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Preface

To the Trainee

This edition of Construction Technology will ground you 
in the basic knowledge and principles of carpentry, 
masonry, electrical work, HVAC, and plumbing. You 
will become skilled in different phases of a project from 
start to finish. When you complete this course, you will 
be able to interpret construction drawings, perform qual-
ity brickwork, frame walls, ceilings, and floors of a struc-
ture, install the proper wiring and piping for electrical 
and plumbing systems, and create and install cabinetry. 

If this is your first step towards a future in the con-
struction industry, this training is the ideal starting point 
for a wide variety of career paths. Post-secondary and 
apprenticeship training provide excellent opportunities 
to develop your skills in a specific craft and establish a 
secure and prosperous career. 

Other career options open to people trained in con-
struction include college (in civil engineering or design, 
for example), the military, or positions of leadership in 
an organization, such as project manager and senior 
manager. 

Hourly earnings for craftworkers continue to grow, 
with opportunities for continuing education and 
advancement. There is currently a shortage of skilled 
craftworkers in the construction industry. This shortage 
is leading to increased opportunity for new profession-
als entering the field.

If you progress on a professional path in construction, 
be sure to take advantage of NCCER’s standardized 
training and certification programs for over 80 different 
crafts to ensure that your skills are documented and 
portable for anywhere you want to work. 

New with Construction 
Technology

NCCER is pleased to present the fourth edition of 
Construction Technology. This edition provides newly 
revised modules from the masonry, carpentry, electri-
cal, plumbing, and HVAC fields.

For this edition of Construction Technology, cabinet-
making and cabinet installation have been added to the 
curriculum. An introduction to light equipment, includ-
ing aerial lifts, skid steers, compacters, and forklifts, also 

has been added. This program now also covers genera-
tors and compressors. It follows the flow of residential 
construction from start to finish. 

NCCER wishes you success in your skills and career 
development. We invite you to visit the NCCER website 
at www.nccer.org for information on the latest product 
releases and training, as well as online versions of the 
Cornerstone magazine and Pearson’s NCCER product 
catalog. To learn more, go to www.nccer.org or contact 
us at 1.888.622.3720.

Your feedback is welcome. You may email your 
comments to curriculum@nccer.org or send general 
comments and inquiries to info@nccer.org.

NCCER Standardized Curricula

NCCER is a not-for-profit 501(c)(3) education founda-
tion established in 1996 by the world’s largest and most 
progressive construction companies and national con-
struction associations. It was founded to address the 
severe workforce shortage facing the industry and to 
develop a standardized training process and curricula. 
Today, NCCER is supported by hundreds of leading 
construction and maintenance companies, manufactur-
ers, and national associations. The NCCER Standard-
ized Curricula was developed by NCCER in partnership 
with Pearson, the world’s largest educational publisher.

Some features of the NCCER Standardized Curric-
ula are as follows:

• An industry-proven record of success
• Curricula developed by the industry for the indus-

try
• National standardization providing portability of 

learned job skills and educational credits
• Compliance with the Office of Apprenticeship require-

ments for related classroom training (CFR 29:29)
• Well-illustrated, up-to-date, and practical in -

formation

NCCER also maintains a Registry that provides 
transcripts, certificates, and wallet cards to individuals 
who have successfully completed a level of training 
within a craft in NCCER’s Curricula. Training programs 
must be delivered by an NCCER Accredited Training Spon-
sorin order to receive these credentials.
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Special Features

Introduction
This introductory page, found at the beginning of each 
module, lists the module Objectives, Performance Tasks 
and Trade Terms. The Objectives list the skills and knowl-
edge you will need in order to complete the module suc-
cessfully. The Performance Tasks give you an opportunity 
to apply your knowledge to real-world tasks. The list of 
Trade Terms are words and phrases that will become part 
of your vocabulary as you study this module.

