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Introduction to Construction
UNIT 2: 

Basic Tools of the Four Building Trades
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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:  40 hours
Author: Jim Steel

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 27103-06 Hand and Power Tools

NCCER 26101-05 Electrical Safety

NCCER 26102-05 Hand Bending

NCCER 02103-05 Plumbing Tools

NCCER 28102-04 Masonry Tools and Equipment

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 four building trades. 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:  This unit contains four (4) parts that teach the students how to use the various tools of the trades.

Carpentry:  10 hrs.

1. Hand Tools: Identify the hand tools commonly used by carpenters and describe their uses. Use hand tools in a safe and appropriate manner.

2. Power Tools: State the general safety rules for operating all part Como regardless of type. State the general rules were probably getting all power tools, regardless of type. Identify the portable power tools commonly used by carpenters and describe their uses. Use of portable power tools safe and appropriate manner.

Masonry: 12.5 hours

1. Hand tools: Identify and name the tools used in performing masonry work. Describe how each tool is used. Associate trade terms with the appropriate tools.

2. Equipment: Identify and name the equipment used in performing masonry work. How the equipment is used. Associate trade terms with appropriate equipment.

3. Scaffolding: demonstrate the correct procedure for assembling and disassembling scaffolding according to federal safety regulations, under the supervision of a competent person.

Plumbing: 7.5 hours

a. Hand and power tools: identify the basic hand and power tools used to plumbing trade. Demonstrate the proper use of plumbing tools. Demonstrate the ability to know when and how to select the proper tools for task. Demonstrate the proper maintenance for hand and power tools. Demonstrate how to prepare a surface for tool use. Describe the safety requirements for using power tools.

Electrical: 20 hours

       This unit has two sections: Electrical Safety and Hand Bending

Electrical Safety: 12.5 hours

Safety: demonstrate safe working procedures in a construction environment. Exploring the purpose of OSHA how it promotes safety in the job. Identify electrical hazards and how to avoid or minimize them in the workplace. Explain safety issues concerning lockout\tag out procedures, personal protection using assured grounding in isolation programs, confined space entry, respiratory protection, and fall protection systems.

Hand bending: 7.5 hours


Identify the methods of hand bending conduit. Identify the various methods used to install conduit. Use math formulas to determine conduit bands. Make 90° bend, back to back bands, offsets, kicks, and saddlebags using a hand bender, and thread conduit.

Skills from this Unit:  Performance.

Carpentry: 

1. Demonstrate the safe and proper use of the following hand tools:

· Levels

· Squares

· Planes

· Clamps

· Saws

2. Demonstrate or describe the safe and proper use of five of the following power tools:

· Circular saw

· Portable table saw

· Compound miter saw

· Frame and trim saw

· Drill press

· Router/laminate trimmer

· Portable power plane

· Power metal shears

· Pneumatic nailer/stapler

Masonry:

1. Identify masonry hand and power tools.

2. Assemble and disassemble scaffolding under the supervision of a competent person, according to federal safety regulations.
Plumbing:

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. Explains some of the basic care and maintenance procedures identified in this module.

Electrical:

Electrical safety:

1. Perform a visual inspection and an air test on rubber gloves.

2. Perform a hazard assessment of a job such as replacing the lights in your classroom.

· Discuss the work to be performed and the hazards involved.

· Locate the closest phone to the worksite and ensure that the local emergency telephone numbers are either posted at the phone or known by you and your partners.

· Plan an escape route from the location in the event of an accident.

Hand bending:

1. Given a piece of EMT, complete the following using a hand bender, hacksaw, and reaming tool. No couplings are allowed, and there should be no kinks in the pipe.

· Offset

· Saddle

· 90° bend


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:

Carpentry: See the Carpentry Level One test booklet for Written and Performance Tests: 27103-06 

Masonry: See the Masonry Level One test booklet for Written and Performance Tests: 28102-04

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

Electrical:  See the Electrical Level One test booklet for Written and Performance Tests: 26101-05 & 26101-05

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:

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. 

Carpentry: Module 27103-06 Hand and Power Tools

1. Introduction & Hand Tools:

a. Levels: Discuss levels and their applications. Allow students to use and practice with various levels. Levels that can be demonstrated include: Line Level, Water level, builder’s level, transit level and laser level. Discuss and review safety as related to use of levels. Demonstrate and have student practice using.

b. Squares: Discuss squares and their applications. Allow students to use and practice with various squares. Squares that can be demonstrated include: Combination Square, Try Square, Miter Square, Sliding T-bevel Square, Drywall Square, Framing Square, and Speed Square. Demonstrate and have student practice using.

c. Planes: Discuss and show various types of planes and discuss their applications. Planes that can be can be demonstrated may include: Block plane, Jack plane, Smoothing plane, and Jointer plane. Demonstrate and have student practice using.

d. Clamps: Discuss and show various types of clamps and their application. Clamps that can be demonstrated may include: Hand-Screw Clamp, Locking C-Clamp, Spring Clamp, Quick Clamp, Web (strap) Clamp and Pipe Clamp. Demonstrate and have student practice using.

e. Saws: Discuss and show various types of hand saws and their application. Saws that can be demonstrated may include: Hacksaw, backsaw (miter saw), dovetail saw, compass (keyhole) saw and coping saw. Demonstrate and have student practice using. Discuss safety and changing/sharpening blades.

