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 Enter your state and user type.
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CHAPTER

Drafting Careers

Design and Sketching

Drafting Equipment

Basic Drafting 

Techniques

Geometry for 

Drafting

UNIT 1

Discovering 
Drafting 
Fundamentals

Drive to Succeed Consider 
times in your life when you tackled 
a challenging project or learned 
a new skill. What attitudes, 
approaches, or habits helped you 
accomplish your goal? 
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Create a Logo
When you have completed reading this 
unit, you will create a set of technical 
drawings for a logo for your own business.  

Project Checklist 
As you read this unit, use this checklist 
to prepare for your unit project:  

Begin to think about your career 
goals and how you can organize your 
education and work experience onto 
a résumé.
Keep notes on industries of inter-
est to you that employ drafters and 
designers.
Jot down ideas for technical drawings 
you would like to produce.
Practice your board and CAD draw-
ing skills. 
Use geometry to construct drawings 
and solve technical problems.  

 

Go to glencoe.com for this book’s 
Online Learning Center (OLC). Find the 
WebQuest Internet Project for Unit 1 
called Becoming a Certifi ed Drafter. 

✓

✓

✓

✓

✓

Go to glencoe.com for this book’s OLC 
for Unit 1 Practice Tests, Skills Reviews, 
and Study Guides.

Internet Project

Hands-On Math Project
UNIT

Preview
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1 Drafting Careers

Section 1.1 
Identifying Drafting 
Careers

Section 1.2  
Preparing for a Career 
in Drafting

Chapter Objectives
Identify drafting-
related careers.
Describe the advan-
tages and disadvan-
tages of being an 
entrepreneur.
Explain purposes 
of board drafting 
and computer-aided 
drafting.
Develop an individ-
ual career plan.
Explain how to 
prepare for a drafting 
career.
Demonstrate skills 
and techniques for 
fi nding and adapting 
to a new job.
Identify work-
place rights and 
responsibilities.

•

•

•

•

•

•

•

Screams and Thrills, but 
Safety First Stengel designs 
rides that he says “will keep going 
higher and faster.” What safety 
issues do you think he considers?
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Drafting Career
Werner Stengel, Designer and Engineer

A great roller coaster ride is both exhilarating and 
terrifying—and Werner Stengel, designer and engi-
neer, has created some of the best. His Millennium 
Force at Cedar Point in Ohio took second place for 
‶Best Steel Roller Coaster in the World.″ It reaches an 
incredible 310 feet above the ground and a top speed 
of 93 mph.

 
Stengel says the most important factor in coaster 

design is ‶to keep the element of surprise.″ While the 
ride is designed to be ‶thrilling,″ hard numbers and 
applications of the laws of physics must be applied 
to create a safe foundation for this kind of rush.

Academic Skills and Abilities
Math
Physics
Creativity and intellectual curiosity
Computer science
Creative thinking
Problem solving
Maintaining and troubleshooting 
technology

Career Pathways
Employers like to hire people who have training 

in drafting after high school. Trade schools, com-
munity colleges, and some four-year colleges offer 
such training.

•
•
•
•
•
•
•

Go to glencoe.com for this book’s OLC to learn more 
about Werner Stengel.
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Preview  The fi eld of drafting off ers a wide range of challenging and fulfi lling careers. What 
education and training do you think you would need to get an entry-level drafting job? 

Content Vocabulary

• career
• engineering
• entrepreneur 

• board drafting
• computer-aided 

drafting (CAD)

Academic Vocabulary
Learning these words while you read this section will also help you in your other subjects and 
tests. 
• license • technique

Graphic Organizer
On a table like the one below, list the advantages and disadvantages of computer-aided drafting

Advantages of CAD Disadvantages of CAD

1.1 Identifying Drafting Careers

Go to glencoe.com for this 
book’s OLC for a downloadable 
version of this graphic organizer

  
English Language Arts

Apply a wide range of strategies to comprehend, interpret, evaluate, and appreciate texts (NCTE)

  
Mathematics

Geometry Use visualization, spatial reasoning, and geometric modeling to solve problems (NCTM)

NCTE National Council of 
Teachers of English

NCTM National Council 
of Teachers of 
Mathematics

Academic Standards
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Career Opportunities
What should you consider when choosing 
and planning a career? 

Before computers, craftspeople sketched 
drawings of items they wanted to make. As 
technology grew, so did the need to turn these 
design sketches into drawings that someone 
else could use to make the product. The draft-
ing profession was born. 

The introduction of computers has radically 
changed the drafting profession. However, 
the ties between drafting and other careers 
such as mechanical design, engineering, and 
architecture are stronger than ever. New tech-
nologies have expanded the role of drafting in 
today’s workforce such that new drafting and 
drafting-related careers have developed. 

Specialized Career Paths
A career is a series of related jobs built on 

a foundation of interest, knowledge, training, 

and experience. During your career, you will 
probably work at many jobs. A career in draft-
ing may progress from the position of junior 
drafter to drafting technician to a specialty 
such as mechanical designer. Drafters pro-
vide support for engineers, architects, and 
designers. This is the traditional mainstay 
of drafting. Both large and small companies 
maintain drafting departments of varying 
sizes. This section discusses some specialized 
drafting careers. 

Engineering
Because of its need for detailed, accurate 

drawings, engineering is a logical specializa-
tion for a drafter. Engineering is the design 
and manufacture of complex products. An 
engineer is a person who has at least a four-
year degree in an engineering specialty. Engi-
neers must be granted a license by the states 
in which they operate. 

Engineering has evolved into many spe-
cialized branches. These include aerospace, 
agriculture, architecture, chemical, civil, elec-
trical, industrial, mechanical, mining and 
metallurgy, nuclear, petroleum, plastics, and 
safety. See Figure 1-2. Each type of engineer-
ing uses technical drawings to communicate 
ideas and products for manufacturing or 
construction. 

To help prepare for engineering studies, stu-
dents should take math courses such as alge-
bra, trigonometry, and calculus. Science and 
technology courses are also helpful.

 
Figure 1-1

A drawing created by Leonardo da Vinci to record 
an idea for a movable derrick

 
Figure 1-2

Aeronautical engineering is one of many logical 
extensions of the drafting fi eld.