Objectives

When you have completed this module, you will be able to do the following:

1. Identify and explain how to use various types of power drills and impact wrenches.
a. Identify and explain how to use common power drills and bits.
b. Identify and explain how to use a hammer drill.
c. Identify and explain how to use pneumatic drills and impact wrenches.

2. Identify and explain how to use various types of power saws.
a. Identify and explain how to use a circular saw.
b. Identify and explain how to use saber and reciprocating saws.
c. Identify and explain how to use a portable band saw.
d. Identify and explain how to use miter and cutoff saws.

3. Identify and explain how to use various grinders and grinder attachments.
a. Identify and explain how to use various types of grinders.
b. Identify and explain how to use various grinder accessories and attachments.

4. Identify and explain how to use miscellaneous power tools.
a. Identify and explain how to use pneumatic and powder-actuated fastening tools.
b. Identify and explain how to use pavement breakers.
c. Identify and explain the uses of hydraulic jacks.

Performance Tasks

Under supervision of your instructor, you should be able to do the following:

1. Safely and properly demonstrate the use of three of the following tools:

• Electric drill
• Hammer drill or rotary hammer
• Circular saw
• Reciprocating saw
• Portable band saw
• Miter or cutoff saw
• Portable or bench grinder
• Pneumatic nail gun
• Pavement breaker

Trade Terms 

Abrasive
Alternating current (AC)
Arbor
Auger bit
Carbide
Chuck

Chuck key
Countersink
Direct current (DC)
Forstner bit
Grit

Ground fault circuit 
interrupter (GFCI)

Ground fault protection
Kerf
Masonry bit
Reciprocating

Revolutions per minute 
(rpm)

Ring test
Shank
Trigger lock

00104-15
INTRODUCTION TO POWER TOOLS

Industry Recognized Credentials 

If you are training through an NCCER-accredited sponsor, you may be eligible for credentials from 
NCCER’s Registry. The ID number for this module is 00104-15. Note that this module may have been 
used in other NCCER curricula and may apply to other level completions. Contact NCCER’s Registry at 
888.622.3720 or go to www.nccer.org for more information.

Trade Features
Trade features present technical tips and professional 
practices from the construction industry based on real-
life scenarios similar to those you might encounter on 
the job site.

Bowline Trivia
Some people use this saying to help them 
remember how to tie a bowline: “The rabbit comes 
out of his hole, around a tree, and back into the 
hole.”

In an effort to provide a comprehensive and user-friendly training resource, this curriculum showcases several 
informative features. Whether you are a visual or hands-on learner, these features are intended to enhance your 
knowledge of the construction industry as you progress in your training. Some of the features you may find in the 
curriculum are explained below.

Figures and Tables
Photographs, drawings, diagrams, and tables are used 
throughout each module to illustrate important con-
cepts and provide clarity for complex instructions. Text 
references to figures and tables are emphasized with 
italic type.

00103-15_F31.EPS

Figure 31  Marking a cutting line.Notes, Cautions, and Warnings
Safety features are set off from the main text in high-
lighted boxes and categorized according to the poten-
tial danger involved. Notes simply provide additional 
information. Cautions flag a hazardous issue that 
could cause damage to materials or equipment. Warn-
ings stress a potentially dangerous situation that could 
result in injury or death to workers.

Nameplates must be posted on each material 
handling device. The nameplate must indicate 
the capacity of the device, the approximate 
weight, and any instructional information.
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It is essential to note the revision designation on 
a construction drawing and to use only the latest 
version. Otherwise, costly mistakes may result.
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Saw teeth are very sharp. Use gloves and do 
not handle the saw teeth with bare hands. When 
cutting with a saw, ensure that your fingers 
remain clear of the teeth at all times.
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Case History
Case History features emphasize the importance of 
safety by citing examples of the costly (and often dev-
astating) consequences of ignoring best practices or 
OSHA regulations.

