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Go Digital with G-W!

Hand Tools in Electrical Engineering
Always choose the right tool of the correct 

size for the job. Use tools for their intended 
purpose only. Never use hand tools on electrical 
circuits and equipment unless you are sure the 
power is off and you have tested it. Keep your 
work area clean and your tools properly stored 
and maintained. Always wear safety glasses 
when using hand tools due to the possibility of 
flying objects and debris.

Wire cutters come in a variety of styles and 
sizes and are used to cut wire to the desired 
length. See Figure A.

Pliers are used to hold small or hot objects 
and keep items from moving. The pliers shown in  
Figure B are called needle-nose pliers because 
the jaws are very thin. This pair also includes a 
wire cutter.

Wire strippers are used to remove 
insulation from wire so that the exposed ends 

can be used to make connections. A wire is 
placed in a slot according to gauge and the 
handles are squeezed, Figure C. This cuts the 
insulation, but not the wire. The strippers are 
then pulled toward the end of the wire and 
the insulation slides off, exposing the desired 
length of bare wire. 

A wire gauge tool can be used to find 
the gauge of a wire; Figure D. Bare wires are 
inserted into the openings. When the wire fits 
snugly in the opening, the gauge has been 
found.

Crimpers come in many shapes and sizes. 
They are used to squeeze and compress 
connectors onto the ends of wires. The 
connectors are then held on with friction. See 
Figure E.

Tools

Figure A.  Ilya Andriyanov/Shutterstock.com

Figure B.  
nahariyani/Shutterstock.com

Figure C.  jeep5d/Shutterstock.com

Figure D.  Goodheart-Willcox Publisher
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Fuel cell cars produce electricity using hydro-
gen and oxygen. This electricity is then used to 
power the car. When a battery runs dead, it must 
be replaced or recharged depending on the type 

of battery. A fuel cell works much the same way, 
but a steady flow of hydrogen keeps it charged. 
Fuel cells create zero pollution and the only by-
products are water and small amounts of heat. 

(continued)
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Name  _______________________________________________________________  Date  _______________________ Period  ______________

Activity A Understanding Word Parts
Word Parts Matching, Part 1
Instructions: Match each of the following word parts with the correct meaning.

1. _____ within; into

2. _____ inflammation

3. _____ change; beyond

4. _____ around; surrounding

5. _____ softening

6. _____ process of cutting; incision

7. _____ pain

8. _____ between

9. _____ deficiency

10. _____ pertaining to

The Skeletal System
CHAPTER 

4

A. meta-

B. -algia

C. inter-

D. -itis

E. -al

F. intra-

G. -tomy

H. peri-

I. -penia

J. -malacia

Word Parts Matching, Part 2
Instructions: Match each of the following word parts with the correct meaning. 

1. _____ joint

2. _____ wrist

3. _____ crooked; bent

4. _____ lubricating fluid of joints

5. _____ tendon

6. _____ foot; child

7. _____ bone marrow; spinal cord

8. _____ straight

9. _____ vertebra; backbone

10. _____ ankle

A. myel/o

B. arthr/o

C. ped/o

D. scoli/o

E. carp/o

F. synovi/o

G. tars/o

H. tendon/o

I. spondyl/o

J. orth/o
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A proven digital resource in the classroom, G-W can also 
extend your reach regardless of the type of instruction, 
providing engagement for remote or hybrid learning. 

Easily integrate G-W content—including digital textbooks, 
workbooks, videos, and other interactives—into your 
Learning Management System with LMS-ready Common 
Cartridges®.  

No LMS? No problem! Our online classroom licenses offer 
intuitive digital learning resources that can be quickly 
implemented into your course. Looking for print and digital? 
Ask your G-W Educational Consultant about our cost-
effective bundle options.

Flexible Integration • Quick Implementation • Easy Navigation

Ready for any learning environment:
Remote • Face-to-Face • Synchronous and Asynchronous
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LMS Integration and Single Sign-On

Classroom Digital Subscription

Also available

G-W’s LMS-Ready Common Cartridges provide seamless 
integration with learning management systems—
Blackboard, Brightspace, Canvas, Moodle, Schoology, and 
more. G-W Technical Support is available to guide you 
through the process and support you through the duration 
of the adoption.

G-W also supports rostering and single sign-on. We offer 
IMS-compliant LTI, QTI, and OneRoster products and will 
work closely with you to ensure that they are configured 
properly within your LMS.

Created for classrooms not using an LMS or SSO but 
needing concurrent access, G-W Online Learning Suites 
and Online Textbooks provide simple and effective ways 
to bring technology into your course.