Section 1.1  Identifying Drafting Careers    7
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Most major corporations employ a com-
plete engineering design team. Large offi ces 
may assign more than 100 people to a team, 
while teams in small offi ces may have fi ve to 
ten members. A typical engineering design 
team may include:

Research and development personnel People 
who propose concepts for the applica-
tion of new technologies through cre-
ative sketches and the use of science and 
mathematics.
Development engineer An engineer who 
designs research projects and collects data 
that can be applied to the development of 
new products.

•

•

Project engineer A person who coordinates 
all of the specialized areas of engineering 
and design for production or construction 
projects.
Design engineer An engineer who applies 
mathematical, scientifi c, and technological 
principles to solve problems for production 
and construction processes.
Technical illustrator A specialized drafter who 
can create a picturelike, or pictorial, drawing, 
or a 3D computer-generated model from the 
details of an engineering drawing.
In addition, the design team includes draft-

ers, designers, design drafting technicians, 
and senior detailers. See Table 1-1 for a 
description of these positions. 

•

•

•

Basic Drafting Jobs

Job Description Qualifi cations

Drafter Trainee Assists with drawing preparation 
and performs support tasks such as 
drawing storage and retrieval.

Some companies require high school 
graduates who have taken drafting courses. 
Others allow trainees to learn in apprentice-
ship settings while they are still enrolled in high 
school. 

Junior Drafter Prepares drawings under the direc-
tion of a drafting technician or 
senior detailer.

Requires at least one year of high school draft-
ing and an associate degree in drafting from a 
technical or community college. 

Drafting Technician 
(Drafter)

Prepares drawings under the 
direction of a drafting technician 
or senior detailer, but requires less 
supervision than a junior drafter.

Requires an associate degree in drafting tech-
nology from a technical or community college 
and at least one year of drafting experience. 

Design Drafting 
Technician

Capable of combining design skills 
with drafting skills. This requires 
the interpretation of the designer's 
sketches and the engineer's details 
so that the design drawings can be 
prepared accurately for the senior 
detailer. 

Requires an associate degree in drafting tech-
nology from a technical or community college 
and at least one year of drafting experience. 

Designer Works with the engineers and draft-
ers to turn a concept design into 
usable production drawings and 
specifi cations. 

Requires an associate degree and at least fi ve 
years industrial experience. Knowledge of the 
design process and drawing requirements is 
essential. 

Checker An experienced drafter who checks 
the drawings created by draft-
ing technicians for accuracy and 
completeness.

Requires an associate degree and at least fi ve 
years industrial experience. Detailed knowledge 
of the design process and drawing require-
ments is essential. 

Senior Detailer A person who is especially skilled in 
understanding the details of how 
things work and go together. Senior 
detailers are capable of making 
detailed drawings of complex parts.

Requires an associate degree and at least fi ve 
years industrial experience. Knowledge of draw-
ing requirements is essential.
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Architecture
If your interests lie more in building and 

construction, you might consider a career as 
an architect or architectural designer. The 
architect’s job is critical in the design and 
construction of new residential and commer-
cial buildings. Architects and their employees 
create original designs that are pleasing to the 
eye. However, the buildings they design must 
also be functional and meet their clients’ needs.

Architectural drawings include fl oor plans, 
foundation plans, site plans, elevations, and 
many specialty plans for different kinds of 
building contractors. If these plans are not 
accurate, the building cannot be constructed. 
Therefore, architects must have at least some 
education and experience in drafting.

In addition to a four-year degree, archi-
tects must be licensed by the states in which 
they operate. Many architects take additional 
courses of study to specialize in various fi elds. 
Examples of architecture specialties include 
landscape architects, city planners, and 
interior designers. Students who are interested 
in becoming architects can prepare them-
selves by taking geometry and other math 
courses as well as business courses.

Mechanical Design
The fi eld of mechanical design is similar 

to engineering, but it places more emphasis 
on the drafter’s creative abilities. Mechanical 
designers work from sketches or sometimes 
even just a company memo describing a new 
product idea. Some of these ideas may turn out 
to be much more practical than others. Part of 
the mechanical designer’s job is to determine 
whether an idea will work, and if so, how. The 
designer then provides accurate drawings and 
specifi cations to describe the proposed product.

Providing drawings and specifi cations of a 
new product requires a great deal of creativity, 
ingenuity, and technical knowledge. He or she 
must have the imagination to develop details 
from a rough idea and have a solid grasp of 
manufacturing materials.

Technical Illustration
Companies often rely on technical illustra-

tors to provide pictorial drawings of proposed 
products or constructions. These illustrations 

show how the product will look and function,
so that the client can understand easily. 

To provide an accurate picture of the prod-
uct, pictorial drawings must be true to the 
designer’s or engineer’s specifi cations. There-
fore, the illustrator must understand draft-
ing principles and how to interpret technical 
drawings. Illustrators must also have a good 
imagination, because the products they are 
drawing usually have not yet been created. 
For example, if a metal has been proposed, 
the illustrator must be able to make the object 
in the drawing look metallic.

Classes in illustration and graphic arts will 
help prepare you for a career as a technical 
illustrator. You may also want to take math, 
science, and other courses, depending on your 
area of interest.

List Name the diff erent types of people that 
make up an engineering design team.

Entrepreneurship
An entrepreneur is someone who orga-

nizes and then runs a business. An entrepre-
neur is self-employed and accepts individual 
projects that fi t his or her skills and interests. 
Important entreneurial skills include self-moti-
vation, insight, and the ability to make good 
business decisions. Entrepreneurs also require 
a basic understanding of profi t and loss as it 
applies to their business.

Entrepreneurs play an important role in 
the U.S. economy. As the nation has matured, 
entrepreneurs have discovered many new ave-
nues for success, though they still face risks.

Opportunities for the drafting entrepreneur 
can come from large companies that have 
their own drafting departments but some-
times subcontract specialized jobs. Likewise, 
small companies may not have a full-time 
drafting department or employees with the 
skills to perform certain jobs. These compa-
nies look for outside people to fi ll these needs. 

Many new businesses have been developed 
with an idea and a computer. The personal 
computer has helped to open up  opportunities 

Section 1.1  Identifying Drafting Careers    9



for many who prefer self-employment. It 
allows them the fl exibility to work at home, 
set their own hours, and work around their 
desired schedule and lifestyle.

Being self-employed has both positive and 
negative aspects. On the positive side, it allows 
greater control and job satisfaction. It can also 
lead to a good income. On the negative side, 
there is a fi nancial risk and long hours are 
often required. Also, there is no guarantee of 
success. Fluctuations in demand for drafters 
in your area may result in periods of frantic 
activity followed by almost no activity at all.