Case History 

Requesting an Outage
An electrical contractor requested an outage when asked to install two bolt-in, 240V breakers in panels in a data 
processing room. It was denied due to the 24/7 worldwide information processing hosted by the facility. The 
contractor agreed to proceed only if the client would sign a letter agreeing not to hold them responsible if an 
event occurred that damaged computers or resulted in loss of data. No member of upper management would 
accept liability for this possibility, and the outage was scheduled.

The Bottom Line: If you can communicate the liability associated with an electrical event, you can influence 
management’s decision to work energized.

Going Green
Going Green features present steps being taken within 
the construction industry to protect the environment 
and save energy, emphasizing choices that can be 
made on the job to preserve the health of the planet.
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 Reducing 

Your Carbon 
Footprint

Many companies are taking part in 
the paperless movement. They reduce 

their environmental impact by reducing 
the amount of paper they use. Using email 

helps to reduce the amount of paper used, 
and there are even postscripts on emails that 
asking you to reconsider printing the email 
unless necessary.Think About It

The Think About It features introduce historical tidbits 
or interesting and sometimes surprising facts about 
the trade.

Think About It 

Shape Shifters
Trigonometry is the study of triangles, primarily 
right triangles. How can trigonometry also be ap-
plied to circles?

Step-by-Step Instructions
Step-by-step instructions are used throughout to guide 
you through technical procedures and tasks from start 
to finish. These steps show you not only how to per-
form a task but also how to do it safely and efficiently.

Perform the following steps to erect this system 
area scaffold:

Step 1 Gather and inspect all scaffold equipment 
for the scaffold arrangement.

Step 2 Place appropriate mudsills in their ap-
proximate locations.

Step 3 Attach the screw jacks to the mudsills.

Step 4 Adjust the screw jacks to near their lowest 
position.

Step 5 Determine the location of the highest 
base.

Trade Terms
Each module presents a list of Trade Terms that are 
discussed within the text and defined in the Glossary at 
the end of the module. These terms are denoted in the 
text with bold, blue type upon their first occurrence. 
To make searches for key information easier, a com-
prehensive Glossary of Trade Terms from all modules 
is located at the back of this book.1.1.0  Slings

During a rigging operation, the load being lifted 
or moved must be connected to the apparatus, 
such as a crane, that will provide the power for 
movement. The connector—the link between the 
load and the apparatus—is often a sling made of 
synthetic, chain, or wire rope materials. This sec-
tion focuses on three types of slings:
• Synthetic slings
• Alloy steel chain slings
• Wire rope slingsSection Review

Each section of the module wraps up with a list of 
Additional Resources for further study and Section 
Review questions designed to test your knowledge of 
the Objectives for that section.

Additional Resources 

Materials Handling Handbook, The American Society of Mechanical Engineers (ASME) and The 
International Material Management Society (IMMS), Raymond A. Kulwiec, Editor-in-Chief. 1985. New York, 
NY: Wiley-Interscience.

Manufacturing Facilities Design & Material Handling, Matthew P. Stevens, Fred E. Meyers. 2013. West 
Lafayette, IN: Purdue University Press.

1.0.0 Section Review

1. For material handling tasks, it is just as impor-
tant to be mentally �t as it is to be _____.

a. physically �t
b. physically aggressive
c. closely supervised
d. over 200 pounds

 

2. Which of the following is a type of knot that is 
often used to join the ends of two ropes in non-
critical, low-strain applications?

a. Bowline
b. Clove hitch
c. Half hitch
d. Square knot

Review Questions
The end-of-module Review Questions can be used to 
measure and reinforce your knowledge of the mod-
ule's content.