Learn more about
G-W Ignite for your course!

www.g-w.com/ignite

Ignite
Skillful Digital Learning

A digital experience that moves 
students beyond the classroom.

Powerful Content helps students develop the 
skills they need for the future. Integrate Ignite 
with your LMS or use it as a stand-alone platform.

Robust Reporting across standards, students, 
classes, and schools in a district guides teachers 
and enables data-driven instruction.

Meaningful Activities spark student 
interest and provide hands-on engagement.
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Teaching ©2024

by Sharleen L. Kato, Ed.D.

Introduce high school students to the role and 
duties of a teacher, from planning to classroom 
management

Teaching is the only comprehensive textbook specifically written for high school 
students planning to pursue a career in teaching. A friendly writing style and 
approach introduces students to the role and duties of a teacher, including planning, 
instructional methods, assessment, and classroom management. Topics include 
types of learners as well as how humans develop physically, intellectually, and socio-
emotionally. In addition, instructional methods necessary to address these factors 
are covered. A comprehensive overview about growth and development during the 
preschool years, middle childhood, and teen years is presented. This information 
sheds light on the importance of understanding human development in relation to 
the learner. This edition includes updated references to how COVID-19 has changed 
the profession over the past several years. By studying this text, teachers of tomorrow 
explore the world of education and investigate teaching as a profession.

Student Materials

Print Textbook, 478 pp.

Digital Classroom Subscription, 8 yr. Subscription

Online Instructor Materials

Online Instructor Resources with TEKS correlations, answer keys, PowerPoint® presentations, 
lesson plans, activities, handouts, and assessments. 8 yr. Individual Subscription

Scan to
learn more

•	 Common challenges faced in the teaching profession prepare students for 
the reality of a teaching career.

•	 Journaling Activities provide opportunities to practice writing and 
communication skills as students reflect on their experiences.

•	 Perspectives on Teaching are longer stories of teacher experiences with 
reflective narrative followed by a chance for students to analyze the 
character’s response.

Updates include current technologies used 
in the classroom, including distance learning 
strategies.

Case Studies offer classroom 
scenarios to encourage discussion.

Contents
1.	 The Teaching Profession

2.	 What Makes an Effective Teacher?

3.	 The Path to Becoming a Teacher

4.	 Skills for College and Career

5.	 The Early History of Education in 
America

6.	 The Modern History of Education in 
America

7.	 Schools and Society

8.	 Understanding Human Development

9.	 The Preschool Years: Growth and 
Development

10.	 Middle Childhood: Growth and 
Development

11.	 The Teen Years: Growth and 
Development

12.	 Understanding and Teaching 
Diverse Learners

13.	 Planning for Instruction

14.	 Instructional Methods

15.	 Technology for Instruction

16.	 The Role of Assessment

17.	 Classroom Management

18.	 The Challenges of Teaching

PLUS Student Workbook Activities!
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Course: Principles of Education and Training

New Copyright!

Covers
100%
of the
TEKS!
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Student Materials

Print Textbook, 832 pp.

Digital Classroom Subscription, 8 yr. Subscription

Online Instructor Materials

Online Instructor Resources with TEKS correlations, answer keys, PowerPoint® 
presentations, lesson plans, activities, handouts, and assessments. 8 yr. Individual Subscription

Scan to
learn more
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Course: Child Development

Child Development: Early 
Stages Through Adolescence ©2024

by Celia Anita Decker, Ed.D., Julia McClannon, and Michelle McCoy

Explore positive ways to care for children 
by understanding their physical, intellectual, 
social, and emotional development

Child Development: Early Stages Through Adolescence explores
the many stages of growth and development that children experience
from the prenatal stage through adolescence. Through an in-depth, 
comprehensive study of children’s physical, intellectual, social, and emotional 
development, students will learn positive ways to care for children and meet 
their needs during these formative early years. Career information is presented 
about various child-related occupations, identifying the necessary skills, on-
the-job duties, and education requirements needed for achieving success in a 
child-related career. Developmental Milestone and Developmental Delay charts 
explain the different milestones children accomplish by certain ages to reinforce 
what to expect developmentally at each stage of the child’s life. Brain studies, 
21st-century learning, and mental health risk factors are explored in depth to 
present current research findings in child development.

•	 Engaging activities and an approachable writing style bring difficult 
concepts like brain development research and discussion of key theorists to 
a high school reading level.

•	 Updated to reflect today’s families with an emphasis on diversity and 
inclusion plus content on the effect of technology and childhood trauma 
on the developing brain, guidance for children, family-life challenges, and 
caring for children with diverse needs.

•	 End-of-Chapter Activities offer critical-thinking and cross-curricular exercises 
as well as opportunities to observe child development concepts in action.