Entrepreneurs must have characteristics 
that enable them to handle a variety of situa-
tions including:

self-reliance
enthusiasm
the ability to think calmly and clearly 
under stressful circumstances
the ability to perform many tasks essential 
to the operation of a business
the ability to get along with clients 
personnel management skills

Staying current in the fi eld is a must for any 
entrepreneur. Doing business in accordance 
with established guidelines,  specifi cations, or 
legislation, known as compliance, can be com-
plicated. Laws and business practices change 
continuously. An entrepreneur has a responsi-
bility to know all new codes, regulations, and 
laws that apply to the business.  

List What benefi ts does entrepreneurship 
off er? 

Board and Computer-
Aided Drafting
How has technology impacted the drafting 
industry? 

Traditional drafting involves drawing 
by hand using a drawing board and preci-
sion instruments. This is known as board 
drafting. See Figure 1-3. Computer-aided 
drafting (CAD) is a system of drafting in 

•
•
•

•

•
•

which a computer and specialized software 
replace the board-drafting instruments. Com-
puter-aided drafting has taken over almost 
exclusively in industry. This is because it 
allows drafters to work more quickly and 
accurately by eliminating time-consuming 
and repetitive tasks. 

Computer-Aided Drafting
Though CAD has greatly streamlined the 

drafter’s work, it relies on the user’s knowl-
edge of basic drafting principles. Drafting soft-
ware is not able to make drafting decisions, 
and it cannot teach basic drafting skills. That 
is why it is essential for a good drafter to learn 
drafting principles through traditional board 
technique.

Advantages of CAD Use
Because of its electronic nature, CAD can 

do much more than board drafting. It is fl ex-
ible enough to assist all phases of the design 
process. It can drive the manufacturing stage 
as well. Many companies use the acronym 
CADD (computer-aided design and drafting) to 
describe this software because it helps them 
in both the drafting and design phases of 
development.

 
Figure 1-3 

Board drafting involves drawing by hand, using 
precision instruments.

10    Chapter 1  Drafting Careers
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Drafting software can create two-dimensional
drawings as well as three-dimensional (3D) 
models. Models are made as virtual 3D solids 
that can be assigned material properties. If 
such a model is created with extreme care and 
precision, it can be used to:

provide the input necessary to drive pro-
duction machines
show clients a realistic example of how a 
fi nished product will look
perform various structural and engineering 
tests
extract two-dimensional drawings for 
manufacturing or construction purposes

Production Input
With the help of CAD, computers now con-

trol many production processes. Computer-
aided drafting/computer-aided manufacturing 
(CAD/CAM) and Computer-integrated manu-
facturing (CIM) systems interface a computer 
with the production machinery that makes 
the product. The machine produces a fi nished 
product according to the specifi cations in the 
CAD fi le. Computer numerical control (CNC) is 
a computerized version of the old numerical 
control (NC) system used in manufacturing. 
All these systems use CAD fi les directly on the 
production fl oor. 

Plan Extraction
A virtual solid model does not do some 

things well. For example, it cannot tell a 
quality control inspector at a glance what 

•

•

•

•

the diameter of a specifi c hole should be. 
The two-dimensional drawings must be 
consulted for such purposes. Most CAD pro-
grams have the ability to extract two-dimen-
sional drawings from a 3D model when 
needed.

When using 3D CAD modeler programs 
such as SolidWorks® and Autodesk® Inven-
tor™, the 2D drawings created from a 3D 
model remain electronically linked to the 
model. So if a change is made to the model, 
it is refl ected automatically in the drawings. 
Likewise, a change made to the drawings also 
appears on the model. The change need only 
be made once. 

Disadvantages of CAD Use
Using CAD does have a few disadvantages. 

One of the most common problems has 
nothing to do with the software. Instead, it 
concerns how people perceive the CAD sys-
tem. People who are new to CAD often rely 
on the software to make drafting decisions 
that only a drafter can make. However, the 
software can only do what the drafter tells 
it to do. Therefore, drafting software is not a 
substitute for basic drafting knowledge and 
skill. 

Another disadvantage of using a CAD sys-
tem is the initial, or startup, cost. The equip-
ment and software needed for a functional 
CAD system can run into thousands of 
dollars.

Section 1.1 Assessment
After You Read

 Self-Check
 1. List and describe four drafting careers. 
 2. Describe the advantages and disadvan-

tages of entrepreneurship. 
 3. Defi ne board drafting and computer-

aided drafting.

  Academic Integration
English Language Arts

 4. Write a one-page paper comparing and 
contrasting board-based drafting with 
computer-aided drafting. Detail at least 
three similarities and differences between 
the two. 

Section 1.1  Identifying Drafting Careers    11



1.2 Preparing for a Career in 
Drafting

Academic Standards

  
English Language Arts

Students use spoken, written, and visual language to accomplish their own purposes (e.g., for 

learning, enjoyment, persuasion, and the exchange of information) (NCTE)

  
Mathematics

Numbers and Operations Compute fl uently and make reasonable estimates (NCTM)

Problem Solving Build new mathematical knowledge through problem solving (NCTM)

NCTE National Council of 
Teachers of English

NCTM National Council 
of Teachers of 
Mathematics

Connect What should you know about yourself before making a career choice? 

Content Vocabulary
• career plan 
• résumé

• short-term 
goals

• long-term 
goals

• lifelong 
learning

• portfolio 
• employability 

skills

Academic Vocabulary
Learning these words while you read this section will also help you in your other subjects and 
tests 
• implement • team

Graphic Organizer
On a chart like the one below, list your short-term and long-term career goals.

Short-Term Goals Long-Term Goals Go to glencoe.com for this 
book’s OLC for a downloadable 
version of this graphic organizer
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Making a Career Plan
How should your interests infl uence your 
career path?

An individual career plan is a plan you 
form when you start thinking about and 
recording your career goals. It is like a road 
map to your future. Where do you want to 
go? How do you want to get there? A career is 
a series of related jobs built on a foundation of 
interest, knowledge, training, and experience. 
With this in mind, evaluate your choices. 

Look at all of the options, compare them, and 
determine what will happen if you make vari-
ous decisions.

