9th Grade Distance Learning: Week of May 18th
Monday, 5/11

Tuesday, 5/12

Wednesday, 5/13

Thursday, 5/14

Literature

Part 1: What are you really good at? Brainstorming
Please make a list and then brainstorm in response to the prompts.
Part 2: Background Information
Read and respond to the background information before proceeding to the
essay.
Part 3: Reading
Read the essay, “Math and Aftermath” by Lensey Namioka, taking notes as
you read.
Part 4: Analysis
After reading, answer the questions in complete sentences.
Please submit completed work to Mr. Nugent on Google Classroom.

Part 1: What does a community
owe its children?
Answer the questions in at least a
paragraph.
Part 2: Reading
First, read the background information
on page 459. Second, read the essay,
“The Future in My Arms” by Edwidge
Danticat, taking notes as you read.
Part 3: Analysis
After reading, answer the questions in
complete sentences.
Please submit completed work to Mr.
Nugent on Google Classroom.

Part 1: Extended Responses
Increase your understanding of “The
Future in My Arms” by responding to
the prompts in multiple paragraphs.

Algebra I

Statistics: Mean, Median, Mode
Watch the video(s) linked in this
packet and post your completed work
to Google Classroom/email Mr.
Shareeq at sshareeq@pfpcs.org.

Box and Whisker Plots
Watch the video(s) linked in this
packet and post your completed work
to Google Classroom/email Mr.
Shareeq at sshareeq@pfpcs.org.

Stem and Leaf Plots; Number Plots
Watch the video(s) linked in this
packet and post your completed work
to Google Classroom/email Mr.
Shareeq at sshareeq@pfpcs.org.

Data Analysis
Watch the video(s) linked in this
packet and post your completed work
to Google Classroom/email Mr.
Shareeq at sshareeq@pfpcs.org.

Integrated
Science

Ecology Overview
Complete the readings and questions
in this packet related to the topic
above. Submit your responses to Ms.
Mills via Google Classroom.

Ecological Organization
Complete the readings and questions
in this packet related to the topic
above. Submit your responses to Ms.
Mills via Google Classroom.

Population
Complete the readings and questions
in this packet related to the topic
above. Submit your responses to Ms.
Mills via Google Classroom.

Population Growth Patterns
Complete the readings and questions
in this packet related to the topic
above. Submit your responses to Ms.
Mills via Google Classroom.

World
History

Reform Movements
Complete the readings in this packet
and submit your answers to Mr.
Barnett via Google Classroom.

Reform Movements
Complete the readings in this packet
and submit your answers to Mr.
Barnett via Google Classroom.

Reform Movements
Complete the readings in this packet
and submit your answers to Mr.
Barnett via Google Classroom.

Reform Movements
Complete the readings in this packet
and submit your answers to Mr.
Barnett via Google Classroom.

FACS
Health

Chapter 14: Career Preparation
Read the chapter and answer the Case Study and FAQ questions. Submit your responses to Ms. Wood via Google Classroom.
Chapter 15: Skeletal, Muscular, and
Nervous Systems
Read Lesson 1 and answer the
Review Questions. Email your
answers to Ms. Stone.

Chapter 15: Skeletal, Muscular, and
Nervous Systems
Read Lesson 2 and answer the
Review Questions. Email your
answers to Ms. Stone.

Chapter 15: Skeletal, Muscular, and
Nervous Systems
Read Lesson 3 and answer the
Review Questions. Email your
answers to Ms. Stone.

Chapter 15: Skeletal, Muscular, and
Nervous Systems
Read Lesson 4 and answer the
Review Questions. Email your
answers to Ms. Stone.

Credit Recovery was due by May 15th (last Friday!!!). Email your completed Credit Recovery to Ms. O’Neal.

Literature

Before Reading

Math and After Math
Essay by Lensey Namioka

What are you really
at?

good

KEY IDEA Knowing what you’re good at can take you a long way
toward finding work and activities that you enjoy. In “Math and
After Math,” Lensey Namioka describes how she first embarked
on one career path and then later discovered her true talent.
DISCUSS Make a list of activities you particularly enjoy.
For each one, list the skills that help you succeed at the
activity. With a partner, brainstorm career possibilities
that could make use of those skills.
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Cooking
• ability to follo
w
recipes
• knack for comb
ining
ingredients

elements of nonfiction: implied main idea

In nonfiction, the writer’s central idea or message is called the
main idea. The main idea may be stated directly, or it may be
implied or suggested through details or anecdotes.
In “Math and After Math,” Lensey Namioka develops
the main idea primarily through a series of anecdotes. To
identify the implied main idea as you read, ask yourself, What
important idea is conveyed by the anecdotes? How does this
idea relate to the author’s conclusion?

reading skill: analyze seQuence of events

The events in a memoir are not always described in the same
sequence in which they occurred. When relating events, a
writer may move back and forth in time to make a point. This
skipping around in time can be confusing, however, so it’s
important for the reader to keep track of the real sequence of
events. Signal words, such as when, by the time, or for years,
help to clarify this sequence.
As you read “Math and After Math,” use a chart to jot down
the important events in each stage of Namioka’s life. Then
number them in the order they occurred in time.
Stage in Life

Order

Second grade

Years later

Event
Namioka suffers
“abacus anxiety.”
Family emigrates to
America. Math is best
subject.

vocabulary in context

Lensey Namioka uses the following boldfaced words to tell
her tale of personal discovery. Use context clues to determine
the meaning of each one.
1. The speaker’s dialect revealed that he was not a native
of the area.

2. The movie’s scenario included no plot twists or surprises.
3. Her ability to act is intuitive; she has never had a lesson.