Contents
Unit 1: Children in Today’s World

1.	 Learning About Children
2.	 New Directions in Learning
3.	 Families Today
4.	 Preparing for Parenting

Unit 2: Pregnancy and Childbirth
5.	 Pregnancy
6.	 Special Circumstances of Pregnancy
7.	 Childbirth

Unit 3: Infancy
8.	 Physical Development in the First Twelve Months
9.	 Intellectual Development in the First Twelve 

Months
10.	 Social-Emotional Development in the First 

Twelve Months
Unit 4: The Toddler Years
11.	 Physical Development of Toddlers
12.	 Intellectual Development of Toddlers
13.	 Social-Emotional Development of Toddlers

Unit 5: The Preschool Years
14.	 Physical Development of Preschoolers
15.	 Intellectual Development of Preschoolers
16.	 Social-Emotional Development of Preschoolers

Unit 6: The School-Age and Adolescent Years
17.	 Physical Development of School-Age Children and 

Adolescents
18.	 Intellectual Development of School-Age Children 

and Adolescents
19.	 Social-Emotional Development of School-Age 

Children and Adolescents
Unit 7: Guiding and Caring for Children
20.	 Encouraging Children’s Play Experiences
21.	 Protecting Children’s Physical Health and Safety
22.	 Handling Family-Life Challenges
23.	 Meeting Children’s Special Needs
24.	 Providing Early Childhood Education in Group 

Settings
25.	 Preparing for a Child-Related Career

PLUS Student Workbook Activities!

New Copyright!

Chapter 

1
Learning 
About Children
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Lesson 1.1 Understanding Child Development

Lesson 1.2 Principles and Theories of Growth and Development

Lesson 1.3 Studying and Observing Children

Read the case study and discuss/reflect on the questions that follow. After you finish studying the 
chapter, think about this case study again. Have your opinions changed based on what you learned?

Sanjay’s DevelopmentCase Study 

monzenmachi/iStock via Getty Images Plus

Robert thinks Ashima is overreacting. Robert 
was a late talker as a child, and feels that Sanjay 
will speak when ready. Robert fears that receiving 
speech therapy too early may cause Sanjay to 
feel too pressured and not want to speak at all. 
Robert suggests that they wait another year before 
speaking to Sanjay’s pediatrician.

Sanjay is a healthy and active 28-month-old 
child who attends a child care center during the 
day. Sanjay plays happily alongside peers, but 
doesn’t engage much in cooperative play. Sanjay 
particularly loves to play with the center’s wooden 
blocks, stacking them carefully one on top of the 
other.

Lately Sanjay’s parent, Ashima, has been 
concerned about Sanjay’s language development. 
Sanjay can say about 20 words clearly and a 
few more that only Ashima and Ashima’s partner, 
Robert, can understand. Often Sanjay will point 
to something and grunt, throwing a tantrum if 
misunderstood. 

Ashima wants to make an appointment with 
their pediatrician to discuss Sanjay’s speech 
development. Ashima has noticed that the 
other children in the center have much larger 
vocabularies and speak more clearly than Sanjay. 
Ashima worries that if Sanjay’s communication skills 
don’t improve, the tantrums will get worse and lead 
to more serious behavioral problems.

1. Do you agree with Ashima or Robert 
regarding when they should speak to the 
pediatrician? Explain your answer.

2. Do all children develop at the same rate? 
How do caregivers know when to become 
concerned?

3. If Sanjay is taken to the pediatrician right 
away, what do you think the doctor will say?

Give It Some Thought

Essential Question
How do genes and environment work together to affect children’s 
growth and development?

Ch01.indd   5Ch01.indd   5 10/18/2022   9:52:45 AM10/18/2022   9:52:45 AM
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Course: Human Growth and Development

New Copyright!

Lifespan Development ©2024

by Sharleen L. Kato, Ed.D.

Explores the physical, cognitive, social, and 
emotional stages of development

Lifespan Development is designed to help your students understand human growth 
and development across the lifespan. The contents of this text show that even 
though not all people are alike, they do go through similar stages of development. 
Young children learn to walk, talk, spell, jump, and tell jokes. Teens learn to become 
more independent. Adults take on more responsibilities for themselves and others. 
Throughout the lifespan, people continue to develop and change physically, 
cognitively, socially, and emotionally. The developmental theories of Erikson, Piaget, 
Vygotsky, and Kohlberg are highlighted. The text also includes strategies that 
promote lifespan health and wellness.

•	 A unit is dedicated to career paths in education and training and human services.

•	 Special features throughout the text address cultural diversity, health, and safety.