Some of the fi rst things you should con-
sider when making your career plan are 
your personal interests and aptitudes. Are 
you interested in drawing and illustration 
techniques? Do you enjoy detailed work such 
as model building? Could any of your inter-
ests be compatible with a career in drafting? 
What are your aptitudes? Do you have draw-
ing abilities? 

 
Figure 1-5

Completing a career profi le for each career that interests you is a good way to compare the characteristics of 
each objectively. 

Date: CAREER PROFILE
Career : 

Evaluate the “match” between the personal and career information. Write a number from 1 to 10, where 
the worst match is a 1, and the closest match is a 10.

Personal Information Career Information

❖ Values

List values that are important to you.
❖ Values

List values that might be necessary for the career you are 
profi ling.

❖ Interests

List your interest and hobbies.
❖ Responsibilities

List the responsibilities normally assigned to people who 
work in this fi eld.

❖ Personality 
List your personal traits. Be honest, and list 
both favorable and unfavorable character-
istics.

❖ Personality Needed

Describe the personality traits needed by a person who 
works in this fi eld.

❖ Personal Relationships 
Do you prefer to work with other people or 
alone? How important is contact with 
others?

❖ Professional Relationships

Describe the social characteristics needed by some-
one working in this fi eld. Is a “people person” mentality 
required?

❖ Skills and Aptitudes

Make a complete list of your skills and apti-
tudes.

❖ Skill and Aptitudes 
What skills and aptitudes are needed by people on this 
career path?

❖ Education/Training Preferences

What kind of education or training experi-
ence do you want (or can you aff ord)?

❖ Education/Training required 
List the education and training requirements for people 
who work in this fi eld.

Section 1.2  Preparing for a Career in Drafting    13



Evaluating Choices
After you have narrowed the choices, 

you should research the careers that seem 
most interesting to you. Pursue detailed 
information such as potential earnings and 
benefi ts, job availability, locations of employ-
ment, working conditions, and educational 
requirements.

Preparing for a 

Drafting-Related Career 
If you choose a career in drafting or a 

related area, you need to do specifi c things to 
prepare yourself. Like careers in other areas, 
drafting careers have minimum requirements 
for education, experience, and in some cases, 
certifi cation. 

Education
The education required for different 

jobs within the drafting fi eld varies (see
Table 1-1). Regardless of the specifi c job you 
want, you should lay a good foundation for 
it. Take related courses in high school and, if 
you choose, continue on to a college or other 
learning program. Drafting classes are not the 
only requirement. Find out from area busi-
nesses what classes are needed for entry-level 
employment. You might be surprised at some 
of them. It is better to know this and take 
classes when they are offered than to think 
later, “I wish I had taken that class!”

Experience
Although education is necessary, there is 

no substitute for experience. In many cases, 
drafters gain experience on the job as junior 
drafters. In addition, many companies coop-
erate with high schools and community 
colleges to help students get on-the-job, or 
work-based, experience while they are still in 
school. Other opportunities include job shad-
owing, mentoring, and cooperative education 
programs.

Getting an early start on experience has two 
advantages. First, a company that provides on-
the-job experience for students is often eager 
to hire those students after they have fi nished 
their education. This is partly because the com-
pany becomes familiar with the students and 
their individual work ethics. Since the students 

have already been trained in the company’s 
practices, they become productive in less time.

The other advantage to having experience 
in the drafting fi eld is that it creates a valuable 
addition to your résumé. A résumé is a docu-
ment you present to potential employers that 
summarizes your education, experience, and 
accomplishments. From the experience listed 
on your résumé, employers can see that you are 
serious about a career in drafting. They know 
that you understand what is involved in draft-
ing and have decided to pursue it as a career.

Setting Your Goals
One of the most important aspects of your 

personal career plan is your goals. By setting 
goals for yourself, you can plan what you 
want to accomplish in a certain period of time. 
Goals also provide a benchmark, or standard, 
against which to check your progress.

Short-Term Goals
As you develop your career plan, start with 

your immediate future. Short-term goals 
are generally considered to be goals that you 
can achieve in less than fi ve years. In the next 
fi ve years, what do you expect to accomplish? 
What do you want to be doing at the end of 
fi ve years? Short-term goals can often be built 
around existing knowledge and training. Be 
careful to keep your goals realistic, though. 
Unrealistic goals are not only unhelpful; they 
can damage your self-esteem.

Connect What are some important things 
to think about when developing your short-
term goals?

Long-Term Goals
Project short-term goals into the future to 

form your long-term goals. Long-term goals 
are goals which may take a long time to accom-
plish. What is your ultimate goal? When you 
approach retirement, where do you expect to be? 
There are actually three sides to this question:

Where do you want to be professionally?
Where do you want to be fi nancially?
Where do you want to be emotionally and 
socially?

•
•
•
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All of these need to be considered, but the 
professional aspect is of immediate concern. 
In many cases, your professional future will 
help determine your fi nancial future. If you 
are considering drafting as a career, look at all 
of the positives and negatives. Evaluate your 
interests and abilities, then go for the training 
and experience.

Lifelong Learning
What kinds of learning activities can you 
do after you graduate?

We live in a world of dynamic change, and 
it is important to keep up with new devel-
opments. Lifelong learning takes place 
throughout your career. It can be achieved as 
formal educational credits, informal courses, 
or participation in work-related associations. 
With some career areas, such as teaching, nurs-
ing, or electrical engineering, lifelong learning 
is a job requirement. With other careers, the 
individual must take responsibility for his or 
her own learning. Whatever the case may be, 
learning does not end with graduation from 
high school or college. To progress in your 
career, you must stay aware of change. 

You can pursue knowledge throughout 
your life and career in many ways. Some com-
panies provide courses of interest to employ-
ees. Others pay part or all of employee costs 
for continuing education. For busy career peo-
ple, Internet courses are also available. 

Not all knowledge comes from formal 
schooling and coursework. It is up to you to 
identify the many opportunities for personal 
and career growth. Trade journals can keep 
you informed of changes in your industry and
provide information and additional educa-
tion. See Figure 1-6. Search the Internet peri-
odically for news that might affect your career 
or ongoing education.

Certifi cation, Licenses, and 

Permits
Certifi cation shows potential employers 

that you have a certain level of drafting skill. 
Many employers do not require certifi cation, 
but it can help if you are looking for a posi-
tion as a drafter. The American Design Draft-
ing Association (ADDA) has set up a program 

for drafting certifi cation. Because many 
employers have their own set of company-
wide standards, they do not usually requ-
ire employees to follow national standards. 
However, knowing ADDA standards is an 
advantage. 