4. The detective’s analytic approach to solving problems led
him to the killer.
5. Your hypothesis will not stand up to further testing.

Always an Outsider
Lensey Namioka
was born in China
and moved to the
United States when
she was nine years
old. She has lived
in many places and,
consequently, has
felt herself to be
something of an
outsider wherever
Lensey Namioka
she has lived. It’s not
born 1929
surprising, then, that
the protagonists in her stories for young
adults are usually outsiders too.
Multicultural Author Namioka’s writing
draws on both her Chinese heritage and
her husband’s Japanese heritage. She has
written humorous novels about young
Chinese immigrants in America, as well as
a series of adventure-mystery books about
two 16th-century Japanese samurai.

more about the author

For more on Lensey Namioka, visit the
Literature Center at ClassZone.com.

Background

Girls and Math In “Math and After Math,”
Namioka describes how she stood out in her
American classrooms as a girl who was good
at math. Researchers have long sought to
determine whether the differences in math
performance between girls and boys stem
from biology or culture. In elementary
school, girls tend to outperform boys in
many subjects, including math. In high
school, however, the situation changes.
Statistics show that, as a group, boys
score slightly higher than girls on math
aptitude tests. Also, boys tend to choose
math-related college majors and careers
more often than girls do, although this is
changing. Researchers continue to debate
various hypotheses that explain these
gender differences.

math and after math
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Math

and After Math
lensey namioka

10

“Seven!” shouted the teacher.
Or did he shout “Four”?
I shrank down in my seat. Math class was an absolute nightmare. The
teacher scared me so much that my hands got sweaty, and my fingers slipped
on the abacus1 beads.
I was in the second grade when I discovered that I suffered from abacus
anxiety. The trouble was that I was going to a school where the teacher spoke a
different dialect. I grew up with Mandarin, the dialect spoken by the majority
of the Chinese. When the eastern part of China was occupied by the Japanese,
our family moved inland, to a region where I could barely understand the
local dialect.
Writing was pretty much the same in any dialect, so in language and history
classes I didn’t have trouble with what was on the blackboard. My problems
started in the math class, where we had to learn the abacus. Before the days of
the calculator, the abacus was the main tool for adding and multiplying. It still
is, in many parts of China (as well as in countries like Japan and Russia).
The abacus teacher would shout out the numbers he wanted us to add or
multiply. My ears didn’t always understand what he said, so seven, for instance,
sounded a lot like four.

1. abacus (BbPE-kEs): a manual computing device consisting of rods hung within a frame
and strung with movable counters.
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unit 4: theme and symbol

ANALYZE VISUALS
What elements of the
photograph reflect the
writer’s attitude
toward math?

dialect (dFPE-lDktQ) n.
a variety of a standard
language unique to a
certain region or social
group

20

30

40

Until that class, math was one of my better subjects, especially when it came
to multiplication. Years later, when we emigrated to America, I was astounded
to hear one of my American friends recite the multiplication table:
“Two times one is two. Two times two is four. Two times three is six . . .”
It seemed to take forever. a
The multiplication table is much shorter in Chinese. One reason is that the
Chinese names for numbers are all one-syllable. We don’t have numbers like seven.
Also, we omit words like times and equals while reciting. Instead of “Seven
times two equals fourteen,” we say, Er qi shi si, or literally, two seven fourteen.
So we do it in four syllables instead of eight.
The best trick is that we memorize only half as many entries, because we
know that seven times two is the same as two times seven. (I learned later this
was called the Commutative Law.)
This meant I could rattle off the multiplication table about three times
faster than my American classmates. But I learned the table even faster than
my Chinese classmates. The reason was that I sang it.
“You can remember a tune better than a string of numbers,” my father told
me. “So I want you to sing the multiplication table.”
The standard way to teach musical notation in Chinese schools was to give
numbers to the diatonic scale:2 do was one (not a female deer), re was two (not
a ray of sunshine), mi was three, and so on. When I had to remember that two
times seven was fourteen, my father told me to hum the little tune re ti do fa.
This was not a pretty tune, but it certainly stuck in my mind.
2. diatonic (dFQE-tJnPGk) scale: the standard musical scale of seven tones, often referred to as
do, re, mi, fa, sol, la, and ti.
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a SEQUENCE OF EVENTS

Reread lines 20–24.
Which words indicate
the passage of time?

50

60

70

80

Following Father’s suggestion, I learned the multiplication table very
quickly, and even now I still hum. The other day, when I was in the store
buying candy bars, I noticed another customer staring at me. I was trying to
figure out if my fistful of change was enough for four candy bars, and I must
have been humming as I multiplied.
When I entered American schools, my best subject was math. I didn’t need
to know much English to manage the Arabic numbers,3 and my Chinese
school had been a year ahead of American schools in math (because of shorter
multiplication tables, maybe). b
After a while I realized that my classmates found me weird. During our
early years in America, my family lived in towns where there weren’t too many
Asians, and I looked different from everybody else in class. It turned out that
my weirdness wasn’t just because I looked different, or because I hummed
funny tunes.
“How come you’re so good at math?” asked one of my classmates.
“Why shouldn’t I be?” I asked.
“You’re a girl!”
In America, apparently, it was unusual for a girl to be good at math. It was
different in China, where women were good at figures. They regularly kept the
household accounts and managed the family budget.
A few years ago, I saw a movie about Chinese-Americans called Dim Sum.4
A Chinese man who ran a restaurant in Chinatown brought his receipts to a
woman friend, who figured out his accounts for him.
My American friends found the situation strange. “It’s not unusual at all,”
I told them. “In my family, for instance, my mother made the major
financial decisions.”
In fact, my mother made a financial killing when we were living in Berkeley,
California. A neighbor took her to a land auction. A piece of land near our
house was offered for sale, and Mother thought it would be fun to bid on it.
Someone was bound to top her bid, she thought.
She was stunned when nobody else made a bid, and Mother found herself
the owner of a large plot of land.
As she and her friend prepared to leave the auction room, a man rushed up
to them. He was a realtor who had planned to bid for the land, but had arrived
at the auction too late.
“I’ll give you whatever you paid, plus something extra!” he told Mother.
“No, thank you,” said Mother. “I’m quite happy with the purchase.”
The realtor raised his offer, but Mother still turned him down. He became
frantic. “Look, I’ll go as high as two thousand dollars above your bid!”
This just made Mother more stubborn. “No, I want to keep the land.”
The realtor obtained our address and phone number, and immediately
called our house.