•	 Case Studies are included in every chapter to help students relate classroom 
learning to the real world.Contents

Unit 1: Foundations of Human 
Development 

1.	 An Introduction to Lifespan 
Development

2.	 How and Why People Develop and 
Learn

3.	 Family Trends Today
4.	 Pregnancy and Birth

Unit 2: Stages of Human Growth and 
Development

5.	 Infancy: Newborn to Age 1
6.	 Toddlerhood: Ages 1 through 2
7.	 Early Childhood: Ages 3 through 5
8.	 Middle Childhood: Ages 6 through 10
9.	 Adolescence: Ages 11 through 19

10.	 Early Adulthood: Ages 20 through 39
11.	 Middle Adulthood: Ages 40 through 65
12.	 Older Adulthood: Ages 66 Plus

Unit 3: Strategies Promoting Lifetime 
Human Development
13.	 Child and Adult Care Resources for 

Families
14.	 Providing for Individual and Family 

Needs
Unit 4: Career Preparation and 
Opportunities
15.	 Preparing for Careers
16.	 Career Paths Education and Training
17.	 Career Paths in Human Services

4
Kupicoo/E+/Getty Images

CHAP TER 1 An Introduction to  
Lifespan Development 
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Key Terms
human development

physical development

gross-motor skills

fine-motor skills

cognition

cognitive development

socio-emotional  
development

heredity

environment

nature versus nurture  
debate

continuity

discontinuity

pedagogy

andragogy

Reading 
Prep
Before reading this 
chapter, review the 
introductory material 
preceding Chapter 1. 
Textbooks generally 
provide a preview of 
the book and how the 
material is presented. 
Did this material help 
you understand how to 
use this book?

Arrange to interview an older adult 
about how both heredity and environment 
 influenced development through the  lifespan. 
What traits were inherited? What events had 
a great influence on  development?  Prepare 
a list of questions you would like to ask 
prior to the interview. After the interview, 

create a scrapbook to record the interview 
questions and responses. You may wish to 
expand your project by developing an FCCLA 
Power of One project for Family Ties. Use the 
FCCLA  Planning Process to guide your project 
 planning. See your FCCLA adviser for further 
information.

CTSO Event Prep

Learning Outcomes
After studying this chapter, you will be able to
1-1 define human development.
1-2 discuss how human development involves physical, 

cognitive, and socio-emotional development.
1-3 identify how development occurs in an orderly 

and gradual manner.
1-4 explain the key issues in human development, 

 including nature versus nurture, continuity versus 
 discontinuity, and pedagogy versus andragogy.

1-5 summarize the reasons people should study human 
development.

Ch01.indd   5Ch01.indd   5 19-10-2022   15:12:4519-10-2022   15:12:45
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Lastly, and again related, is the issue of motivation. Who directs people’s growth 
and development? Do people direct themselves through exploration and interac-
tions? Do others, such as parents, teachers, and friends, direct growth and develop-
ment? These three issues continue to be the subject of debate and controversy.

Nature Versus Nurture
How do you describe yourself to others? Are you outgoing? Are you shy?  

Do you have brown hair and eyes? How might you describe your body type? Are 
you thin or are you heavy? You have many traits, abilities, and tendencies. Some  
of these you may attribute to genetics. Others you assign to your environment.

If you have brown eyes, you may credit this to your father. You are likely cor-
rect since eye color is an inherited trait, 1-9. If you are thin, you may credit this to 

your mother. Could your weight, however, 
have more to do with your eating habits than 
heredity? Perhaps you eat healthful foods such 
as fruits and vegetables and avoid junk foods 
high in sugar and fat. You are also physically 
active every day. If you had a less healthy life-
style, would you still be thin? Body dimensions 
and traits may be easier to trace to genetic or 
environmental influences, but for many traits, 
identifying the source can be difficult.

The debate between genetic versus envi-
ronmental influences on development is often 
called the nature versus nurture debate. This 
is the choice between heredity as a source 
of your development and the environment. 
Tremendous progress in the last two decades 
has helped identify traits more influenced by 
heredity and those influenced more by envi-
ronment. For most traits, other than physical 
characteristics such as eye and hair color, both 
genetics and environment play a part. The 
next chapter will cover the issue of nature  
versus nurture in more depth.

Junial Enterprises/Shutterstock.com

1-9 This teen has similar physical features as her 
father.

Nature Versus Nurture
Imagine Cara, a shy and reserved girl, sitting in class nervously wait-

ing for her turn to read aloud. Next to her sits her classmate Kenny, who is 
bursting with energy and can hardly wait for his turn to read. When Kenny’s turn 
comes, he speaks loudly and confidently, even when he stumbles over words.