00106-15  Introduction to Basic Rigging Module Six 31

1. Identification tags for slings must include the 
_____.
a. type of protective pads to use
b. type of damage sustained during use
c. color of the tattle-tail
d. manufacturer’s name or trademark

2. The type of wire rope core that is susceptible 
to heat damage at relatively low tempera-
tures is the _____.
a. fiber core
b. strand core
c. independent wire rope core
d. metallic link supporting core

3. Synthetic slings must be inspected _____.
a. once every month
b. visually at the start of each work week
c. before every use
d. once wear or damage becomes apparent

4. An alloy steel chain sling must be removed 
from service if there is evidence that _____.
a. the sling has been used in different hitch 

configurations
b. replacement links have been used to re-

pair the chain
c. the sling has been used for more than one 

year
d. strands in the supporting core have 

weakened

5. A piece of rigging hardware used to couple 
the end of a wire rope to eye fittings, hooks, 
or other connections is a(n) _____.
a. eyebolt
b. hitch
c. shackle
d. U-bolt

6. A lifting clamp is most likely to be used to 
move loads such as _____.
a. steel plates
b. piping bundles
c. concrete blocks
d. plastic tubing

Review Questions 

7. Chain hoists are able to lift heavy loads by 
utilizing a _____.
a. rope and pulley system
b. rigger’s strength
c. stationary counterweight
d. gear system

8. Before attempting to lift a load with a chain 
hoist, make sure that the _____.
a. hoist is secured to a come-along
b. load is properly balanced
c. tag lines are properly anchored
d. tackle is connected to its power source

9. A hitch configuration that allows slings to be 
connected to the same load without using a 
spreader beam is a _____.
a. double-wrap hitch
b. choker hitch
c. bridle hitch
d. basket hitch

10. To make the emergency stop signal that is 
used by riggers, extend both arms _____.
a. horizontally with palms down and 

quickly move both arms back and forth
b. directly in front and then move both arms 

up and down repeatedly
c. vertically above the head and wave both 

arms back and forth
d. horizontally with clenched fists and move 

both arms up and down
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NCCER Standardized Curricula

NCCER’s training programs comprise 
more than 80 construction, mainte-
nance, pipeline, and utility areas and 
include skills assessments, safety train-
ing, and management education.

Boilermaking
Cabinetmaking
Carpentry
Concrete Finishing
Construction Craft Laborer
Construction Technology
Core Curriculum: Introductory 
Craft Skills

Drywall
Electrical
Electronic Systems Technician
Heating, Ventilating, and  
Air Conditioning

Heavy Equipment Operations
Highway/Heavy Construction
Hydroblasting
Industrial Coating and Lining  
Application Specialist

Industrial Maintenance Electrical 
and Instrumentation Technician

Industrial Maintenance Mechanic
Instrumentation
Insulating
Ironworking
Masonry
Millwright
Mobile Crane Operations
Painting
Painting, Industrial
Pipefitting
Pipelayer
Plumbing
Reinforcing Ironwork
Rigging
Scaffolding
Sheet Metal
Signal Person
Site Layout
Sprinkler Fitting
Tower Crane Operator
Welding

Maritime
Maritime Industry Fundamentals
Maritime Pipefitting
Maritime Structural Fitter

Green/Sustainable 
Construction
Building Auditor
Fundamentals of Weatherization
Introduction to Weatherization
Sustainable Construction  
Supervisor

Weatherization Crew Chief
Weatherization Technician
Your Role in the Green  
Environment

Energy
Alternative Energy
Introduction to the Power Industry
Introduction to Solar Photovoltaics
Introduction to Wind Energy
Power Industry Fundamentals
Power Generation Maintenance 
Electrician

Power Generation Instrument and 
Controls Maintenance Technician

Power Generation Maintenance 
Mechanic

Power Line Worker
Power Line Worker: Distribution
Power Line Worker: Substation
Power Line Worker: Transmission
Solar Photovoltaic Systems Installer
Wind Turbine Maintenance  
Technician

Pipeline
Control Center Operations, Liquid
Corrosion Control
Electrical and Instrumentation
Field Operations, Liquid
Field Operations, Gas
Maintenance
Mechanical