b

IMPLIED M AIN IDEA
Consider Namioka’s
childhood success with
math. What is she
implying about Chinese
math education?

3. Arabic numbers: the numerical symbols 1, 2, 3, 4, 5, 6, 7, 8, 9, and 0.
4. Dim Sum: the movie title refers to a Chinese cuisine in which small portions of a variety of foods,
including an assortment of dumplings, are served.

math and after math
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When Father answered the phone, the realtor shouted, “Do you know what
your wife just did? She threw away a chance to make two thousand dollars!”
“I’m sure she had her reasons,” Father answered calmly. Nothing that the
realtor said could disturb him.
The land turned out to be an excellent investment, and helped to provide a
tidy nest egg for my parents in their old age. c
In many other Asian countries, too, the housewife is the one who manages
money. It’s normal for the husband to hand over his paycheck to his wife,
and out of it she gives him an allowance. Perhaps it’s the result of Confucius’s
teaching5 that a gentleman is above money, so it’s the woman’s duty to be
concerned with such petty matters.
Things were very different in America. An American husband would hit the
roof if his wife did what my mother had done. Women here were supposed to
be hopeless when it came to money matters and figures.
Many girls got good math grades in elementary school, but their grades
began to slip when they entered middle school. By then they were getting
interested in boys, and they didn’t want the boys to think they were weird.
I was weird in elementary and middle school because I was a real whiz at
multiplication. In high school, I continued to be a whiz in my geometry and
algebra classes. I was lucky to have a geometry teacher who addressed us by last
name and didn’t care whether you were a boy or a girl, as long as you agreed
with Euclid.6
My high school geometry class was also the first place where the word
argument meant something good. My parents complained that I was always
arguing. In geometry class, making an argument meant presenting something
in an orderly, logical manner.
I also liked the story or word problems in my algebra class. Years later, when
I was teaching math, I couldn’t understand why many students complained
bitterly about them. To me, story problems meant fiction, romance. The most d
exciting one involved an army column marching forward at a certain speed. A
messenger at the head of the column was sent back to the rear. If the column was
so many miles long, would he be able to deliver his message in time? I pictured
the following scenario:
“We expect to engage the enemy in half an hour,” the commander told the
messenger. “You have to get word to the men in the rear of the column!”
The mud-splashed rider desperately lashed his horse, while arrows fell on
him from ambushers. How fast did he have to ride so that he would reach the
rear guard in time to deliver his message?
Attacking these story problems with relish, I was usually one of the first in
the class to finish, and I was often sent to the board to write out the solution.

5. Confucius’s (kEn-fyLPshEs-Gz) teaching: the Chinese philosopher Confucius (551–479 B.C.) taught ideas
about practical moral values that are still widely followed in China today.
6. Euclid (yLPklGd): a third-century-B.C. Greek mathematician upon whose ideas much of the study
of geometry in schools is based.
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c

IMPLIED M AIN IDEA
Reread Namioka’s
anecdote about her
mother’s real estate
purchase. What is
the main idea of
this anecdote?

d SEQUENCE OF EVENTS

In this paragraph
Namioka flashes forward
to her adulthood. What
is she able to reveal by
doing this?