• Were Cara and Kenny born that way?
• Was Cara taught to be shy by her shy parents? Is shyness a natural part of who she is?
• If Kenny were born with a tendency to be shy, would he have been as outgoing if 

raised in Cara’s family rather than his own?

Case Study

Ch01.indd   14Ch01.indd   14 19-10-2022   15:12:5019-10-2022   15:12:50Student Materials

Print Textbook, 480 pp.

Digital Classroom Subscription, 8 yr. Subscription

Online Instructor Materials

Online Instructor Resources with TEKS correlations, answer keys, PowerPoint® presentations, 
lesson plans, activities, handouts, and assessments. 8 yr. Individual Subscription

Scan to
learn more

PLUS Student Workbook Activities!

Covers
100%
of the
TEKS!
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Course: Anatomy & Physiology

New Copyright!

Introduction to
Anatomy & Physiology ©2024

by Susan J. Hall, Michelle A. Provost-Craig, and William C. Rose

Uses an age-appropriate writing style and multiple study aids 
to make complex subjects easy to understand

Introduction to Anatomy & Physiology covers all body systems using a student-
friendly writing style that makes complex subjects easier to understand. Written 
specifically for the high school market, the chapters in this textbook are divided 
into lessons, providing content in a manageable format for the student. Each lesson 
is further divided into subtopics, with questions at the end of each subtopic to 
help students gauge their understanding of the material. Clinical case studies and 
real-world applications enhance student interest and involvement. An outstanding 
illustration program includes anatomically exact drawings with great use of color, 
simplified labeling, and teaching captions. Strong pedagogy includes study 
aids, such as learning objectives, lesson summaries, and extensive assessment 
opportunities, that increase students’ ability to succeed in this challenging course. 
This edition has been updated to include content on the impact of COVID-19, 
artificial tissues, muscle disorders, the sense of touch, and Rh factor to the universal 
donor and universal recipient definitions.

•	 The text is written specifically for high school students, including the content 
needed for a science or health science program. Easy-to-read tables about 
diseases, disorders, and trauma provide important information in a short amount 
of time in a format that is easy to study.

•	 New HOSA–Future Health Professionals activities encourage student and 
instructor involvement in HOSA and help prepare students 
for competitive events.

•	 This title is correlated to the industry-recognized credentials 
offered by Precision Exams, by YouScience and NCHSE 
National Health Science Standards for Human Structure, 
Function and Disease A and B exams.
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in the frontal plane. From the anatomical 
position, abduction (abduct means “to take away”)  
moves a body segment away from the midline 
of the body. Moving a body segment closer 
to the midline of the body is called adduction 
(add means “to bring back”). In performing 
a jumping jack the arms and legs are 
simultaneously abducted and then adducted. 

• There are also special terms for frontal plane 
movements of the foot. Rotation of the sole of  
the foot toward the midline of the body is called  
inversion and turning the sole of the foot outward  

is termed eversion. Running shoes with motion 
control are designed to keep the foot from 
over-rotating upon impact with the ground.

• Finally, the transverse plane divides the body  
into top and bottom portions, and rotational  
movements are called transverse plane movements  
(Figure 1.2C). From the anatomical position, 
rotational movements of the head, neck, and 
trunk are called left rotation and right rotation. 
Rotation of an arm or leg toward the midline of  
the body is termed internal rotation, and rotation  
in the opposite direction is external rotation.

kjpargeter/Shutterstock.com

Figure 1.2 Movement terminology. A—Sagittal plane movements. B—Frontal plane movements. C—Transverse 
plane movements.

A Flexion HyperextensionExtension

B CAdduction Abduction Internal rotation External rotation
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Designed with future health science professionals in mind, Introduction to Medical 
Terminology focuses on the essentials of medical terminology, foundational 
concepts of human anatomy and physiology, and the common medical terms 
related to the body systems. These important topics help prepare high school 
students to succeed in future coursework and build confidence to enter a fast-
growing career field. With a student-friendly approach, chapter content is logically 
organized by introducing relevant medical word parts, followed by an anatomy and 
physiology overview, coverage of applicable diseases and conditions, diagnostic 
procedures, surgical and therapeutic treatments, and drug therapies. The text is 
supported by colorful, detailed art developed by expert medical illustrators. The 
second edition includes updated content to reflect advances in medical technology, 
treatments, and mental health; gender-neutral language; and information about 
COVID-19, including its pathology, spread, and impact on health.

•	 Medical terms are presented in context and dissected into relevant word parts to 
help beginning students understand the connection between individual word-
part meanings and the definitions of terms as a whole. 

•	 Cumulative Reviews provide additional reinforcement and check-ins every few 
chapters to encourage retained knowledge.