Safety
Field Safety
Safety Orientation
Safety Technology

Supplemental Titles
Applied Construction Math
Tools for Success

Management
Fundamentals of Crew Leadership
Project Management
Project Supervision

Spanish Titles
Acabado de concreto: nivel uno 
(Concrete Finishing Level One)

Aislamiento: nivel uno  
(Insulating Level One)

Albañilería: nivel uno  
(Masonry Level One)

Andamios (Scaffolding)
Carpintería: Formas para 
carpintería, nivel tres (Carpentry: 
Carpentry Forms, Level Three)

Currículo básico: habilidades  
introductorias del oficio (Core  
Curriculum: Introductory Craft Skills)

Electricidad: nivel uno  
(Electrical Level One)

Herrería: nivel uno  
(Ironworking Level One)

Herrería de refuerzo: nivel uno 
(Reinforcing Ironwork Level One)

Instalación de rociadores: nivel uno 
(Sprinkler Fitting Level One)

Instalación de tuberías: nivel uno 
(Pipefitting Level One)

Instrumentación: nivel uno, nivel 
dos, nivel tres, nivel cuatro  
(Instrumentation Levels One through 
Four)

Orientación de seguridad  
(Safety Orientation)

Paneles de yeso: nivel uno  
(Drywall Level One)

Seguridad de campo (Field Safety)
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Construction Education Center, Connecticut
Crosby High School
Frenship I.S.D.

Ohio Department of Education
Santa Cruz Valley Union High School
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Contents

Module One

Introduction to Masonry
Covers basic masonry materials, tools, techniques, 
and safety precautions. Explains how to mix mor-
tar by hand and lay masonry units. Also describes 
the skills, attitudes, and abilities of successful 
masons. (Module ID 28101-13; 12.5 Hours)

Module Two

Masonry Units and 
Installation Techniques
Covers characteristics of block and brick; how to 
set up, lay out, and bond block and brick; how 
to cut block and brick; how to lay and tool block 
and brick; and how to clean block and brick once 
they have been laid. Describes masonry reinforce-
ments and accessories used to lay block and brick 
professionally and safely. (Module ID 28105-13; 60 
Hours)

Module Three

Floor Systems
Covers framing basics and the procedures for 
laying out and constructing a wood floor using 
common lumber as well as engineered building 
materials. (Module ID 27105-13; 27.5 Hours)

Module Four

Ceiling Joist and Roof 
Framing
Describes types of roofs and provides instructions 
for laying out rafters for gable roofs, hip roofs, and 
valley intersections. Covers stick-built and truss-
built roofs. Includes the basics of roof sheathing 
installation. (Module ID 27112-13; 40 Hours)

Module Five

Roofing Applications
Describes how to properly prepare the roof deck 
and install roofing for residential and commercial 
buildings. (Module ID 27202-13; 25 Hours)

Module Six

Wall Systems
Describes procedures for laying out and framing 
walls, including roughing-in door and window 
openings, constructing corners, partition Ts, and 
bracing walls. Includes the procedure to estimate 
the materials required to frame walls. (Module ID 
27111-13; 20 Hours)

Module Seven

Exterior Finishing
Covers the various types of exterior finish mate-
rials and their installation procedures, includ-
ing wood, metal, vinyl, and fiber-cement siding. 
(Module ID 27204-13; 35 Hours)

Module Eight

Basic Stair Layout
Introduces types of stairs and common building 
code requirements related to stairs. Focuses on 
techniques for measuring and calculating rise, 
run, and stairwell openings, laying out stringers, 
and fabricating basic stairways. (Module ID 27110-
13; 12.5 Hours)
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Module Nine

Electrical Safety
Covers safety rules and regulations for electri-
cians, including precautions for electrical hazards 
found on the job. Also covers the OSHA-mandated 
lockout/tagout procedure. (Module ID 26102-14; 10 
Hours)

Module Ten

Residential Electrical 
Services
Covers the electrical devices and wiring tech-
niques common to residential construction and
maintenance. Allows trainees to practice making 
service calculations. Stresses the applicable NEC® 
requirements. (Module ID 26111-14; 15 Hours)