scenario (sG-nârPC-IQ) n. a
description of a possible
course of action or events

A math lecture in a university lecture hall

By the time I started college, I began to realize that it was unusual,
unnatural—maybe even unhealthy—for girls to be good at math. I entered
Radcliffe College, which was connected with Harvard. Some of my laboratory
courses were taken together with the Harvard students, but classes such as
English and math were taught separately on the small Radcliffe campus.
The English classes usually had around twenty students, but my beginning
130
calculus class had only five of us. According to rumor, new instructors at
Harvard were assigned to teach Radcliffe math classes as a test.
“If they manage to get through the year without breaking down, they’re
allowed to go on to higher things,” we heard.
On the first day of our math class, the instructor (who later became a
famous mathematician) crept into the room without looking at us, and spent
the whole period mumbling into the blackboard. In fact, he spent the whole
year mumbling into the blackboard.
“He’s awfully shy, isn’t he?” I remarked to a friend.
math and after math
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“Maybe he’s just scared of girls who study math,” she said.
Things got better when I entered the University of California, which was
co-ed. The math classes were larger, and five girls in a class of forty boys
weren’t enough to scare the instructors.
By this time I knew that in America a girl who was good at math was not
only unusual, unnatural, unhealthy, but—worst of all—unattractive.
“Boys don’t date you if you’re a math whiz,” I was told. e
The situation was different for me. First of all, racial cross-dating was still
rare when I was in college, so I dated only Chinese-American boys, who were
hardened to the sight of their mothers or sisters doing math.
I got very good grades in math throughout my school years and majored
in mathematics in college. I had a head start in the multiplication table, and I
loved arguing and proving things. By the time I learned that I wasn’t supposed
to do well in math, it was too late.
A hot topic when I was in graduate school was the right-brain, left-brain
debate. Scientists decided that men tended to use their left brain, which was
the reasoning part, while women used their right brain, the intuitive part.
“That’s why we’re good at hard sciences and math,” the boys in my classes
assured us. “You girls should stick with poetry, history, art, and things like that.
It’s a matter of genes or hormones.”
Then, later studies showed that the Japanese listened to insect sounds with
their left (analytic) brain, while Westerners listened to insects with their right
brain. Still other studies showed that professional musicians (both male and
female) listened to music with the analytic side of their brain, while the general
public listened with their intuitive side.
It began to seem that training and social pressure, not genes and hormones,
influenced which side of the brain was used. I eagerly followed the debate and
could hardly wait for the day when it was okay for women to study science and
math in America. f
Today, attitudes are finally beginning to change. My daughters tell me that
girls in high school math classes are less afraid to do well, and many women go
into science and math in college. (One of my daughters is a computer scientist,
and the other is an engineer.)
For years, I seemed to be doing well in math because of my Chinese
background, because I wasn’t afraid to get good math grades in school. I did
all the assigned problems without much trouble. But it wasn’t enough to do
all the problems assigned by the teacher. To be a creative mathematician, you
also have to make up problems. I finally learned that I would never do really
original work in mathematics.
I found that, for math at least, I lacked what the Chinese call huo qi,7
literally “fiery breath,” in other words, ambition and drive. In English the

7. huo qi (hwI chC).
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e

IMPLIED M AIN IDEA
What do Namioka’s
anecdotes about college
suggest is the main
reason that American
girls do poorly in math?

intuitive (Gn-tLPG-tGv) adj.
based on what seems to
be true without conscious
reasoning; instinctive
analytic (BnQE-lGtPGk) adj.
using logical reasoning
or analysis

f

IMPLIED M AIN IDEA
Reread lines 160–168.
How do these later
studies on the brain
support Namioka’s
main idea?
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expression “fire in the belly” comes close. I didn’t think I was creative enough
in mathematics to do good research, nor did I have the drive. g
My immediate excuse for getting out of math was the difficulty of arranging
for childcare. To be completely honest, I have to admit that I left mathematics
because I wasn’t all that good, despite my early impressive grades.
I made the transition from mathematics to freelance writing through
translation work. For a brief period, I translated mathematical papers from
Chinese into English.
My work dried up, however, when the Cultural Revolution8 swept over
China. Mathematicians, like other scholars, were ordered to stop research
and write papers confessing their political shortcomings. (These were the
lucky ones. The unlucky ones spent their time cleaning latrines.) With no
mathematical papers to translate, I eventually took up freelance writing.
My parents reproached me. “How can you give up a beautiful subject
like mathematics?”
“We can admire beautiful pictures or music,” I told them. “But we don’t all
have the gift to paint or compose.”
“You spent so many years studying math,” some people say. “Does it help
you at all in your writing?”
Math has taught me the useful lesson of thrift. I’ve met hundreds of
mathematicians, and not one of them was a spendthrift. In math you’re
taught to squeeze the strongest possible result out of the weakest possible
hypothesis—in other words, you try to get the most value for your money.
This thrifty habit stayed with me after I became a writer. When I put people
or events into a book, I squeeze the most out of them. Very few things are
thrown in and then forgotten later. As a result my plots seem to be carefully
worked out in advance, instead of being made up as I go along.
Years ago, I enjoyed story problems because the stories fired my imagination.
In fact, writing fiction was where I finally found my “fiery breath.” Instead
of story problems, I can write problem stories. And that’s what I’m still
doing today. !

g

IMPLIED M AIN IDEA
What does Namioka
suggest is needed in order
for a person to express a
true talent?

hypothesis (hF-pJthPG-sGs)
n. an assumption made in
order to test its possible
consequences

8. Cultural Revolution: a political upheaval in China in the 1960s that resulted
in many attacks on intellectuals.

math and after math

455

After Reading

Comprehension
1. Recall Why did Namioka do so well in math as a young child?
2. Recall In the United States, how did Namioka’s classmates regard her talent
for math? Why?
3. Summarize According to Namioka, what is the typical Chinese attitude
about girls’ and women’s abilities in the area of math?
4. Clarify Why did Namioka finally give up her work in mathematics?

Critical Analysis
5. Compare and Contrast Cultures What is the main cultural difference
discussed in this selection? Support your answer with details from
the selection.
6. Analyze Conflict In this essay, Namioka traces her struggle to determine
her true talent. What part of this conflict is internal? What part is external?
Give reasons for your responses.
7. Identify Implied Main Idea In your own words, state the main idea of this
selection. Cite evidence from the selection to support your answer.
8. Evaluate Sequence On your sequence chart, review the parts of the essay
where Namioka describes events out of chronological order. In each case,
evaluate the effect of this change of sequence. Do you think this is a good
technique? Cite evidence to explain your opinion.
9. Make Judgments How do contemporary views on women’s talent in
math compare with those discussed in this selection? Cite evidence to
support your claim.
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Vocabulary in Context
vocabulary practice

Decide whether these statements are true or false.

word list
analytic

1. If you have an intuitive understanding of a procedure, you will probably
check each step as you go.

dialect

3. A student asking for more homework is an unlikely scenario.

scenario

2. Spanish is a dialect of English.

hypothesis
intuitive

4. A hypothesis is often the first step in an investigation.

5. A person with an analytic mind could probably be a successful
mathematician.

vocabulary in writing

Write a summary of this memoir using at least three of the vocabulary words.
Here is a sample opening.
example sentence

The teacher’s dialect confused young Namioka and stopped her from
doing her best in math.

vocabulary strategy: using context clues

Dialect refers to a variety of speech that differs from the standard speech
patterns of a given culture. Vocabulary is one element of dialect. For example,
a person might refer to a sweet, carbonated beverage as a soda, a pop, or a soft
drink, depending on where he or she lives in the United States. You can often
infer the meaning of a word in dialect by noting context clues in the sentences
and paragraphs that surround the word.
PRACTICE Identify the meaning of the underlined term in each sentence.
Use context clues and your own knowledge to determine its meaning. Work
with other students to try to identify where or by whom the term is mostly used.
1. Put a schmeer of cream cheese on that bagel.