•	 Classroom-proven activities like Patient Medical Record 
activities and NEW Workplace Skills Labs provide students 
with valuable critical-thinking opportunities and help   
them apply chapter content to HOSA competitive events 
and future health science careers.

•	 Correlated to the Precision Exams Medical Terminology 
industry-recognized credential, helping students obtain 
certificates that increase their employability.
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When	you	 think	of	 the	cardiovascular	 system,	
you	 may	 think	 of	 the	 heart.	 The	 cardiovascular	
system,	 however,	 is	 far	 larger	 and	 broader	 than	
its	central	organ.	The	cardiovascular	system	circu-
lates	blood	throughout	your	body.	Blood	transports	
oxygen	and	carbon	dioxide	throughout	the	body’s	
tissues.	In	this	section,	you	will	learn	about	blood	
and	about	the	functions	and	structures	of	the	car-
diovascular	system.

Functions of the Blood
Your	 blood	 is	 a	 living	 tissue	made	 of	 various	

cells	that	perform	vital	functions.	Red	blood	cells	
(RBCs)	carry	oxygen	from	your	lungs	to	the	cells,	
tissues,	 and	 organs	 throughout	 your	 body.	 They	
also	remove	carbon	dioxide	to	prevent	a	buildup	
of	waste	in	body	tissues.	This	gas	exchange	is	criti-
cal	to	the	continued	functioning	of	the	body.	White	
blood	cells	(WBCs)	defend	your	body	against	infec-
tion	and	disease.	When	you	get	a	cut	or	a	wound,	
cell	 fragments	known	as	blood platelets	help	your	
blood	 clot.	 Bone	 marrow,	 the	 spongy	 material	
inside	 your	 bones,	 is	 constantly	 manufacturing	
new	blood	cells	to	replace	those	that	naturally	die.

Structure of the Blood
Blood	contains	two	major	elements:	blood cells	

(the	 solid	 component	 also	 known	 as	 the	 formed	
elements)	and	plasma	(the	liquid	component).	The	

formed	elements	consist	of	red	blood	cells,	white	
blood	cells,	and	platelets.	The	 liquid	component,	
plasma,	makes	up	more	 than	half	 of	 your	blood	
(Figure 6.1).

There	 are	 three	 groups	 of	 blood	 cells:	
erythrocytes	 (uh-RITH-roh-sights),	 or	 red	 blood	
cells;	leukocytes	(LOO-koh-sights),	or	white	blood	
cells;	 and	 thrombocytes	 (THROM-boh-sights),	
commonly	known	as	blood	platelets.	Blood	 cells	
are	produced	primarily	in	the	bone	marrow	as	the	
body	needs	 them.	They	 take	on	 their	specialized	
functions	 because,	 during	 formation,	 proteins	 in	
the	 bloodstream	 and	 bone	 marrow	 help	 change	
their	size	and	shape	(Figure 6.2).

Erythrocytes
Red	 blood	 cells	 (RBCs),	 or	 erythrocytes,	 are	

manufactured	 in	 the	 bone	marrow.	A	 blood	 cell	
starts	out	as	a	large,	immature	cell	called	a	blast,	
which	 shrinks	 as	 it	matures.	As	 a	 red	 blood	 cell	
matures,	 hemoglobin	 replaces	 its	 nucleus.	 The	
protein	 hemoglobin	 (HEE-moh-gloh-bin)	 allows	
red	 blood	 cells	 to	 transport	 oxygen	 and	 carbon	
dioxide	through	the	blood	as	they	travel.

The	surfaces	of	RBCs	contain	molecules	known	
as	 antigens.	 These	 antigens	 are	 naturally	 occur-
ring,	 meaning	 you	 were	 born	 with	 them.	 These	
antigens	 help	 determine	 a	 person’s	 blood type.	
The	four	major	inherited	blood	types	are	A,	B,	AB,	
and	O.	The	red	blood	cells	of	someone	with	an	A,	
B,	or	AB	blood	type	have	A	and/or	B	antigens.	The	
red	blood	cells	of	someone	with	an	O	blood	type	
do	not	 contain	 these	antigens.	Another	 inherited	

Red blood cells
Platelets

Blood vessel

White blood cells
Plasma

© Body Scientific International

Figure 6.1 Blood	consists	of	blood	cells	and	platelets	(the	solid	component,	or	formed	elements)	and	of	plasma	
(the	liquid	component).
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A. Prone position B. Supine position

C. Fowler’s position D. Semi-Fowler’s position

E. Lateral position F. Trendelenburg position

G. Sims’ position H. Lithotomy position

I. Knee-chest position J. Dorsal recumbent position

45° 30°

45°
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Figure 10.11  Patients are placed in various positions depending on the type of examination or treatment they are to receive. 
Which position calls for a patient to lie on their stomach?
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specific sides of an object. For example, when 
you look at a car from the front, you see the 
front bumper, headlights, windshield, side mir-
rors, and many other details. How does the view 

Orthographic drawings are created using 
orthographic projection. Orthographic projection 
can be confusing to understand. The key to under-
standing orthographic projection is the ability to 
visualize the product. Visualization is the ability 
to mentally see a representation of a product for 
which there is no physical object. Engineers must 
have the ability to visualize objects. Engineers use 
orthographic projection to describe their visual-
ization of a solution. 