Other organizations have set standards for 
specifi c drafting procedures. The American 
National Standards Institute (ANSI) and the 
International Standards Organization (ISO) 
are nationally and internationally recognized 
sources of standards. Standards allow all draft-
ers, regardless of nationality, to read produc-
tion drawings. As global operations become 
more common, ISO standards are becoming 
popular in the United States. However, ANSI 
standards (U.S. customary and metric) are still 
in widespread use. 

Depending on the specifi c career path you 
choose, you may need to acquire a license or 
permit prior to employment. For example, 
architects must be licensed by the states in 
which they work, and construction supervi-
sors and building inspectors may need per-
mits or licenses, depending on the region.

Explain What is the diff erence between 
formal and informal education?

 

 
Figure 1-6 

Trade magazines and journals are available for 
almost every drafting-related career. You can 
subscribe to one or more of these, or check with 
local libraries to see whether they carry any that 
are of interest to you.
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Searching and Applying 
for a Job
What are the best ways to present yourself 
to prospective employers?

You can begin your job search by listing 
employment resources. Check the ads in 
professional journals and newspapers. If you 
want to move out of the area, read newspa-
pers from areas of interest. If you are look-
ing locally, knock on doors. Companies 
often have unadvertised openings available. 
Employment agencies can put you in con-
tact with local and distant employers. These 
agencies also can be an excellent resource 
for specialized, professional, and managerial 
positions.

One method that is often overlooked is a 
direct reference from relatives and friends. 
This is called networking. Ask people you know 
about potential job openings where they 
work. A recommendation from a respected 
employee may give you an advantage.

One of the easiest ways to research job 
openings is to use the Internet. Web sites 
are available to help employers fi nd suitable 
employees and vice versa. The following strat-
egies can be helpful:

Use a search engine to fi nd listings in your 
area of interest.
Newspapers in many cities have online 
classifi ed sections with job openings. 
Many national and international drafting 
organizations and trade unions have Web 
sites that list jobs and sometimes even post 
résumés for job applicants.

Assembling Your Portfolio
A portfolio is a collection of your best 

work, which you can present to potential 
employers. If you are seeking a drafting job, a 
portfolio can showcase your skills much more 
effi ciently than words. 

What should you put into your portfolio? 
As you take classes related to drafting, be sure 
to keep a clean copy of your work. If you have 
used computer-aided drafting software to cre-
ate drawings, back up the fi les that contain 
your best work. Keep your drawings and fi les 
together, so that you can fi nd them later. Also 

•

•

•

keep any work you do for companies through 
cooperative education arrangements, appren-
ticeships, and so on. You may also include 
your résumé, cover letter, and other useful 
career resources.

A portfolio presentation should be kept in 
a binder or portfolio case. This protects your 
work from getting folded, bent, or otherwise 
damaged. 

Creating Your Résumé
A résumé is the heart of the application 

process. Through it, you present yourself as a 
qualifi ed applicant for employment. A résumé 
should be job specifi c. That is, it should 
emphasize skills and experiences that are 
important to the job for which you are apply-
ing. Do not necessarily omit nonrelevant 
data, because employers are usually looking 
for well-rounded employees, but match the 
emphasis with the position. 

Your school guidance department can 
provide you with a traditional résumé for-
mat, but feel free to vary it to suit your skills 
and needs. Also, many word processing pro-
grams provide résumé templates. The basic 
parts of a résumé are shown in Figure 1-7.

Electronic formats
Many companies require you to submit your 

résumé and other information in an electronic 
format. You can either e-mail it or post it to 
a Web site. If you know how to create a Web 
page, you can make one specifi cally for poten-
tial employers to view. Set it up so that they 
can download your résumé from there. You 
can also post your portfolio on the Web page. 

Contrast How do the purposes of a résumé 
and a cover letter diff er?

Writing the Cover Letter
If you apply for a job by mail or e-mail, 

you must introduce yourself. The cover let-
ter that accompanies your résumé is often as 
important as the résumé itself. Your cover let-
ter should give the prospective employer the 
right impression, but it should not restate 
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your résumé. The letter should make the 
employer want to read your résumé; it should 
not replace it. See Figure 1-8 for an example 
of a well-written cover letter. 

Interviewing
Companies usually conduct one or more 

meetings, or interviews, with the job can-
didates they fi nd most promising. They call 
those applicants to request an interview, but 
you do not have to depend on them to call 
you. It is good practice to contact the com-
pany to follow up after your initial applica-
tion. Take an active approach. Express your 
continuing interest in working for the com-
pany, and ask for an interview.

Attending the Interview
When the time arrives for the interview, 

relax! If you have prepared yourself thor-
oughly, you can face the interviewer confi -
dently. Dress appropriately and bring at least 
two copies of your résumé with you as well as 
any questions you have about the company 
or the position.

Most interviews have several distinct parts. 
In the fi rst part, the interviewer introduces 
him- or herself. This person may also tell you 
a little bit about the company and the job 
for which the company is hiring. Next, the 
interviewer asks questions designed to help 
the company understand your  qualifi cations 

 
Figure 1-7

A typical résumé

Jeremy Williams
555 North Selmington Place 

Dubuque, Iowa 52003
555-417-4598

Objective  To gain experience as a drafting technician. Desire position with 
 opportunity for career growth.

Education  ADDA drafter certifi cation, March 2009

  High School Diploma, Fairfi eld High School, Dubuque, Iowa, 2009

  Courses in mechanical drawing, AutoCAD design, and technology.

  Mathematics club member, 2008-2009

Experience  Junior Drafter, Benjamin Design & Drafting, Dubuque, Iowa, 

July 2008-present 

  Responsible for creating original drawings under direct supervision. 
  Used both board and computer-aided drafting systems.

   Drafting Trainee at Johnson & Co., September 2006-June 2008

  In association with cooperative education program at Fairfi eld High School.

Skills   Computer profi cient including word processing and CAD software; profi cient 
with board-drafting instruments; profi cient with basic CAD  functions; 
advanced fi nite math; beginning calculus.
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for the job. If you have not already done 
so, this is an appropriate time to present 
your résumé and portfolio. Then you will be 
invited to ask any questions you have. Finish 
the interview on a positive note, reaffi rming 
your interest.