2. The gumbands holding the papers together were old and frayed.
3. You can pack your lunch in that little poke.

4. My grandparents lived on the top floor of the two-flat where I grew up.
5. That plug ought to be put out to pasture.

6. After drinking the chocolate frappé, he wasn’t hungry for dinner.
7. Leon is getting together with his homeboys.

8. You can get some water from the bubbler in the hallway.

vocabulary
practice

For more practice, go
to the Vocabulary Center
at ClassZone.com.

math and after math
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Before Reading

The Future in My Arms
Essay by Edwidge Danticat

What does a community
its
?

owe children
KEY IDEA Parents, of course, have a huge commitment to their
children. But what is the responsibility of a community to its young?
A familiar African proverb states, “It takes a village to raise a child.”
Do you agree?
QUICKWRITE In a small group, discuss how people in your
community have influenced your life. Did someone teach
you to play soccer or baseball? What about the person who
always made a point of asking how you were doing? Create
a concept web, as shown, with people who have helped you.
Then choose one person and write a paragraph describing
how he or she has made a difference in your life.
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unit #, unit title

People Who
Helped Me
Basketball Coach
taught me to be
a team player

literary analysis: author’s perspective

An author’s perspective is the lens through which a writer
views a subject. This lens is made up of the writer’s ideas,
values, feelings, and beliefs—products of the writer’s life
experiences and cultural upbringing. For example, in “Math
and After Math” (page 448), Lensey Namioka writes from the
perspective of a Chinese–American female who has a talent
for math and was raised to believe that it is “not unusual at
all” for a woman to excel at mathematics. Readers learn her
perspective from direct statements as well as anecdotes that
illustrate her views.
As you read “The Future in My Arms,” determine Edwidge
Danticat’s perspective by examining the following:
• statements of opinion
• tone, or attitude
• diction, or word choice
• repeated words or ideas
• the descriptions of cultural customs
• the portrayal of her niece

reading strategy: monitor

Monitoring is the strategy of checking your comprehension
as you read and intentionally using other strategies to improve
it. For example, if as you read you realize that you are not
understanding the text very well, you might decide you need
to slow down your reading pace, reread, or skim the next
section before reading it. With “The Future in My Arms,”
the following strategies may be especially helpful:
• Predict what will happen later in the selection.
• Question the events described and their significance.
• Reread passages that you find confusing.
As you read, keep track of your thoughts, ideas, and
questions by jotting them down.

An Early Start
When Edwidge
Danticat came to the
United States from
Haiti at the age of
12, she had a hard
time fitting in at
school. She sought
refuge in writing
and began a story
that would develop
into her first novel,
Edwidge Danticat
Breath, Eyes, Memory.
born 1969
She published the
novel in 1994, when she was in her mid-20s,
after earning a Master of Fine Arts degree
in creative writing from Brown University.
Other major works include Krik? Krak!, The
Farming of Bones, and The Dew Breaker.
One Voice in a Million Critics have
acclaimed Danticat as “the voice of Haitian
Americans,” but she resists the title.
Danticat says, “There are millions and
millions of Haitian voices. Mine is only one.
My greatest hope is that mine becomes
one voice in a giant chorus that is trying to
understand and express artistically what
it’s like to be a Haitian immigrant in the
United States.”

more about the author

For more on Edwidge Danticat, visit
the Literature Center at
ClassZone.com.

Background

The Haitian Diaspora Danticat’s transition
into a new country and culture was eased by
the support of her family and of the Haitian
community in Brooklyn, New York. Many
Haitians emigrate to the United States
and other countries to escape the extreme
poverty and political instability of their
native country. This emigration of hundreds
of thousands of Haitians to other countries
has been called the Haitian Diaspora.

the future in my arms
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the future

in My Arms

a

Edwidge Danticat

10

20

I had never held any living thing so tiny in my hands. Six pounds and one
ounce, lighter than my smallest dumbbell was my newborn niece, her face
bright pink, her eyes tightly shut, her body coiled around itself in a fetal
position, still defiantly resisting the world into which she’d just been thrust.
I had been awaiting her birth with feverish anticipation; I was going away for
the summer, and I didn’t want to leave before she was born, only to come back
eight weeks later and find that she had grown accustomed to most things in
the world except her only auntie on her father’s side, the sole woman child in
a family of men, who all her life had dreamed of having a sister. b
She arrived the day before I was to leave. I was at the Brooklyn Public
Library researching an article when I called to check my messages. In a
breathless voice, my brother Andre announced, “You are now the proud aunt
of Nadira Amahs Danticat.1 Her name means, ‘She whom God has chosen.’”
I ran out of the library and headed toward a flower shop on Flatbush
Avenue. As I approached, I heard someone call out my name. It was my
brother Karl and Mia, who were expecting their own child in a few months.
They, too, were heading to the hospital to see Nadira.
On the way there, I remembered a message that a girlfriend of mine, a new
mother, had sent me for my thirtieth birthday a few months before. “May
your arms always be a repozwa, a place where a child can rest her head,” it
said. I had told her that two of my brothers were becoming fathers, and she
wanted me to share those words with them. But I’d decided to wait until both
my niece and nephew were born to share this with their parents—that we had
each become a repozwa,2 the Haitian Creole3 term for “sacred place,” in whose
shelter children would now seek rest.

a MONITOR

Based on the essay title
and the painting, what do
you predict this essay will
be about?

b AUTHOR’S

PERSPECTIVE
What do lines 1–9 reveal
about Danticat’s attitude
toward children, especially
her niece? Cite details.