2. Power Tools:

Review Safety guideline for using power tools. Review the guidelines for care and maintenance of power tools. Discuss and demonstrate various power tools. Tools that should be covered include:

a. Power Saws:

     1. Circular Saws

     2. Portable Table Saws

     3. Power miter saws/ compound miter saws

     4. Frames and trim saws

     5. Abrasive saws

Have students practice changing saw blades and practice using the saws. Student projects and making cuts with students need to be done to meet competency requirements.

b. Drill Press

Have student practice and using the drill press. Have student projects available to have students complete to meet competency requirements.

c. Routers/ Laminate Trimmers

Have student practice and using Routers/ Laminate Trimmers. Have student projects available to have students complete to meet competency requirements.

d. Portable Power Planes

Have student practice and using Portable Power Planes. Have student projects available to have students complete to meet competency requirements.

e. Portable Power shears

Have student practice and using the Portable Power shears. Have student projects available to have students complete to meet competency requirements.

f. Pneumatic /Cordless Nailers and Staplers

 Have student practice and using the Pneumatic /Cordless Nailers and Staplers. Have student projects available to have students complete to meet competency requirements.

Masonry: Module 28102-04 Masonry Tools and Equipment

1. Introduction and Hand Tools

Review the safety requirements when working with masonry tools. Discuss the importance of using PPE. Discuss the importance of why tools must be properly maintained. Discuss and demonstrate the following hand tools:

a. Trowels

 Have different types of trowels available for the students to examine. Trowels could include: brick, pointing, margin, tuckpointer, parging, duck bill, bucket, and tile-setting.

b. Hammers

 Discuss and explain the use of masonry hammers. Have different types of hammers available for the students to use and examined. Hammers could include: brick hammers tile hammer, stonemasons hammer, mash, toothed Maul or Bushhammer and, rubber mallet.

c. Chisels

 Discuss and explain the use of chisels in masonry. Chisels that may be show in use by the students could include: masons chisel, bricks set chisel, rubber -grip mason's chisel, tooth chisel and pitching tool, and plugging or joint chisel.

d. Jointers

Discuss and explain the use of jointers in masonry. Jointers that may be demonstrated could include: convex jointer, round jointer, flat jointer, V- jointer, convex sled runner jointer, v- sled runner jointer, skatewheel raker, and hand raker.

e. Brushes, Brick Tongs, Tool Bags and other Hand Tools

Discuss and explain the use of brushes, Brick Tongs and other miscellaneous tools and have samples for the students to see and practice using.

f. Measures and measuring tools

Discuss and review measuring tools. Most of the measuring tools have been previously discussed in other modules. Measuring tools to be reviewed include: levels, rules, squares, Masons line and fasteners, chalk line and chalk box, plumb bobs, and corner pole. Have the various measuring tools available for students to practice and learn about.

2. Hand Tools and Hand Equipment

 Discuss and explain the various hand-powered mortar equipment that is used in masonry. Explain how this material complements the hand tools and completes the tools it needed to explain the structural masonry unit. Equipment would include: mortar boxes, mixing accessories, water bucket and barrel, and burrows.

3. Power Tools, Power Equipment, and Lifting Equipment

Review safety and use of PPE as regards to using power tools in masonry. Discuss and explain the use of the following power tools that are used in masonry: Masonry Saws, splitters, grinders, power drills and power-actuated drivers.

Discuss and explain how important Safety is to using power equipment. Explain how power equipment brings speed and economy to the masonry building process. Discuss and explain the following power equipment that is used in masonry: mortar mixer, masonry pump and vibrator, and pressurized cleaning equipment. Contact local Brickyard or rental supply to possibly bring the power equipment for the students to observe or if possible, go to a job site where the equipment is being used. 

Discuss and explain the various types of lifting equipment that is used by masons.

4. Scaffolding

Discuss and explain scaffolding and the different types of scaffolding that is used in construction. Discuss the different scaffolding that is used particularly in masonry. Have students assemble and disassemble scaffolding.

Electrical: Module 26101-05 Electrical Safety

1. Introduction to Electrical hazards

a. Electrical Shock

Discuss the main types of hazards found on construction sites. Explain the effects of various current levels on the human body. Have classroom discussion about how shock is the leading cause of death in the electrical industry. Have classroom discussion about the effect of electric shock on various parts of the body. Discuss the effects of electrical, arc, thermal contact burns. 

b. Protective equipment

Discuss the OSHA requirements for personal protective equipment as relates to the electrical trade. Discuss and explain the various classes of proper protective equipment. Bring samples of gloves to class and demonstrate the proper use of electrical gloves. Demonstrate and then have the students inspect the rubber gloves using the visual inspection and air test. Discuss the use of other protective equipment such as fire suits, face shields, and rubber gloves. To the extent possible, demonstrate the use of, and allow students to examine various types of protective apparel and equipment.

c. Verifying De-energized Circuits

Discuss and explain how to verify the circuit has been de-energized.