You may also be required to complete a job 
application. This is a standard form that asks 
about your skills, work experience, education,
and interests. You should always fi ll out the job 
application completely, even if the required 
information already appears in your résumé.

 
Figure 1-8 

A typical cover letter.

Jeremy Williams
555 North Selmington Place 

Dubuque, Iowa 52003
555-417-4598

July 21, 20--

Ms. Carol Albiner
Director, Drafting Department
Dubuque Drafting Specialties, Inc.
1667 West Jeff erson Street
Dubuque, IA 52012

Dear Ms. Albinger:

Bob Schottland, senior drafter at Hughes Drafting, suggested that I contact you about the position 
of drafting technician that is open with your company. Please consider me as an applicant for this 
position.

In my current position as junior drafter at Benjamin Drafting & Design, I have had the opportunity 
to develop skills in both board drafting and computer-aided drafting. Please review my résumé, 
which is enclosed. It provides more details about my experience and the skills I can bring to your 
company.

I am especially interested in pursuing a career with Dubuque Drafting Specialties because of your 
reputation for cutting-edge CAD work. I believe employment with your company would off er me a 
wonderful opportunity to use my skills and advance my career.

I would like to request an interview. I would be glad to meet with you at your convenience.

Sincerely,

Jeremy Williams
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Following Up after the Interview
After any interview, you should write a cor-

dial letter or e-mail to the interviewer. Thank 
the interviewer for the time he or she spent 
with you. Once again, state your interest in 
the job and reinforce how your skills can help 
the company.

If you do not hear anything from the com-
pany for a few weeks but are still interested, 
you may choose to call the company to 
inquire about the status of the hiring proce-
dure. Some companies move more quickly 
than others. In any case, you can determine 
whether the position has been fi lled. If it has, 
you will know to concentrate on other possi-
bilities. If not, then you may decide to write 
another letter to the interviewer to keep your 
name fresh in his or her mind. Be active but 
not pushy in your approach.

Adapting to a New Job
Allow yourself time to become comfort-

able in your new job. Do not expect every-
thing to be done exactly the same way it was 
done in your previous job. There is often 
more than one way to perform a task cor-
rectly, and different companies have differ-
ent preferences. 

Connect What information could an 
interviewer fi nd out about you by looking at 
your portfolio?

Demonstrating 
Workplace Skills
How can aspects of your character or 
personality affect your career success?

Being a good employee involves more than 
just technical skill. You also need to be able 
to get along with other people and work well 
with them. These workplace skills are often 
called employability skills, or soft skills. 
Your continued employment or promotion 
sometimes depends on these as much as on 
your technical skill.

In general, employers want employees who 
follow policies and procedures, including dress 
code, attendance, and promptness. You can 
get a head start by making it a habit to comply 
with your school or vocational center’s policies 
and procedures. By forming good habits while 
you are still in school, you will fi nd that you 
don’t have to think about these details later. 

Professional Relationships
Take care to maintain good relationships 

with your employer and coworkers. Most 
workplaces can be hectic at times. Abrupt 
changes in schedules, job assignments, and 
supervisors can take a toll even on the calm-
est employee. If you become frustrated, try to 
understand that your coworkers, and possibly 
your supervisor, are under as much pressure as 
you are, and act accordingly.

Take a genuine interest in the people who 
work around you. Try to understand what 
they do and help when you can. You may be 
surprised at how willing your coworkers are to 
return the favor when you need help. 

It is also important not to expect everyone 
to share your views and opinions. In a typi-
cal offi ce, people come from a variety of back-
grounds and cultures. Individual preferences 
and beliefs can affect the way that people 
within a group interact. Maintain your own 
beliefs, but allow others to maintain theirs 
too. If you build good working relation-
ships, then differences involving projects and 
approaches to assigned tasks can usually be 
solved to everyone’s satisfaction.

Attitude
Your attitude plays an important role in 

your value to the company. Maintain a posi-
tive, enthusiastic attitude, and nurture your 
self-esteem. If you make an effort and do your 
work to the best of your ability, you can build 
your self-confi dence as you grow with the 
company. If the work does not go as expected, 
keep trying, and be sure to ask for help when 
you need it. 

Seeing yourself through other people’s eyes 
can reveal ways in which you can improve 
your general attitude as well as your self-
esteem. Do you take initiatives to help the 
company provide a better product? Do you 
take responsibility for your choices and the 
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work you do? How do you react to feedback 
and constructive criticism?

Being willing to learn is another important 
characteristic of employees with positive atti-
tudes. If you are asked to do something you 
do not know how to do, say so, but be sure 
your supervisor understands that you are will-
ing to learn the new skills as necessary.

Communication Skills
Every job requires good communication 

skills. In a drafting career, the ability to con-
vey your ideas on paper to a potential cli-
ent strongly enhances your value. However, 
interpersonal communication skills are also 
important. Whether you are interacting with 
customers or coworkers, you must be able to 
communicate clearly and precisely. You also 
need to to listen and ask the right questions 
in order to determine their needs. 

The term communication includes many dif-
ferent skills, including:

listening carefully
understanding spoken and written instruc-
tions from other people
giving clear verbal and written instructions
explaining potential problems effectively 
to supervisors, both verbally and in writing
using appropriate body language
demonstrating good telephone etiquette 
(manners and presentation)
using good e-mail etiquette
using language that is positive, diplomatic, 
and sensitive to individuals from different 
backgrounds

To be able to speak and write effectively, 
you must understand basic grammar and pre-
sentation techniques.

•
•

•
•

•
•

•
•

Estimated Living Expenses
As you consider your options and explore 
the career paths that interest you, you 
should take into consideration your living 
expenses.
Will the career path you are considering 
support your preferred lifestyle?  
1.  Determine the estimated monthly 

income of your career choice.
2.  Prepare a list of expected monthly 

expenses.
3.  Prepare a statement of income & 

expenses.
4.  Does this career choice support your 

preferred lifestyle?  Explain.