ANALYZE VISUALS
What elements of this
painting suggest the idea
of repozwa mentioned
and defined in lines 22–25?

1. Nadira Amahs Danticat (nä-dîrPä ä-mäsP dBn-tG-käP).
2. repozwa (rA-pIz-wäP).
3. Haitian Creole: the French-based language spoken in Haiti.
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Mama’s Cradle, April Harrison.
Mixed media collage on
canvas board, 14˝ × 18˝.
© April Harrison.
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By the time we got to the hospital, my sister-in-law, Carol, had already had
a few visitors. She appeared exhausted but in good spirits as she and Andre
took us down the corridor to the maternity-ward window. Which one was
Nadira? Andrew wanted us to guess, to pick her out of the rows of infants
like a long-lost relative in a crowd of strangers. We were aided in our task by
the small pink name tag glued to her bassinet. Carol asked if we wanted to
have a closer look. We went back to the room and waited for the nurse to
bring her in.
We all stood up when she was carried in. I knew I was getting ahead of
myself, but this made me think of a wedding where everyone immediately—
and almost instinctively—rises to greet the bride. She was passed from loving
hand to loving hand, but I kept her longer. I would soon have to leave, so
I wanted to hold her, to cradle her in my arms, let her tiny head rest in the
crook of my elbow. I wanted to watch her ever so slightly open her eyes and
tighten her mouth as she battled to make sense of all the new sounds around
her, all the laughter, the wild comparisons with relatives living and gone, all so
very present in her face. I wanted to read her lines from Sonia Sanchez’s “Poem
at Thirty”: “i am here waiting / remembering that / once as a child / i walked
two / miles in my sleep. / did i know / then where i / was going? / traveling.
i’m always traveling. / i want to tell / you about me . . . / here is my hand.” c
Nadira’s presence had already transformed the room. Her opening her eyes
was like a Hollywood press conference, with all the video and picture cameras
going off, trying to capture something that perhaps none of us knew how to
express, that we had suddenly been allowed a closer view of one of life’s great
wonders, and by being there, were an extension of a miracle that happened
every second of every day in every part of the world, but had generously now
granted us a turn.
That day, when we lined up for a glance, a touch, a picture, and tried to
imagine a life for Nadira in a new country, we each made our own silent
promises not to let her face that new world alone. We were telling her and her
parents that we were her village with our offers of baby-sitting favors, our giant
teddy bears, our handfuls of flowers, and the crooks of our arms and necks and
laps, which we hoped that she would run to if she ever needed a refuge. d
Looking back on my own thirty years, having crossed many borders, loved
and lost many family and friends, young and old, to time, migrations, illnesses,
I couldn’t help but worry for Nadira, and for my nephew yet to be born.
Are there ahead for them wars, a depression, a holocaust, a new civil-rights
struggle as there were for those children born at the dawn of the last century?
Will they have to face the colonization of new planets, genetic cloning, new
forms of slavery, and other nightmares we have yet to imagine? Will we, their
tiny village, give them enough love and assurance to help them survive, thrive,
and even want to challenge those things? e
Before handing Nadira back to her parents, I felt torn between wanting her
to grow up quickly so that her body might match the wits she’d need to face
her future and at the same time wanting her to stay small so that she might be
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c MONITOR

Reread lines 42–45.
What significance might
these lines of poetry have
for Danticat?

d AUTHOR’S

PERSPECTIVE
What do Danticat’s
promises suggest about
her beliefs concerning the
responsibility adults have
toward children?

e GRAMMAR AND STYLE

Reread lines 62–67.
Notice how Danticat
poses a series of
rhetorical questions
about the future to
prompt readers to share
her concern.

Circle of Joy, Keith Mallett. © Keith Mallett Studio, Inc./www.keithmallett.com.
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easier to shield and carry along the length of our elbows to the reach of
our palms. I wanted to tell her parents that though I had never held any living
thing so tiny in my hands, I had never held anything so grand either, a bundle
so elaborately complex and yet fragile, encompassing both our past and
our future.
Though Nadira and my soon-to-arrive nephew were not created specifically
with me in mind, I felt as though they were the most magical gifts that could
ever have blessed my thirtieth year of life. Humbled by my responsibility to
them, I silently promised their parents that for the next thirty years and the
thirty after that, my heart and soul would be their children’s repozwa, a sacred
place where they would always find rest. !

the future in my arms
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After Reading

Comprehension
1. Recall What is Danticat’s relationship to the baby she holds?
2. Recall How does Danticat regard the baby and her birth?
3. Clarify Why is the baby so special to her?
4. Summarize What role does she hope to play in the baby’s life?

