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Introduction
Annotation: 
This lesson is a classroom session in which the students will learn about whole numbers, fractions, and decimals.

Grade(s): 
	X
	9th

	X
	10th

	X
	11th

	X
	12th


Time:  
15 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-P1-4. Students will read, interpret, apply information, and estimate costs 
from a variety of architectural and construction working drawings. 
a.   Interpret material take-off lists and bill of materials; determine costs for plumbing materials and prepare cost estimates for both materials and labor. 

GPS Academic Standards:
MC1G1. Students will investigate properties of geometric figures in the coordinate plane MC1P1. Students will solve problems (using appropriate technology). 

MC1P4. Students will make connections among mathematical ideas and to other disciplines. 

MC2A2. Students will solve simple equations. 

MC2G1. Students will discover, prove, and apply properties of triangles, quadrilaterals, and other polygons. 

MC4G1. Students will understand the properties of circles. 

SSEM13. The student will explain how markets, prices and competition influence economic behavior. 

SSCG18. The student will demonstrate knowledge of the powers of Georgia’s state and local governments. 

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 how to apply basic math skills to plumbing costs, both materials and labor.

Essential Questions: 
· When is estimation a better choice than an exact figure?
· Why must you be able to interpret architectural and construction drawings?

· What is important to look at in architectural and construction drawings? 
Knowledge from this Unit: 
· Add, subtract, multiply and divide whole numbers.

· Add, subtract, multiply, and divide fractions.

· Add, subtract, multiply, and divide decimals.

Skills from this Unit:  
· Students will be able to interpret and apply information gleaned from architectural and construction drawings.



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:

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-P1-4. Students will read, interpret, apply information, and estimate costs 
from a variety of architectural and construction working drawings. 
a.   Interpret material take-off lists and bill of materials; determine costs for plumbing materials and prepare cost estimates for both materials and labor. 

2. Review Essential Questions.
· When is estimation a better choice than an exact figure?

· Why must you be able to interpret architectural and construction drawings?

· What is important to look at in architectural and construction drawings? 
3. Identify and review the unit vocabulary. 
4. Assessment Activity.
5. Explain that plumbers use math on a daily basis for a variety of calculations.

6. Cite examples of common day-to-day uses of math on the job.

7. Review whole numbers.  Demonstrate how to add, subtract, multiply and divide whole numbers.

8. Provide students with example numbers and have them add, subtract, multiply, and divide whole numbers.

9. Review fractions.  Demonstrate how to make equivalent fractions, how to convert fractions to their lowest terms, and how to find a common denominator.

10. Provide students with example fractions and have them make equivalent fractions, convert fractions to their lowest terms, and find a common denominator for a group of fractions.

11. Demonstrate how to deal with improper fractions, and how to add, subtract, multiply and divide fractions.

12. Provide students with example fractions and have them add, subtract, multiply, and divide fractions.

13. Have students complete Practice Exercise 2.2.8.  Provide a review, correct answers, and remediation.

14. Review decimals.  Demonstrate how to add, subtract, multiply, and divide decimals.  

15. Demonstrate how to round decimals.

16. Provide students with example decimals and have them add, subtract, multiply, and divide decimal numbers.  Provide decimal numbers and have students round them off to the nearest tenth.

17. Have students complete Practice Exercise 2.3.5.  Provide a review, correct answers, and remediation.

18. Describe the purpose of drawings.

19. Define the term “construction drawing”

20. Briefly explain how drawings and blueprints are produced.

21. Describe the various components of a construction drawing.

22. Describe the characteristics of a plot plan (also known as a site plan). 

23. Tell students to study the plot plan in the Appendix (Figure A-1). Then ask questions about that drawing to test their understanding.

24. Describe the characteristics of a foundation plan.

25. Describe the characteristics of a floor plan.

26. Tell students to study the floor plan in the Appendix (Figure A-2).  Then ask questions about that drawing to test their understanding.

27. Describe the characteristics of elevation drawings.

28. Tell students to study the elevation drawing in the Appendix (Figure A-3).  Then ask questions about that drawing to test their understanding.

29. Describe the characteristics of detail drawings.

30. Tell students to study the Janitor’s Sink detail drawing in the Appendix (Figure A-4).  Then ask questions about that drawing to test their understanding.