Example:

Estimated Income and Expenses
Gross salary: Drafting 
Technician  $32,364.80
Less withheld taxes �5,737.00
Net yearly earnings $26,627.80

Expected Monthly Income
Net monthly earnings:   26,627.80

 ________ 12    � $2,218.98

Interest on savings � 6.50
Total $2,225.48

Expected Monthly Expenses
Car insurance 82.00
Car loan 254.00
Clothing 75.00
Entertainment 100.00
Food 220.00
Gifts and contributions 230.00
Medical and dental care 50.00
Miscellaneous 150.00
Rent 725.00
Transportation 110.00
Total $1,996.00

In the example given here, 
the total monthly income is expected to be 
$229.48 higher than the monthly expenses. 
This is a comfortable range, which allows 
a little extra for emergencies or savings. If 
your expected monthly expenses exceed the 
expected monthly income, you may 
want to reconsider your expenses or 
consider a different career path. 
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Self-Management
Employees who can manage their work 

with minimal supervision are in great demand 
among employers. You may have heard these 
employees referred to as “self-starters.” In 
addition to having the skills necessary to per-
form their jobs, these employees are problem 
solvers. They have the ability to recognize 
problems related to their work and iden-
tify the causes before the problems become 
serious. Then those employees proceed to 
develop and implement solutions, obtain-
ing permission from supervisors when neces-
sary, and evaluate the results. 

Time Management
Another important skill is time manage-

ment. In the business world, time really 
is money, in the sense that wasted time 
decreases output, which decreases profi ts. 
With drafting, accuracy is of prime impor-
tance; however, an accurate drawing must be 
made within a reasonable period of time. You 
may be responsible for more than one project 
or drawing at a time. In some cases, supervi-
sors may tell you which is most important. In 
other cases, you may need to make that deci-
sion. As a responsible employee, you must 
manage your time to minimize waste and fi n-
ish each project in an acceptable time frame. 

One way to help ensure that you meet 
deadlines is to develop a work schedule. Spend 
a few minutes each day with a calendar and 
a list of projects and deadlines. Determine as 
realistically as possible how much time each 
project will take, and pencil it in on your cal-
endar. Then refer to the calendar often to help 
stay on schedule.

Analyze Why is entering information on a 
calendar a good time management habit?

Ethical Behavior
The principles of conduct that govern any 

group or society are known as ethics. Ethical 
behavior includes:

dealing honestly with colleagues
respecting company property

•
•

keeping company information confi dential
maintaining your personal integrity while 
honoring the values of others

In the workplace, ethical behavior is impor-
tant both for you and for the company. 

The company counts on its employees 
to help maintain its good name. Unethical 
behavior can ruin a company’s reputation. On 
a more personal level, unethical behavior can 
also ruin your reputation, which can affect 
your entire career. Would you hire someone 
who had a reputation for dishonesty or other 
unethical behaviors?

Leadership
For any business to be successful, it needs 

good leaders. A leader is someone who moti-
vates others to work toward a goal. Many dif-
ferent kinds of people can be effective leaders, 
but it takes some practice. The best leaders 
learn leadership by participating and trying 
to exemplify the right attitude for the people 
around them. 

Not all leaders have the same style. Some 
prefer to direct others, while others feel more 
comfortable sharing the leadership respon-
sibilities. A person’s leadership style may 
depend on his or her personality, background, 
and even culture. For example, someone who 
enjoys sports might prefer to lead by coach-
ing, while someone who grew up with young 
siblings may take a nurturing approach. A 
good leader will think about what style of 
leadership will work best with the group of 
people he or she is leading. Whatever the 
style, leadership requires people skills. Be sen-
sitive to the wants and needs of others. Work 
with people, not against them, and do not try 
to do everything yourself. Those you work 
with will respond better if they can make their 
own decisions after you give them guidelines. 

While you are in school, learn responsibil-
ity by joining organizations and becoming a 
worker. Organizations such as SkillsUSA-VICA 
provide opportunities for students to become 
concerned citizens and patriots who can assess, 
predict, control, and adapt to the impact of 
various technologies on people, society, and 
the environment. See Figure 1-9. By joining 
a student organization, you can also learn the 
basic principles of parliamentary procedure, 

•
•
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which teaches the leadership skills needed to 
reach an agreement in an orderly manner. 

Leaders must also be aware of any codes, 
laws, standards, or regulations that apply 
to their work and require their followers or 
employees to follow them. Part of being a 
leader is accepting responsibility for following 
all applicable regulations.

Teamwork
The concept of teamwork is closely related 

to leadership. Every team needs a leader, but 
the leader must work closely with other team 
members to achieve positive results. In fact, 
being a team leader and being a team member 
require many of the same characteristics. 

In today’s workforce, the ability to work as 
part of a team is a critical employability skill. 
Few people work in isolation. Other people 
within a company depend on the work of 
each individual. For example, if you are a 
computer programmer, you are responsible 
for how your part of a program operates. You 
are also responsible for how your part works 
with everyone else’s parts. If there is a prob-
lem, you may have to make changes or com-
promises for the good of the product.

Teamwork involves two important con-
cepts: cooperation and communication. You 

must cooperate with the other members of 
your team to achieve a common goal, and 
you must communicate with them so that the 
work goes smoothly. If members cooperate 
and share their knowledge and skills within 
the group, they achieve a higher quality of 
work, and both the individuals and the com-
pany benefi t.  

List What are some important qualities for a 
good leader? 

Recognizing Rights and 
Responsibilities
How does an employee show respect for 
work and the workplace?

As an employee of any company, you have 
both rights and responsibilities. Depending 
on the industry, rights may be governed by 
federal, state, and local laws; trade unions and 
organizations, and other associations. You 
should become familiar with the organiza-
tions and institutions that govern your rights 
as an employee.

 
Figure 1-9

Appropriate dress is much diff erent for the building inspector in 
the photo on the left than for the offi  ce worker in the photo on 
the right, even though both work for the same company.
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Basic Employee Rights
All employees in this country have certain 

basic rights. These include the right to be free 
from harassment and discrimination in the 
workplace. Harassment is defi ned as continued, 
unwanted attention. When such attention 
becomes excessive, the employee should ask 
the person to stop. If the unwanted attention 
continues, it becomes harassment.

Workplace discrimination involves the iso-
lation of a person or group of people so that 
they cannot function effectively on the job. 
Federal law prohibits companies from dis-
criminating against employees on the basis 
of race, gender, disability, and many other 
factors. Employees must be treated with 
equality, receiving equal opportunities and 
equal pay for equal work. 

Employee Responsibilities
As an employee, you also have certain 

responsibilities. You are responsible for uphold-
ing the company’s good name and for fulfi ll-
ing the job you have been hired to do. The 
company depends on you. Your employer 
pays you an agreed-upon wage, and in return, 
you should be loyal to the company and do 
your best work. Your work ethic should refl ect 
well on you and on your employer. 