Literary Analysis
5. Identify Main Idea Review the questions, thoughts, and ideas you noted
as you monitored your reading. Then, using this information as a guide,
state the main idea, or thesis, of “The Future in My Arms.”
6. Make Inferences About Author’s Perspective What can you infer about
Danticat’s values, feelings, and beliefs concerning the role of adults in
children’s lives? Support your inferences with details from the text.
7. Analyze Concept Complete a concept chart like the one shown for
the word repozwa. What is the significance of the word in this essay?
Give evidence to support your answer.
Repozwa
Origin:
Literal Meaning:
Connotations:
Significance in Essay:

8. Interpret Text Reread lines 72–75. What does Danticat mean when she states
that the baby Nadira encompasses “both our past and our future”? Support
your answer with details from the essay.

Literary Criticism
9. Social Context How do your community’s views on the responsibility
of adults toward children compare with those in this selection? Consider
the role of institutions such as parks, schools, daycare facilities, and
neighborhood-watch programs in your area. What role do neighbors
and extended families have in the care of children? Cite evidence to
support your evaluation.
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Reading-Writing Connection
Increase your understanding of “The Future in My Arms” by responding to these
prompts. Then use Revision: Grammar and Style to improve your writing.

writing prompts

self-check

A. Short Response: Analyze a Text

A strong analysis will . . .

Danticat has many concerns about the world her niece
and nephew will encounter. Are her fears valid, or
is she overreacting? Write a one- or two-paragraph
response explaining your thoughts.

B. Extended Response: Write a Letter

How might Danticat encourage a community to become
a repozwa for its children? Drawing on ideas in her essay,
write a three-to-five-paragraph letter that Danticat
might send to a local newspaper encouraging that
community to examine its responsibilities to its children.

• state an opinion and give
reasons to support it
• provide examples from
the text as support

A successful response will . . .

• clearly state the writer’s views
• include rhetorical questions
to motivate readers

revision: grammar and style

ADD RHETORICAL QUESTIONS Review the Grammar and Style note on page
462. Here, the author uses interrogative sentences to ask rhetorical questions
that not only express her own concerns but also prompt similar concerns in her
readers. Unlike other questions, rhetorical questions do not require answers;
they are used for effect. For example, notice how the following rhetorical
questions make this paragraph more powerful than it would be with only
declarative statements:
A community is only as strong as its members. Our community needs to reach
out to all children who live in our town. What are their needs? What will help
them grow strong? How can we help them become responsible citizens who
will, in turn, make this a better community?
Now study the following model. Notice how the revisions in red make this
first draft more powerful and effective.
student model

What is my responsibility to this child? What is
our responsibility to all children in the community?

Recently, I became an aunt to a beautiful baby girl. This joyous occasion
caused me to reflect upon my role in her life. I started to consider my
responsibilities to her and the other children in our community.

writing
tools

For prewriting, revision,
and editing tools, visit
the Writing Center at
ClassZone.com.

the future in my arms
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Monday and Tuesday 5/18/20 to 5/19/20
Part 1: What are you really good at? Brainstorming
Please make a list and then brainstorm in response to the following paragraphs.
Knowing what you’re good at can take you a long way toward finding work and activities that
you enjoy. In “Math and After Math,” Lensey Namioka describes how she first embarked on one
career path and then later discovered her true talent.
Make a list of activities you particularly enjoy. For each one, list the skills that help you succeed
at the activity.Then, brainstorm career possibilities that could make use of those skills.

Part 2: Background Information
Read and respond to the background information before proceeding to the essay.
Elements of nonfiction: implied main idea
In nonfiction, the writer’s central idea or message is called the main idea. The main idea
may be stated directly, or it may be implied or suggested through details or anecdotes. In “Math
and After Math,” Lensey Namioka develops the main idea primarily through a series of
anecdotes. To identify the implied main idea as you read, ask yourself, What important idea is
conveyed by the anecdotes? How does this idea relate to the author’s conclusion?

Reading skill: analyze sequence of events
The events in a memoir are not always described in the same sequence in which they
occurred. When relating events, a writer may move back and forth in time to make a point. This
skipping around in time can be confusing, however, so it’s important for the reader to keep track
of the real sequence of events. Signal words, such as when, by the time, or for years, help to
clarify this sequence.
As you read “Math and After Math,” use a chart to jot down the important events in each
stage of Namioka’s life. Then number them in the order they occurred in time.

Stage In Life

Order

Event

Part 3: Reading
Read the essay, “Math and Aftermath” by Lensey Namioka, taking notes as you read.
Part 4: Analysis
After reading, answer the following questions in complete sentences.
1. Why did Namioka do so well in math as a young child?

2. In the United States, how did Namioka’s classmates regard her talent for math? Why?

3. According to Namioka, what is the typical Chinese attitude about girls’ and women’s abilities
in the area of math?

4. Why did Namioka finally give up her work in mathematics?

5. What is the main cultural difference discussed in this selection? Support your answer with
details from the selection.

6. In this essay, Namioka traces her struggle to determine her true talent. What part of this
conflict is internal? What part is external? Give reasons for your responses.

7. In your own words, state the main idea of this selection. Cite evidence from the selection to
support your answer.

8. On your sequence chart, review the parts of the essay where Namioka describes events out
of chronological order. In each case, evaluate the effect of this change of sequence. Do you
think this is a good technique? Cite evidence to explain your opinion.

9. How do contemporary views on women’s talent in math compare with those discussed in this
selection? Cite evidence to support your claim.

Wednesday 5/20/20
Part 1: What does a community owe its children?
Answer the following questions in at least a paragraph.
1) Parents, of course, have a huge commitment to their children. But what is the responsibility of
a community to its young? A familiar African proverb states, “It takes a village to raise a child.”
Do you agree?

2) Discuss how people in your community have influenced your life. Did someone teach you to
play soccer or baseball? What about the person who always made a point of asking how you
were doing? Then choose one person and write a paragraph describing how he or she has
made a difference in your life.

