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Recommended Teaching Time: 12.5 hours
This Lesson Plan (LP) is divided into sections that correspond to the sections in the Trainee Guide module. As you 
plan your class times, review the objectives, content, and lesson plan outline for the section you plan to teach. 
Allow sufficient class time for demonstrations, laboratories, field trips, and testing. Each class period should also 
include time for administrative tasks and periodic breaks.

Be sure to gather the required equipment, materials, visual aids, and answer keys. Using your access code, 
download the PowerPoint® presentations and Performance Sheets for this module from NCCER’s Instructor Re-
source Center at www.nccerirc.com. 

It is advisable to assign the reading of a module section prior to the classroom instruction. The Section Review 
and Module Review questions may be assigned as homework. At their discretion, instructors may assign addi-
tional homework to meet the teaching objectives.

Performance Testing may be administered at any suitable time in the course of the module training. Tasks are 
graded pass/fail. Trainee performance and proficiency during practice sessions that meets or exceeds the stan-
dards for a task can be accepted as Performance Task completion. Complete the Performance Profile Sheet for 
each trainee.

The final class is generally reserved for a brief review and the Module Examination. For information and updates 
about accessing the Module Examinations, visit www.nccer.org/testing. The passing score for submission into 
NCCER’s Registry is 70% or above for the Module Exam. Record the testing results for each trainee on the Regis-
tration of Training Modules form and submit the form to the Training Program Sponsor.

Performance Tasks

Performance Task 1 (Learning Objective 1)
• Using a sample set of drawings provided by the 

instructor, identify the:
 – Plan view
 – Elevation view
 – Isometric view
 – Flow diagram

Performance Task 2 (Learning Objective 1)
• Using a sample specification provided by the 

instructor, identify:
 –  The type of base, securement, and finish 

materials required for the job.
 –  The method of application for these materi-

als.
 –  The use of any approved alternate proce-

dures or materials.

Objectives

Learning Objective 1
• Describe how construction drawings are used.

 a.  Identify and describe the types of drawings 
that make up a set of construction drawings.

 b.  Describe the purpose of plan views, 
elevations, details, and section drawings.

 c.  Describe the purpose and components of 
construction specifications.

 d.  Describe the material takeoff process.

Module 19309 introduces the skills and practices required to correctly read interpret construction drawings and 
specifications in order to understand the facility designer’s expectations regarding the insulation of the mechani-
cal systems. This module emphasizes specific requirements for mechanical system insulation.
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Equipment and Materials for Laboratories and 
Performance Testing

Appropriate PPE, when required, 
to include the following:

 Safety glasses with side shields
Work gloves
 Long-sleeved shirt of heavy 
material
 Proper footwear as designated 
by the instructor or training 
facility provider
 Hearing protection as 
designated by the instructor or 
training facility provider
 Hard hat as designated by the 
instructor or training facility 
provider
 Face shield as designated by 
the instructor or training facility 
provider

Complete sets of facility 
construction drawings, 
including plans, schedules, and 
specifications

Drafting scales

Plan measurer, mechanical or 
digital

Takeoff counters

Takeoff sheets, blank
Performance Profile Sheets

Classroom Equipment and 
Materials

Whiteboard
Markers
Pencils and paper
PowerPoint® Presentations for Module 
19309
DVD player or a computer with a DVD 
drive
LCD projector and screen
Computer with Internet access
Module Review answer key
Module Examinations

Additional Resources
This module presents thorough resources for task training. The following reference material is recommended 
for further study.

Blueprint Reading for Construction, James A. S. Fatzinger. Second Edition. 2003. New York, NY: Pearson Edu-
cation, Inc.

Mechanical Insulation Design Guide, National Institute of Building Sciences. Available at
www.wbdg.org/guides-specifications/mechanical-insulation-design-guide 

MasterFormat®, Construction Specifications Institute (CSI) and Construction Specifications Canada (CSC). 
2016.

National Industrial and Commercial Insulation Standards Manual, Midwest Insulation Contractors Associa-
tion (MICA).

Reading Architectural Working Drawings, Edward J. Muller and Phillip A. Grau III. Sixth Edition. 2003. New 
York, NY: Pearson Education, Inc.

National Insulation Association (NIA) website offers resources for products and training.
www.insulation.org.