31. Describe the characteristics of electrical and HVAC drawings.

32. Describe the characteristics of plumbing drawings.

33. Tell students to study the large-scale plumbing drawing in the Appendix (Figure A-4).  Then ask questions about that drawing to test their understanding

34. Describe the characteristics of coordination drawings.

35. Emphasize the importance of being able to read plumbing drawings to your success in the plumbing trade.

36. Describe the title block and the information it contains.

37. Define the term “scale” and explain why drawings are drawn to scale.

38. Introduce the architect’s scale and explain how it is used to read scale on drawings.

39. Have an architect’s scale available to pass around the class.  Encourage students to ask questions about it.

40. Describe how to read the architect’s scale using the ¼ scale.

41. Describe how to read feet and inches using the ¼ scale.  Note: Slides 9 and 10 (Figures 5 & 6) show different values on the same scale. 

42. Using a projected image of a ¼ scale, identify points along the scale and ask students to relate the dimension it represents.
43. Explain the use of dimensional lines and extension lines on drawings.

44. Explain that symbols are used on drawings to represent various objects and materials.

45. Have students study the three-part Figure 8 (Slides 12, 13, & 14) for a better understanding of the symbols used on plumbing drawings.

46. Draw symbols on a board or flip chart and ask students what plumbing component they represent.

47. Review the symbols used to represent pipe.

48. Have students study Figure 9 for a better understanding of the symbols used to represent pipe.

49. Draw symbols on a board or flip chart and ask students what type of pipe they represent.

50. Review the symbols used to represent plumbing fixtures.

51. Have students study the two-part Figure 10 (Slides 16 & 17) for a better understanding of the symbols used to represent plumbing fixtures.

52. Draw symbols on a board or flip chart and ask students what type of fixture they represent.

53. Explain the purpose of notes on drawings.  Provide examples of the type of information found in notes.

54. Describe the purpose of specifications on drawings.  Provide examples of the types of information found in specifications.

55. Explain the role of plumbing codes as they relate to the quality of an installation.

56. Describe a sketch and provide a sample of a simple sketch.

57. Describe the characteristics of pictorial drawings.

58. Describe the characteristics of isometric drawings.

59. Describe and demonstrate how to draw an isometric sketch of a simple box.

60. Have students practice drawing simple isometric sketches such as squares and rectangles. Then progress to drawing more complex sketches such as seen in Figure 14 (Slide 21).

61. Provide isometric paper as seen in Figure 15 (Slide 22) to aid in drawing the sketches.

62. Explain the meaning of full circles and half circles at the end of horizontal lines on isometric sketches.

63. Describe riser diagrams and explain how they are used by plumbers to produce material takeoffs.

64. Have students study the large-scale riser diagram in the Appendix (see Figure A-5).

65. Describe the characteristics of an oblique drawing.

66. Explain that most plumbing drawings are schematic diagrams commonly called single-line drawings.

67. Describe the characteristics of single-line drawings.

68. Have students practice drawing orthographic views of simple rectangular or square objects.

69. Describe the characteristics of orthographic drawings and show how they are created.

70. Explain that manufacturer’s catalogs often include drawings that provide details and dimensions of the fitting or fixture.  These catalog drawings are often called submittal data.

71. Explain that the catalog drawings become approved submittal data if an engineer or architect approves that fitting or fixture for use on a job.  Note:  Catalog drawings are shown in Figures 24 & 25 (Slides 31 & 32).

72. Explain that fixture drawings are used by plumbers to determine if a fixture will fit in the available space.  Figures 26, 27 & 28  (Slides 33, 34 & 35) are examples of fixture drawings.

73. Using Figure 27 (Slide 34) ask students to answer the 4 questions about the lavatory in paragraph 4.5.2.  

74. Using Figure 28 (Slide 35) ask students to answer the 5 questions about the bathtub in paragraph 4.5.2.  

75. Explain that exploded drawings are used by manufacturers to show how complex objects are assembled.  Figures 29, 30 & 31  (Slides 36, 37 & 38) are examples of exploded drawings.

76. Using Figure 29 (Slide 36), ask students to identify the numbered parts of the pop-up assembly.  

77. Explain that cutaway drawings can often provide adequate detail to show how a product is assembled.

78. Using Figure 32 (Slide 39) ask students to identify the numbered parts of the gate valve.  

Attachments for Learning Experiences: 
Notes & Reflections: 
Additional Resources

· www.constructpress.com  (Construction Trades Press) Math books for the construction trades.

· 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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