“Design is thinking made visual.”

—Saul Bass

Orthographic projection can have up to six 
different sides, as in the case with rectangles. 
See Figure 6-6. Every rectangular object has four 
sides, a top, and a bottom. Each side becomes a 
different view. Orthographic drawings illustrate 

Figure 6-6.
The views of the object are projected onto the sides 
of a box.

Goodheart-Willcox Publisher

Schematic Drawings
Engineers use schematic drawings to show an 

entire system. Schematic drawings are used to 
show how different parts are connected together 
to form a system. Schematic drawings are most 
commonly used for plumbing systems, electrical 
circuits, and production lines. The purpose of a 
schematic drawing is not to communicate size or 
shape of an object, but to show how parts of a sys-
tem work together. Dimensions are not used on a 
schematic drawing.

For example, electrical schematic drawings 
show the flow of electricity between different 
parts of the circuit, and plumbing schematic draw-
ings show the way water flows through all of the 
different components of a water system. These 
drawings are intended to show the relationship 
between all the components in the system. They 
are often helpful in diagnosing a system problem 
because they describe the direction of flow and 
purpose of each object in the system.

The use of symbols is critical to the creation 
of schematic drawings. See Figure 6-4. Engineers 
follow the ANSI system of symbols. The engineer 
uses ANSI symbols for each part of the system and 
lines to connect each part of the system. The lines 
are used to represent the path. For example, on an 
electrical circuit, the lines stand for wire, and in 
a plumbing system, the lines represent the pipe 
through which the water travels. See Figure 6-5.

Drawing 
Classifications

As previously described, engineers use vari-
ous working drawings to show how a part is put 
together or to show the specific parts of a design. 
These drawings comprise two types of drawings: 
orthographic drawings and pictorial drawings. 

Orthographic Drawings
Orthographic drawings use multiple views to 

describe the size and shape of an object. Because 
these drawings show many different views, they 
are often referred to as multiview drawings. Any 
three-dimensional object has six sides that can be 

Figure 6-4.
Standard symbols are used to make schematic 
drawings easier to draw and understand.

+

+

–

–

Wires not connected

Wires connected

Cell

Battery

Antenna

Ground

Chassis ground

Resistor

Tapped resistor

Potentiometer

Variable resistor

Capacitor, fixed
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Figure 6-5.
Schematic drawings are used to communicate electrical circuits or plumbing systems.
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change when you look at the car from the side? 
On the side of the car, you see the front fender, 
driver side door, rear passenger door, rear fender, 
and small door that covers the gas cap. When you 
move to the rear of the car, what do you see? You 
see the rear bumper, taillights, back end of the 
trunk, rear windshield, and side mirrors sticking 
out from the sides of the car. If you crawl under-
neath a car, what do you see? You see the many 
different components that make the automo-
bile move. You will see suspension systems, the 

engine, transmission, exhaust system, and many 
other objects. If you look at the car while standing 
above it, you see the top of the hood, passenger 
cabin, trunk, and side mirrors sticking out from 
the sides of the car.

To accurately describe the car, you need infor-
mation from all of these views. This information 
includes the height of the car from the side, front, 
or rear; the width of the car from the top, front, 
or rear; and the overall length of the car from the 
top, bottom, or side.

History of Drafting
A drafter is someone who draws documents 

for official purposes. Drafters are among the 
oldest documented professions. Drafting began 
with prehistoric humans drawing images on 
the walls of their caves to communicate their 
ideas and representations of the world around 
them. The first known cave paintings, found 
in Aurignac, France, were drawn thousands of 

years ago. Drafters have used many different 
tools over the years such as rocks, sticks, pencils, 
T-squares, compasses, and now, CAD software. 
While the technologies have drastically 
changed, the basic principle has remained the 
same. Engineers and drafters communicate their 
design ideas with others to produce solutions to 
the problems they encounter. See Figure A.