There are a number of online resources available for trainees who would like more information on mechanical 
insulation. A search for additional information may be assigned as homework to interested trainees.

Instructors should view any videos that may be identified in the lesson plan before using them to ensure their 
suitability. The videos can provide examples of both proper and improper work processes and behaviors. Be 
prepared to stop the videos at appropriate times to point out and discuss both proper and improper conduct and 
techniques.

Instructors are also encouraged to locate additional audiovisual aids available on the Internet, make personal vid-
eos, and take still pictures related to the subject matter and add them to the PowerPoint® presentations through-
out the program.
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Safety Considerations
The following safety considerations should be emphasized:

• Remind trainees that they must have the required PPE any time they are in the shop or job site 
environment.

Objective
When trainees have completed this section, they should be able to do the following:

 1. Describe how construction drawings are used.

  a. Identify and describe the types of drawings that make up a set of construction drawings.
   b. Describe the purpose of plan views, elevations, details, and section drawings.
   c. Describe the purpose and components of construction specifications.
   d. Describe the material takeoff process.

Kickoff Activities

1. Access the YouTube video “Introduction to Print Reading - Drawing Organization - Lines & Symbols” 
uploaded to by Dan Dorfmueller on 5 August, 2013 (10.4 min), www.youtube.com. This video 
provides an excellent introduction to construction print reading, emphasizing symbols, organization, 
and handling of the drawing package.

2. Access the YouTube video “How to identify plans, elevations & sections” uploaded to the National 
Design Academy YouTube channel on 26 March, 2014 (1.8 min), www.youtube.com. A concise but 
clear introduction to the viewpoints of the four principal views used in construction drawings.

3. Ask trainees what kinds of things they would like or need to know before they begin a job or even 
before they submit a bid for a job. Have them think about information not found in the construction 
drawings themselves.

This exercise could reveal some interesting things about how thoroughly they have thought about their 
profession. Following is a list of such items that are addressed by drawing specifications:

• Work standards to be followed
• Standards materials used must conform to
• Details of construction not shown on plans
• Building code compliance
• Settlement of disputes among contractors, owners, and architects

4. Access the YouTube video “QuickMeasure OnScreen: PDF Takeoff from Tally Systems” uploaded to 
the tallysystems YouTube channel on 26 May, 2016 (1.3 min), www.youtube.com. This brief video 
introduces one of many digital takeoff products available to contractor estimators. While this session 
will explain how to manually perform takeoffs, digital methods are proven to be easier and more 
efficient, especially for big jobs.

Be sure to prescreen these and other videos to verify that they follow accepted safety practices and 
follow methods accepted in the industry. At the conclusion of each video program, ask the trainees if 
they have any questions regarding safety practices or methods, if applicable.

Section One

the faCility Drawing paCkage
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Section One

the faCility Drawing paCkage

Instructional Methods
Research has shown that varying instructional methods periodically throughout class sessions helps to 
engage and hold trainees’ attention. The PowerPoint® presentation that you received with this lesson 
plan is keyed to the sections of the Trainee Guide indicated below and has been designed for use with 
this Lesson Plan.

Sections 1.0.0–1.1.0
Introduce the importance of being able to correctly use construction drawings to the professional 
mechanical insulator.

List the types of drawings common to a construction drawing package and identify their letter codes.
Note the types of drawings that would be of particular interest to the mechanical insulation trade.

Sections 1.1.1–1.1.2
Identify the page numbering schemes and describe the content of the architectural and structural 
drawings.

Discuss why certain information is included and omitted from these drawings.

Sections 1.1.3–1.1.6
Describe the content of the mechanical drawings. Distinguish between strictly plumbing drawings and 
those showing other kinds of mechanical systems.

Explain the line list found on mechanical drawings.

Describe the mechanical drawing equipment list.

Discuss how a flow diagram differs from typical mechanical plans.

Describe the mechanical detail insets often found on mechanical plans.

Briefly discuss the differences between fire protection plans and other mechanical drawings.

Section 1.1.7
Describe the identification of electrical drawings and what they show.

Section 1.1.8
Describe the three types of shop drawings (detail, special items, and sheet metal fabrication) and how 
they are used.

Explain how the shop drawings are developed and the importance of coordination among contractors 
during their development.