Module Eleven

Introduction to HVAC
Covers the basic principles of heating, ventilat-
ing, and air conditioning, career opportunities 
in HVAC, and how apprenticeship programs are 
constructed. Basic safety principles, as well as 
trade licensure and EPA guidelines, are also intro-
duced. (Module ID 03101-13; 7.5 Hours)

Module Twelve

Introduction to Drain, 
Waste, and Vent (DWV) 
Systems
Explains how DWV systems remove waste safely 
and effectively. Discusses how system compo-
nents, such as pipe, drains, traps, and vents work. 
Reviews drain and vent sizing, grade, and waste 
treatment. Discusses how building sewers and 
sewer drains connect the DWV system to the pub-
lic sewer system. (Module ID 02111-12; 10 Hours)

(continued)

This course map shows all of the modules in 
Construction Technology. The suggested training 
order begins at the bottom and proceeds up. Skill 
levels increase as you advance on the course 
map. The local Training Program Sponsor may 
adjust the training order. 
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Module Twelve
Introduction to Drain, Waste, 

and Vent (DWV) Systems (02111-12)

Module Seventeen
Introduction to Construction

Equipment (27406-14)

Module Thirteen
Plastic Pipe and Fittings (02106-12)

Module Fourteen
Copper Tube and Fittings (02107-12)

Module Fifteen
Cabinetmaking (27501-15)

Core Curriculum: Introductory Craft Skills

Module One
Introduction to Masonry (28101-13)

Module Six
Wall Systems (27111-13)

Module Seven
Exterior Finishing (27204-13)

Module Eight
Basic Stair Layout (27110-13)

Module Nine
Electrical Safety (26102-14)

Module Ten
Residential Electrical Services (26111-14)

Module Five
Roofing Applications (27202-13)

Module Three
Floor Systems (27105-13)

Module Four
Ceiling Joist and Roof 

Framing (27112-13)

Module Two
Masonry Units and Installation 

Techniques (28105-13)

Module Eleven
Introduction to HVAC (03101-13)

Module Sixteen
Cabinet Installation (27211-13)
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Module Thirteen

Plastic Pipe and Fittings
Introduces different types of plastic pipe and fit-
tings used in plumbing applications, including 
ABS, PVC, CPVC, PE, PEX, and PB. Describes how 
to measure, cut, join, and support plastic pipe 
according to the manufacturer’s instructions and 
applicable codes. Discusses pressure testing of 
plastic pipe once installed. (Module ID 02106-12; 
12.5 Hours)

Module Fourteen

Copper Tube and Fittings
Discusses sizing, labeling, and applications of 
copper pipe and fittings, and reviews the types of 
valves that can be used on copper pipe systems. 
Explains proper methods for cutting, joining, 
and installing copper pipe. Addresses insulation, 
pressure testing, seismic codes, and handling and 
storage requirements. (Module ID 02107-12; 12.5 
Hours)

Module Fifteen

Cabinetmaking
This module provides the basic information 
needed to construct and apply finishes to cus-
tom cabinetry. It identifies and discusses various 
types of wood products, wood-joining techniques, 
power tools, cabinet doors, shelves, and hardware. 
Specific guidance is also provided for the installa-
tion of laminated countertops. (Module ID 27501-
15; 35 Hours)

Module Sixteen

Cabinet Installation
Provides detailed instructions for the selection 
and installation of base and wall cabinets and 
countertops. (Module ID 27211-13; 10 Hours)

Module Seventeen

Introduction to 
Construction Equipment
Introduces construction equipment, including the 
aerial lift, skid steer loader, electric power gen-
erator, compressor, compactor, and forklift. An 
overview of general safety, operation, and mainte-
nance procedures is provided. (Module ID 27406-
14; 7.5 Hours)

Glossary

Index
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