Skills and knowledge gained in this program can eventually lead to a person becoming a journey plumber.

9. Ask students if they have any friends or relatives in the plumbing profession.  Have the students describe any success stories of their friends and/or relatives in the profession.

10. State that plumbing technology has evolved and improved through the ages.

11. Describe the milestones and improvements in plumbing technology through the ages.

12. Describe some of the milestones and improvements in plumbing technology that have taken place in the last 100 years.

13. Describe some of the systems that plumbers install and what those systems do.

14. Define plumbing using the definition in 3.1.0.

15. Define the systems that are excluded in the plumbing definition.

16. Explain how plumbers protect the health, safety and comfort of the nation.

17. Describe the federal laws that affect plumbers and the systems they install.

18. Explain the problems caused by cross-connections and briefly describe some of the devices that plumbers install to prevent cross-connections.

19. Describe the three phases of a plumbing project: underground rough-in, above ground rough-in, and finish.

20. Describe some of the other duties performed by plumbers.

21. Explain how model codes are used to formulate local plumbing codes.

22. Explain why most localities require plumbers to be licensed.

23. Explain that a formal training program is often a prerequisite to taking a licensing exam.

24. Describe the principles and values (ethics) that guide the conduct of plumbers.  Refer to Appendix “A”.

25. Review the qualities of a good plumber covered in sections 4.1.0 thru 4.4.0 (positive attitude, honesty, loyalty, and willingness to work).

26. Review the qualities of a good plumber covered in sections 4.5.0 thru 4.8.0 (responsibility, cooperation, attention to rules and regulations, and promptness and reliability).

27. Describe the varied opportunities for advancement available in the plumbing profession once a person completes his or her apprenticeship.

28. Have a guest speaker address the students.  Have that person relate his or her success story as the result of entering the plumbing profession.

29. Explain that the Department of Labor’s Office of Apprenticeship Training, Employer and Labor Services (ATELS) sets the minimum standards for training programs across the country.

30. State that the NCCER Plumbing apprenticeship program meets federal standards.

31. Explain the meaning of a competency-based training program.

32. Describe the characteristics of Youth Apprenticeship Programs.

33. Outline the standards for a typical apprenticeship program.

34. Describe what trainees should expect from their employer or sponsor in an apprenticeship program.

35. Describe what the trainees should expect from the apprenticeship program.

36. Describe what trainees should expect from the apprenticeship committee.

37. Describe the common causes for most plumbing-related accidents.

38. Define who a “competent person” on a job site is.  Cite the OSHA regulation that defines a competent person.

39. Describe the various unsafe acts and unsafe conditions that can lead to job site accidents and injuries.

40. Ask students to relate any unsafe acts or conditions that they may have observed at a job site, such as personnel not wearing hard hats or safety shoes.

41. Describe how an accident can impact all levels of a construction company or business.

42. If available, provide a case history from your personal experience to illustrate the point.

43. Explain that indirect or uninsured costs of an accident are often two to seven times greater than costs covered by insurance (direct costs).

44. Calculate the indirect cost of an accident

45. Describe in detail the various accident costs that are not covered by insurance.

46. Describe OSHA’s role in helping to maintain a safe working environment at construction sites.

47. Describe the purpose of personal protective equipment.

48. List the types of personal protective equipment commonly used by plumbers.

49. Introduce students to the hard hat.  Describe its various parts and demonstrate how to correctly wear it.

50. Explain the necessity of wearing eye protection on the job.

51. Describe some of the different types of eye protection available and demonstrate how to use each type.

52. Have samples of different types of eye protection available to pass around to students.  Provide different work environment scenarios to students and ask them to identify the eye protection that would be most appropriate.

53. Describe conditions under which gloves should be worn. Point out that hazards exist from sewage and chemicals.

54. Demonstrate the procedure for testing rubber gloves for leaks.

55. Describe the various reasons for wearing safety shoes on the job.

56. Arrange for a traveling safety shoe van to visit the classroom so that students can be fitted for and order their own safety shoes.

57. Describe the various noises encountered on a construction site that can eventually lead to hearing loss. Use a jackhammer as an example.

58. State that wearing earplugs can protect the ears from loud noises.

59. Have a set of earplugs available to pass around to the class.

60. State that wearing earmuffs can also protect the ears from loud noises.  

61. Explain that earplugs and earmuffs worn together may be required if the noise level is very high.

62. Have a set of earmuffs available to pass around to the class.

63. Explain that equipment that prevents falls must be worn in work areas where falls from elevation could occur.

64. Describe some of the common situations where falls might occur such as around stairwells, elevator shafts, and roof openings.