Section 1.2.0
Introduce the different kinds of drawings that are constructed from different viewpoints and 
perspectives to reveal details about the facility.
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the faCility Drawing paCkage

Section One

Section 1.2.1
Describe the principal drawing plan views.

Explain how the location of the cutting plane determines the kinds of information visible in a given 
plan view.

Section 1.2.2
Describe the orientation of drawing elevation views.

Discuss the kinds of information displayed in elevation views and how the direction of the viewpoint 
determines what is visible.

Sections 1.2.3–1.2.4
Describe detail drawings and where they may be located in the drawing package.

Explain that detail drawings typically are rendered at larger scales than the base drawings in order to 
clearly show construction details.

Describe section views and explain their purposes.

Explain how the location and orientation of section views are indicated on the main drawings.

Distinguish between longitudinal, transverse, and other kinds of sectional views.

Note that sectional views are another type of detail drawing that may be found on the main drawing or 
on a separate page.

Section 1.3.0
Provide a general overview of what construction specifications are, how they are formatted, who 
supplies them, and how they are included in the construction drawings package.

Section 1.3.1
List the purposes of construction specifications and spend some time explaining each.

Note that there are two kinds of information contained in specifications: nontechnical and technical.

Section 1.3.2
Describe the special and general conditions covered by the nontechnical construction specifications.

Give examples of each from your personal experience and anecdotes of what can happen if these 
specifications aren’t followed at a construction site.

Section 1.3.3
Describe the purposes of the technical aspects specifications and the order in which they are usually 
listed in the specifications section.

Explain that details about the types of materials authorized for the project and the standards with 
which they must comply are supplied in this section.
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Section One

Section 1.3.4
Explain that standardization of the formatting and order in which construction information is 
presented in a construction package helps the ease of use of this information.

Briefly describe the evolution of the specification writing format, resulting in the current version of the 
MasterFormat® construction specifications standard.

Describe the MasterFormat® structure, its specification divisions, and the arrangement of the divisions.
Explain how each division’s specifications are subdivided into parts and the information found in each 
part.

Sections 1.4.0–1.4.1
Introduce the takeoff procedure and the necessity to master it by professionals working in the 
construction trades.

Describe the tools and materials for automated and manual takeoff methods.

Go over the kinds of information typically found in mechanical takeoff sheets.

Describe the resources and preparations required to perform a takeoff.

Discuss the sources and types of information needed for making a materials estimate.

Section 1.4.2
Proceed step-wise through process of conducting takeoffs for several types of mechanical systems.

Explain the practical aspects of conducting a takeoff, how to keep track of what has been tabulated, and 
where to tabulate the information.

Wrap Up Activities
Ask trainees if they have any questions about the material covered.
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Safety Considerations
The following safety considerations should be emphasized:

• Remind trainees that they must have the required PPE any time they are in the shop or job site 
environment.

• Consistently remind trainees of the hazards associated with using tools and equipment while 
performing work with electrical equipment and edge tools. Emphasize the safe operation of tools, 
equipment, and the need to maintain an awareness of electrically energized equipment.

Safety Equipment

Appropriate PPE, when required, to include the following:
 Safety glasses with side shields
 Work gloves
 Long-sleeved shirt of heavy material
 Proper footwear as designated by the instructor or training facility provider
 Hearing protection as designated by the instructor or training facility provider
 Hard hat as designated by the instructor or training facility provider
 Face shield as designated by the instructor or training facility provider

Classroom and/or Lab Equipment

Complete sets of facility construction drawings, including plans, schedules, and specifications
Drafting scales
Plan measurer, mechanical or digital
Takeoff counters
Takeoff sheets, blank
Performance Profile Sheets

Objectives
This laboratory session is intended to support Learning Objective 1.

laboratories anD performanCe testing
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Performance Requirements
By the end of these sessions, trainees should have completed, or are able to complete, the following 
Performance Tasks under the supervision of the instructor:

 1. Using a sample set of drawings provided by the instructor, identify the:
• Plan view
• Elevation view
• Isometric view
• Flow diagram

 2. Using a sample specification provided by the instructor, identify:
• The type of base, securement, and finish materials required for the job.
• The method of application for these materials.
• The use of any approved alternate procedures or materials.