2. OHSA Standards

a. Section-by-section of OSHA Standards 1910 and 1926
  Discuss and explain how OSHA regulations are designed for the protection of employees.
b. OSHA Safety Topics

review the standard OSHA safety topics that may be reviewed on job sites on a daily basis.

3. Ladders and Scaffolds

Review the safety rules for ladders and scaffolds. This information has been covered previously in the Core Curriculum and this is a refresher for the students.

a. Ladders

b. Scaffolds

4. General Construction Safety Topics; Confined Space Entry; First Aid

This section is also refresher of the information that has been previously covered in the Core Curriculum. It is also covered under carpentry and masonry. You may elect to combine some of this information with information taught previously.

a. Lifts, Hoists, and Cranes

b. Lifting

c. Basic Tool Safety

d. confined Space Entry Procedures

e. First Aid

5. Hazardous Materials, Fall Protection

The Fall Protection portion should have been covered previously under other modules and in the Core Curriculum course. Discuss the various types of respiratory protection and explain the purpose of each type.

a. Solvents and Toxic Vapors

Review use of solvents and apply the information for any solvents that may be used in your classroom.

b. Asbestos

Discuss this hazards involved with handling asbestos.

c. Batteries

Discuss the explosion and acid hazards involved when working with batteries. Have students practice operating the eye wash station.

d. PCB’s

Discuss PCB hazards.

e. Fall Protection

Additional teaching tips for this module can be found at the end of the module under teaching tips.

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.

1. 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.

b. Safety

Review safety procedures as regards to plumbing tools. This would be a continuation of other safety reviews conducted another modules.

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.

Tools that may be discussed include:
 Folding rule, plumbers rule, steel tape measure, squares-speed Square, combination square, and framing square.

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. Tools that may be discussed include:

Spirit level, plumbers level, torpedo level, line level, laser level tools, plumb bob, chalk line, and transit levels.

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. Discuss any particular cutting tools that are distinctive for the plumbing trade. Tools that may be discussed include:

Hacksaw, all-purpose (PVC) saw, keyhole saw, reciprocating saw, portable bandsaw, and abrasive saws. Review and have students practice with any saws that they are unfamiliar with. Discuss and review safety when using saws.

At the end of this section, have the students do the performance task associated with this section.

2. 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.

3. 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, lineman’s, 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.

Electrical: Module 26102-5 Hand Bending

1. Introduction to Hand Bending; Gain; Back-to Back Bends

a. Introduction to Hand Bending

   1. Equipment

Discuss and demonstrate the various types of hand bending equipment.

   2. Geometry Required for making a Bend

Discuss geometric terms relating to:

· right triangles

· circles

Review Appendix A at the back of the module.


Appendix A shows the students how to do basic trigonometry to determine offset angles and multipliers. 

Have students practice using mathematical formulas to determine offsets. Demonstrate how to make and check the 90° one-shot bend. Have students practice making and taking a 90° one-shot bend.

b. Gain

Discuss and explain the principle of Gain and how it applies to the correct bend required for conduit.

c. Back-to-Back 90° Bends

Demonstrate and have students practice making back-to-back 90° bends

At the end of this section, have the students to the Performance tasks associated with this section.

2. Offset Bends; Saddle Bends

Demonstrate and have students practice making offset bends and saddle bends

a. Making an Offset

b. Parallel Offsets

c. Saddle Bends

d. Four-Bend Saddles

At the end of this section, have the students to the Performance tasks associated with this section.

3. Cutting and Reaming conduit; Threading Conduit; Cutting and Joining PVC Conduit 

a. Cutting and Reaming Conduit

 
 1. Using a Hacksaw

Review procedures for using a hacksaw and have students practice cutting conduit with a hacksaw

  
2. Using a Pipe Cutter

Review procedures for using a pipe Cutter and have students practice cutting conduit with a pipe Cutter

  
3. Reaming Conduit

Review procedures for reaming conduit and have students practice reaming conduit.

b. Threading Conduit

Discuss and demonstrate the use of a ratchet driver.

At the end of this section, have the students to the Performance tasks associated with this section.

c. Cutting and Joining PVC Conduit

Discuss and demonstrate how to cut and Join PVC conduit. Have students practice cutting and joining PVC conduit.

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
This unit combines all four of the building trades. You may wish to move through the material trade-by-trade or you may wish to combine areas such as the tools. Since there is a considerable amount of overall lap, this would reduce the repetitive nature and have the students move from classroom settings into the shop area. Additional resources can be found at www.cefga.org. An internet search can be utilized as well to find materials from each trade.

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

Attachment(s): Supplemental files not listed in assessment, learning experiences, and performance task.
Materials & Equipment: See the list from front of each module. 

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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