65. Introduce the safety harness.  Demonstrate how the harness is worn by using a student volunteer.

66. Introduce lanyards and demonstrate how they are used with a safety harness.

67. Describe the circumstances under which respiratory protection is needed on the job.

68. Describe the three types of respiratory protection devices.

69. Introduce air-purifying respirators and list the four main groups.

70. Have a reusable respirator available.  Pass it around the class and ask for a student volunteer to demonstrate how it is worn.

71. Introduce the powered air-purifying respirator.

72. Have a powered air-purifying respirator available.  Pass it around the class and ask for a student volunteer to demonstrate how it is worn.

73. Introduce supplied-air respirators and describe the circumstances under which they are used.

74. Have a supplied-air respirator available.  Pass it around the class and ask for a student volunteer to demonstrate how it is worn.

75. Introduce the self-contained breathing apparatus and the emergency escape breathing apparatus and describe the circumstances under which each type is used.

76. Have one type of a self-contained breathing apparatus available.  Pass it around the class and ask for a student volunteer to demonstrate how it is worn.

77. Describe the components that make up an employer respiratory protection program.

78. Explain how an MSDS can help in selecting the proper respirator for a job.

79. Demonstrate how to perform positive and negative fit checks on a respirator.  Ask for student volunteers to perform positive and negative fit checks on a respirator.

80. Describe standards for proper clothing and grooming on the job.

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

82. Explain that there are many hazardous materials present at construction sites.

83. Explain that, by law, all workers have a right to know what materials are present and what hazards they present.

84. Explain what HazCom labels are.  Introduce the NFPA warning diamond and explain how to read it.

85. Provide students with examples of NFPA warning diamonds and have them interpret them.

86. Introduce the HazCom labels of the National Paint and Coatings Association (NPCA) and the U. S. Dept. of Transportation (DOT).

87. Explain what a Material Safety Data Sheet (MSDS) is and the type of information it contains.

88. Explain that each product on a construction site must have an MSDS available.

89. Use the 3 pages of Figure 18 (3 slides) to describe the information to be found on a typical MSDS.

90. Hand out copies of an MSDS for a material that plumbers might encounter, such as a drain cleaner.  Ask students to find specific information about the material.  Concentrate on useful information such as personal protection requirements, handling procedures, and 24-hour emergency-response phone numbers.

91. Explain the purpose of an emergency response plan.  State that all job sites should have an emergency response plan in place.

92. Describe what a work zone is and why they are created.

93. Explain that various work zone signs protect workers from hazardous conditions and help them respond to emergencies.

94. Describe the purpose of barricades in a work zone.

95. Describe the type of information conveyed by work zone signs and tags.

96. Describe the characteristics of DANGER signs.

97. Describe the characteristics of CAUTION signs.

98. Describe the characteristics of INFORMATIONAL signs.

99. Ask the students to identify informational signs they have seen.

100. Describe the characteristics of SAFETY signs.

101. Describe the characteristics of SAFETY TAGS.

102. Describe the signals used on job sites to inform workers of potential dangers.

103. Describe the types of barricades and barriers used to protect against falls through openings in the wall, floor, or ground.

104. Explain that slips, trips, and falls account for 15% of all accidental deaths on construction sites.

105. Describe the hazards that can produce trips or falls on floors and describe methods for reducing those hazards.

106. Describe the hazards that can produce trips or falls through wall openings such as door and windows and describe methods for reducing those hazards.

107. Describe the hazards that can produce trips or falls on platforms and describe methods for reducing those hazards.

108. Describe the hazards that can produce trips or falls on ramps and runways and describe methods for reducing those hazards.

109. Describe the hazards that can produce falls from ladders and describe methods for reducing those hazards.  Emphasize the importance of keeping the area around the ladder and the ladder itself free from ice or water.

110. Review the safe practices for using a ladder contained in section 6.4.6.

111. Demonstrate how to safely secure the top and bottom of a ladder prior to using it.

112. Allow students to practice securing a ladder against a building.

113. Review the safe practices for using scaffolding contained in section 6.4.7 of the text.

114. Review the safe practices for walking and working on roofs contained in section 6.4.8 of the text.

115. Describe the use of a toeboard on a pitched roof.

116. Review the safe practices for using motor vehicles on the job including personal safety, vehicle safety, using company-owned vehicles, and safe backing.

117. Provide case histories of accidents or injuries caused by the unsafe operation of a motor vehicle.

118. Ask students to relate their own examples of accidents caused by unsafe vehicle operation.

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

120. Describe the types of injuries that can occur if hand and power tools are used improperly.

121. Explain that bladed tools and impact tools are the hand tools most likely to cause injury if improperly used.

122. Describe the procedures for using bladed tools that will reduce the risk of injury.

123. Have examples of bladed tools available for students to view and/or handle.

124. Describe what impact tools are and how they can cause injuries.

125. Describe the safety precautions for working with impact tools.

126. Have examples of impact tools available for students to view and/or handle.

127. Explain how tools can create dust and suspended particles and how to protect against dust and suspended particles.

128. Describe the various power sources that are used to operate power tools.

129. Review the rules for the safe operation of power tools contained is section 7.2.0.

130. Emphasize the necessity of connecting all electrical tools to a GFCI-equipped outlet or extension cord.

131. Have a GFCI outlet and/or extension cord available for students to inspect.  Demonstrate how to test and reset the GFCI.  Allow students to test and reset the device.