Workplace Safety
Both employers and employees have a 

responsibility to ensure safety in the work-
place. Employers must provide safe working 
conditions for their employees. In all indus-
tries, employees have a right to know about 
dangers and hazards relative to their place 
of work. The federal government established 
the Occupational Safety and Health Admin-
istration (OSHA) to monitor standards in the 
workplace. For details of the OSHA standards 
relating to employee right-to-know, refer to 
the OSHA standards for General Industry (29 
CFR Part 1910) and Construction (29 CFR Part 
1926). Some states, such as Florida, have right-
to-know laws that exceed those of the federal 
requirements. As an employee, you need to 
be aware of the state and federal standards. 
You should also question any infractions that 
come to your attention.

Employees have a responsibility to main-
tain safety standards on the job. The actual 
rules and regulations vary by industry and by 
individual company. In general, drafters must 
maintain a clean, orderly work area. Board 
drafters must handle and store sharp instru-
ments safely to avoid accidents. CAD users
must be careful to keep the work area free of 
power cords that may cause trips and falls.

Section 1.2 Assessment
After You Read

 Self-Check
 1. Explain how to develop an individual 

career plan. 
 2. Explain how to prepare for a drafting 

career.
 3. Describe skills and techniques for 

fi nding a new job.
 4. Identify workplace rights and respon- 

sibilities.

  Academic Integration 
Mathematics

 5. Increasing Salary Natalia currently 
makes $36,000 per year. She discovers 
that she is qualifi ed for a job that pays 
$50,400 per year. If she were to get this 
new job, what would be her percent 
increase in salary? 

 Percent Increase 

To calculate percent increase, you can 
divide, but remember that an increase is 
only the part greater than 1. Divide the 
new salary by the current one: $50,400 
÷ $36,000. Remember, this is the new 
salary’s percent of the current one. To 
fi gure out the percent increase only, 
subtract 1.0 (100%).
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Section 1.1  
A drafting career may involve engineer-
ing, architecture, mechanical design, or 
technical illustration.
Requirements for a career in drafting vary 
from obtaining a high school diploma to 
a four-year college degree, and can require 
licensing.
An entrepreneur organizes a business and 
then runs it.
Computer-aided drafting has revolution-
ized the fi eld of drafting.
Learning traditional board-drafting tech-
nique is necessary to fully understanding 
and using CAD.

•

•

•

•

•

Section 1.2  
Career plans should identify skills and 
interests, explore careers and their 
 educational requirements, and include 
short- and long-term goals.
Finding a job includes using employment 
resources, creating a résumé, writing a 
cover letter, assembling a portfolio, and 
interviewing.
Necessary workplace skills include main-
taining good professional relationships, 
having the proper attitude and enthusi-
asm, developing good communication, 
leadership, time management, and team-
work skills, and behaving ethically.
Employees have responsibilities and rights.

•

•

•

•

Chapter Summary

Review and Assessment1

Review Content Vocabulary and Academic Vocabulary

Content Vocabulary
career (p. 7)
engineering (p. 7)
entrepreneur (p. 9)
board drafting (p. 10)
  computer-aided drafting 
(p. 10)

•
•
•
•
•

career plan (p. 13)
 résumé (p. 14)
short-term goals (p. 14)
long-term goals (p. 14)
 lifelong learning (p. 15)
 portfolio (p. 16)
 employability skills (p. 19)

•
•
•
•
•
•
•

Academic Vocabulary
license (p. 7)
technique (p. 10)
implement (p. 21)
team (p. 22)

•
•
•
•

Review Key Concepts
2. List and describe four drafting careers.
3. Describe the advantages and disadvantages of entrepreneurship.
4. Explain the uses of board drafting and CAD.

 5. List the steps to develop an individual career plan. 
6. Explain how to prepare for a drafting career. 
7. Describe skills and techniques for fi nding a new job.
8. Identify workplace rights and responsibilities. 

 1. Use each of these content and academic vocabulary terms in a sentence or drawing.
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 Technology
 9. The Computer Revolution

Technology is defi ned as the application of 
knowledge to develop systems, solve problems, 
and extend capabilities. More simply stated, 
technology employs knowledge and tools 
for doing new things or doing old things in a 
new way. Think of a way that technology has 
changed some part of your life. An example 
might involve transportation, an electronic 
game or gadget, or a medical advancement. 
Write a one-page report explaining the tech-
nology and giving examples of how it has 
changed your life.

 10. Work Ethic
Work ethic refers to the beliefs, values, and 

principles that guide the way individuals see 
their job responsibilities within the work 
context. Create a presentation—for exam-
ple, a three-minute oral report, a PowerPoint 
display, or a brochure—that explains your 
work ethic. You might include such ethical 
traits as honesty, diligence, reliability, and 
self-management.

 Mathematics
 11. Calculate Average Work Time  

 Three restaurant workers spend a total of 
four hours working together to prepare veg-
etables for the salad bar. What is the average 
number of minutes each worker spends to 
keep it fi lled? 

Use Variables and Operations

Translating words into algebraic expressions 
requires knowledge of the meaning of the 
verbal descriptions. In algebra, a variable is a 
symbol used to represent a number. Arithme-
tic operations include addition, subtraction, 
multiplication, and division. If x equals the 
average number of hours each worker spends 
to keep the bar fi lled, the algebraic expression 
for the problem is 3x = (4 × 60). Solve for x.

Multiple Choice Question
Directions Choose the letter 
of the best answer. Write the 
letter for the answer on a 
separate piece of paper.
 12. A short-term goal can generally be 

achieved in less than
a. one week
b. one year
c. fi ve years
d. ten years

Prep 
For 

TEST-TAKING TIP

Analyze multiple-choice questions very 
carefully. Note key terms. Use your 
knowledge and anticipate what the answer 
should be. Find an answer choice that looks 
like the one you have predicted.  

Win 
Competitive 
Events

 13. Job Interview
Organizations such as SkillsUSA offer a 

variety of architectural, career, and  drafting 
competitions. Completing activities such 
as the one below will help you prepare for 
these events.

Activity The best way to prepare for 
an interview—is to practice answering 
interview questions with another person. 
Team with a partner and give each other 
mock interviews. Take turns being the 
interviewer and the person being inter-
viewed. Each partner should ask and 
answer fi ve typical interview questions.

Go to glencoe.com for this book’s 
OLC for more information about 
competitive events.
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