Figure A. DC Studio/Shutterstock.com

History
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•	 Numerous special features—Before You Begin, Careers in Drafting, Industry 
Connection, and Communicating about Drafting—promote student engagement 
and class discussions.
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and practice drafting techniques.
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dimensioning should conform to the following 
rule:

1. All fractions should be reduced to their 
lowest common denominator:
1/2, not 4/8 or 8/16
3/4, not 6/8 or 12/16

Dimensioning Circles, 
Holes, and Arcs

Many products are manufactured 
from parts that contain circles, cylindrical 
solids, round holes, or arcs in their design, 
Figure 10‑17. These shapes are usually created 
using one or more manufacturing processes. 
Processes such as cutting, reaming, boring, 
turning, drilling, spotfacing, counterboring, 
and countersinking are used to produce round 
shapes, Figure 10‑18.

When dimensioning circles, holes, and arcs, 
it is important that the information given con-
veys the proper manufacturing procedure. The 
information may describe either a drilling or 
cutting procedure. If certain guidelines are fol-
lowed, the correct procedure will be conveyed, 
and the correct tool will be chosen for the job.

When dimensioning an arc greater than 
180°, dimension it as a diameter. This conveys 
a drilling procedure. When the drawing is 
used to make the part, the correct size and 
type of tool will be selected for manufacture. 
When dimensioning an arc 180° or smaller, 

9. Numerals and fractions must be drawn 
to the proper height in relation to one 
another, Figure 10‑16. Proper sizes for 
lettering fractional numbers are discussed 
in Chapter 8.

General Rules 
for Inch Dimensioning

As previously discussed, mechanical 
drawings based on the US Customary system 
are most commonly dimensioned in decimal 
inches. Decimal inch dimensioning should 
conform to the following rules:

1. A zero should not be used before the 
decimal point for values less than 1″. 
For example:
.6, not 0.6

2. In drawings with geometric dimensioning 
and tolerancing, a dimension is expressed 
to the same number of decimal places as 
its tolerance. Geometric dimensioning 
and tolerancing is discussed later in this 
chapter. In inch tolerance dimensioning, 
zeros are added to the right of the decimal 
point for decimal inch values where 
necessary. Hence, if the tolerance is in 
three-place decimals, all dimensions will 
be in three places:
.375 and .500, not .375 and .5
Fractional inch dimensioning is less com-

mon than decimal inch dimensioning in 
mechanical drafting. However, this type of 

Goodheart-Willcox Publisher

Figure 10‑16. Numerals and fractions must be drawn to the 
proper size and orientation.
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Figure 10‑17. These automobile castings are typical of 
manufactured parts that contain circles, round holes, and arcs in 
their design.
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EHougen Manufacturing, Inc. Sandvik Coromant Co.

Figure 10‑18. Machine tools and operations used to produce hole features. A—A cutting tool with a drill bit. B—A cutting tool with a 
reamer bit. Reaming produces a very accurately sized hole. The hole is first drilled slightly undersize before reaming. C—Countersinking 
prepares a hole to receive a flathead screw. D—Boring is an internal machining operation. E—Turning work on a lathe.

Komet of America, Inc.

Komet of America, Inc.

Komet of America, Inc.
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New HOSA activities encourage involvement
in CTSO leadership

Course: Food Science

Principles of Food Science
©2022, 5e
by Janet D. Ward, Larry T. Ward, and Jodi Songer Riedel

An exploration of how science affects food
preparation, processing, and packaging

Covers chemistry, microbiology, and physics as
applied to food systems; includes new Farm
Futures features

Scan to
learn more

Scan to
learn more

Scan to
learn more
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Course: Foundations of Cybersecurity

Principles of Cybersecurity
©2020
by Linda K. Lavender

An introductory text with effective pedagogical
elements and hands-on practice

Includes everything you need to teach a
cybersecurity course, including labs and
case studies

Course: Technology Applications, Grades K–8

Introduction to Computer Science: Coding
©2024, 2e
by Kathleen M. Austin and Lorraine N. Bergkvist

Built for exploring computer science courses using
cross-curricular connections to math, science,
and language arts

Explores concepts using free versions of Scratch,
MIT App Inventor, OpenSCAD, and HTML

Scan to
learn more

Scan to
learn more

Course: Computer Science I

Introduction to Computer Science:
Java Programming
©2021
by Julie A. Anderson, Kathleen M. Austin, and
Lorraine N. Bergkvist

Basic Java coding concepts that introduce
computer science to high school students

Covers the basics of this easy-to-learn and
practical programming language

Scan to
learn more

New Copyright!
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Updated, comprehensive     
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Aligned to IRCs with CTSO Prep

Together, We Build Careers® www.g-w.com/texas

Experts in Career and
Technical Education

Scan to
learn more

Cover
100%
of the
TEKS!