132. Explain that electrocution is the most serious danger when using electrically powered tools.

133. Describe the various ways that tools can be designed to prevent electrical shock.  

134. Describe the various ways that plumbers can protect themselves and their co-workers when using electrically powered tools.

135. Provide samples of frayed or damaged power cords for students to view and emphasize that they are to be repaired or replaced when encountered.

136. Review the safety procedures for using liquid-fuel tools.

137. Have examples of liquid-fuel tools available for students to view.

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

139. Define trenches and provide examples of situations where plumbers are required to work in trenches.

140. Describe the hazards of working in or around trenches.

141. Describe the guidelines for working in and around a trench.

142. Define a competent person and explain his/her role in ensuring trench safety.

143. Describe the types of measures used to prevent the cave-in of a trench over 5 feet deep.

144. Under your supervision, have students visit a construction site where trenching is being done to observe safety measures being taken.  Have students report on their findings.

145. Describe the methods used to safely enter and leave a trench.

146. Describe the guidelines for constructing/placing ladders, ramps, and stairways used to enter and leave trenches.

147. Obtain samples of each of the types of soils covered in the table and allow the students to examine the samples.

148. Explain that soil type has an effect on the design of access ramps entering and leaving a trench and the type of shoring used to support the walls of the trench.

149. Describe the various symptoms that indicate that a trench is unstable and at risk of collapsing.

150. Describe the different types of trench cave-ins.

151. Describe the kinds of conditions that are likely to result in a trench cave-in. 

152. Describe the three methods used to make trenches safer: shoring, trench shields, and sloping.

153. Describe the methods and procedures used to prevent workers from falling into an open trench.

154. Describe the purpose of lockout/tagout devices.

155. Explain the circumstances under which multiple lockout devices would be used.

156. Explain that in addition to electrical equipment, lockout/tagout is also on valves that control the flow of liquids.

157. Describe and demonstrate all aspects of lockout/tagout procedures including sequences, restoring energy, and emergency removal of authorization.

158. Review job site safeguards designed to reduce accidents.   

159. Allow students to practice all aspects of the lockout/tagout procedure.

160. Play Video on Slide 54B

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

162. Define the meaning of a confined space.

163. Describe the hazards typically found in a confined space.

164. Describe the differences between a non-permit-required and a permit-required confined space.

165. Provide students with example characteristics of a confined space and have them determine if the confined space is non-permit-required or permit-required.

166. Explain that a written entry permit is required to enter a permit-required confined space.

167. Use the two-part Figure 42 (2 slides) to review the information typically found on an entry permit.

168. Review the several types of atmospheric hazards that can be found in a confined space as listed in Section 10.3.0.

169. Discuss some of the detection meters used to detect atmospheric hazards. 

170. Have detection meters available to pass around to members of the class.

171. Review the several types of other non-atmospheric hazards that can be found in a confined space such as electrical shock, extreme temperature, and moving parts.  See Section 10.4.0.

172. Review the several types of safeguards that can be implemented to make working in confined spaces safer.  See Section 10.5.0.

173. State that working conditions in tunnels, shafts, chambers, and passageways located underground are regulated by specific OSHA requirements.

174. Review access and air monitoring and ventilation requirements.

175. Define what “gassy operations” are and what must be done before working in them.

176. Review the illumination and communications requirements for working underground.

177. Review the personal protective equipment required when working underground.

178. Review the emergency response team requirements that must be in place when persons are working underground.

179. Review the actions that individuals and organizations must take when on-the-job accidents occur.

180. Describe what an emergency action plan is, who develops it, and the type of information it typically contains.

181. Have samples of different emergency action plans available to pass around to students.  Ask students to report on similarities and differences they see among the different plans.

182. Describe the purpose of emergency evacuation procedures and emergency escape routes.

183. Ask students to find the emergency escape route map in the building where you are conducting this class.  Ask them to trace out the route so that they know how to evacuate the building in case of an emergency or accident.

Attachments for Learning Experiences: 
Additional Unit Plan- Plumbing Safety


Notes & Reflections: 
Additional Resources

· www.bls.gov/oco/ocos211.htm  (U.S. Dept. of Labor) Website detailing job opportunities in the plumbing and pipe fitting trade in the United States. 

· Contren Connect Level 1Plumbng Annotated Instructors Guide (available from the NCCER)


Culminating Performance Task 
Culminating Unit Performance Task Title:  
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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