Instructors are reminded that trainee performance during practice and laboratory sessions can be used 
for verification of Performance Task completion.

Instructional Methods
These sessions are devoted to practice, laboratories, and/or the Performance Tasks required for this 
module. As a result, no PowerPoint® slides have been developed for these sessions. Throughout these 
activities, ensure that trainees wear the proper PPE, if required.

Demonstration
Ensure that all trainees are wearing the appropriate PPE, if required.

Demonstrate the organization of a sample or actual set of construction drawings. Show how to identify 
elevation, plan, and isometric drawings. Explain how to read a mechanical system flow diagram.

Laboratory/Performance Tasks
Under your direct supervision, using a construction drawing package you have provided, have 
the trainees identify the plan views, elevation views, isometric views, and flow diagrams. Observe 
trainees to make sure that they are working correctly. Check their work for accuracy. This laboratory 
corresponds to Performance Task 1.

Demonstration
Ensure that all trainees are wearing the appropriate PPE.

Demonstrate how to read the specifications section of a sample or actual set of construction drawings. 
Show how to locate the applicable divisions of the specifications, identify the types of insulation 
required, their securements, and finish or jacketing specified. Demonstrate how to identify the methods 
and materials required for insulation application and the applicable standards to adhere to. Show 
where trainees must go to identify any alternate methods or substitution materials that are authorized, 
if applicable.

laboratories anD performanCe testing
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laboratories anD peformanCe testing

Laboratory/Performance Tasks
Under your direct supervision, using a construction drawing package you have provided, have the 
trainees identify the type of base, securement, and finish materials required for the job, the method of 
application for these materials, and the use of any approved alternate procedures or materials. Observe 
trainees to make sure that they are working correctly. When they have completed the task, check their 
work for accuracy and quality. This laboratory corresponds to Performance Task 2.

Wrap Up
Ensure that all materials are returned to their proper storage locations.

Gather the trainees together. Ask them if they discovered anything during the lab sessions that was 
new or different from what they have learned previously. Ask them if they now feel confident in using 
the materials covered in this session.
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Module Review
Ask the trainees if they wish to review any particular information from the module. Have the trainees 
complete the Module Review at the end of the module. Alternatively, if the Module Review was 
assigned as homework, have them retrieve their answers.

Review the answers to the Module Review prior to administering the module exam. Ask again if the 
trainees need clarification on any particular knowledge areas.

Examination 
Administer the module exam. As they begin, remind trainees that they must answer at least 70 percent 
of the questions correctly to pass the module exam.

Wrap Up Activities
Ask the trainees if there were any problem areas on the exam that they wish to discuss, and ask them 
to identify a favorite and least favorite part of this module. As an alternate or if time allows, briefly 
introduce the next topic in your planned teaching sequence.

Instructor
Record the testing results as required. The results for exams administered through online testing 
systems are recorded automatically in the Registry System.

moDule review anD examination
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Module 19309

Answer Keys

1.0.0 SECTION REVIEW

 Answer Section Reference Objective
 1. a  1.1.1 1a
 2. c  1.2.1 1b
 3. d  1.3.2 1c
 4. c  1.4.2 1d



Module 19309 Construction Drawings and Specifications 11

Module 19309

Answer Keys

REVIEW QUESTIONS

 Answer Section Reference
 1. b  1.1.0
 2. c  1.1.1
 3. c  1.1.5
 4. b  1.1.8
 5. a  1.1.8
 6. a  1.2.0
 7. b  1.2.2
 8. b  1.3.3
 9. d  1.3.4
 10. d  1.4.1





NCCER makes every effort to keep its textbooks up-to-date and free of technical errors. We 
ap pre ci ate your help in this process. If you find an error, a typographical mistake, or an in-
ac cu racy in NCCER’s curricula, please fill out this form (or a photocopy), or complete the on-
line form at www.nccer.org/olf. Be sure to include the exact module ID number, page num-
ber, a detailed description, and your recommended cor rec tion. Your input will be brought 
to the attention of the Authoring Team. Thank you for your assistance.

Instructors – If you have an idea for improving this textbook, or have found that additional 
materials were necessary to teach this module effectively, please let us know so that we may 
present your suggestions to the Authoring Team.
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