Part 2: Reading
First, read the background information on page 459.
Second, read the essay, “The Future in My Arms” by Edwidge Danticat, taking notes as you
read.
Part 3: Analysis
After reading, answer the following questions in complete sentences.
1. What is Danticat’s relationship to the baby she holds?

2. How does Danticat regard the baby and her birth?

3. Why is the baby so special to her?

4. What role does she hope to play in the baby’s life?

5. Review the questions, thoughts, and ideas you noted as you monitored your reading. Then,
using this information as a guide, state the main idea, or thesis, of “The Future in My Arms.”

6. What can you infer about Danticat’s values, feelings, and beliefs concerning the role of adults
in children’s lives? Support your inferences with details from the text.

7. Complete the concept chart for the word repozwa. What is the significance of the word in this
essay? Give evidence to support your answer.

Repozwa
Origin
Literal Meaning
Connotations
Significance in Essay

8. Reread lines 72–75. What does Danticat mean when she states that the baby Nadira
encompasses “both our past and our future”? Support your answer with details from the essay.

9. How do your community’s views on the responsibility of adults toward children compare with
those in this selection? Consider the role of institutions such as parks, schools, daycare
facilities, and neighborhood-watch programs in your area. What role do neighbors and extended
families have in the care of children? Cite evidence to support your evaluation.

Thursday 5/21/20
Part 1: Extended Responses
Increase your understanding of “The Future in My Arms” by responding to these prompts.
1) Danticat has many concerns about the world her niece and nephew will encounter. Are
her fears valid, or is she overreacting? Write a one- or two-paragraph response
explaining your thoughts.
A strong analysis will . . .
• state an opinion and give reasons to support it
• provide examples from the text as support

2) How might Danticat encourage a community to become a repozwa for its children?
Drawing on ideas in her essay, write a three-to-five-paragraph letter that Danticat might
send to a local newspaper encouraging that community to examine its responsibilities to
its children.
A successful response will . . .
• clearly state the writer’s views
• include rhetorical questions to motivate readers

Algebra I

Directions: Each day is broken up by the respective work that should be completed. In order to
receive credit all work must be shown. I will leave video links that are helpful after the indicated
day. MAKE SURE TO WATCH THE VIDEOS!

Monday

Statistics: Mean, Medium, Mode

Tuesday

Box and Whisker Plots

Wednesday

Stem and Leaf Plot, Number Plots

Thursday

Bringing it all together: Data analysis
questions

Monday: Mean, Medium, Mode and Range
Concept Video:
https://www.youtube.com/watch?v=B1HEzNTGeZ4
https://www.youtube.com/watch?v=BYMA9QEnvVM

Tuesday: Box and Whisker Plots

Concept videos:
https://www.youtube.com/watch?v=fJZv9YeQ-qQ
Analyzing Box and Whisker Plots:
https://www.youtube.com/watch?v=AhFNDONky0w

Wednesday: Stem and Leaf Plot

Concept Video: Stem and Leaf Plot, Number Plot :
https://www.youtube.com/watch?v=zfDox4SD7sU

Concept Video: Number Plot
https://www.youtube.com/watch?v=c3qiERbLAuQ
https://www.youtube.com/watch?v=4lpfW2K7EOY

Thursday: Bringing it all together: Data analysis questions

Integrated
Science

9th Grade Integrated Science Distance Learning
5/18/20
Schedule
Monday 5/18

Ecology Overview

Tuesday 5/19

Ecological Organization

Wednesday 5/20

Population

Thursday 5/21

Population Growth Patterns

Friday 5/22

Any makeup work or Khan Academy

Ecology Overview
Notes:
➢
➢
➢
Vocabulary:
■ Abiotic factor:
■ Biome:
■ Biosphere:
■ Biotic factor:
■ Ecology:
■ Photosynthesis:

Review Questions:
1. What do ecologists study?

2. In a forest, what are five biotic factors present? Five abiotic factors?

3. What is a biome? Give an example.

Explore More I: https://youtu.be/67G5jr_t_iM
1. What are some of the abiotic factors that scientists monitor when dealing with stream
ecosystems?

2. What are some of the biotic factors that scientists monitor when dealing with stream
ecosystems?

3. What is a "benchmark" in ecology? Why are they essential?

4. How does water pollution seem to be affecting diversity in some streams?
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C HAPTER

Chapter 1. Ecology Overview

1

Ecology Overview

Learning Objectives

• Define ecology.
• Compare field studies to laboratory studies.
• Distinguish between abiotic and biotic factors.

Do organisms live in isolation?
No, organisms are not separated from their environment or from other organisms. They interact in many ways with
their surroundings. For example, these deer may be drinking from this stream or eating nearby plants. Ecology is
the study of these interactions.
Introduction to Ecology

Life Science can be studied at many different levels. You can study small things like cells. Or you can study big
things like a group of animals. You can also study the biosphere, which is any area in which organisms live. The
study of the biosphere is part of ecology, the study of how living organisms interact with each other and with their
environment.
Research in Ecology

Ecology involves many different fields, including geology, soil science, geography, meteorology, genetics, chemistry,
and physics. You can also divide ecology into the study of different organisms, such as animal ecology, plant ecology,
insect ecology, and so on.
Ecologists also study biomes. A biome is a large community of plants and animals that live in the same place. For
example, ecologists can study the biomes as diverse as the Arctic, the tropics, or the desert (Figure 1.1). They may
1
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want to know why different species live in different biomes. They may want to know what would make a particular
biome or ecosystem stable. Can you think of other aspects of a biome or ecosystem that ecologists could study?

FIGURE 1.1
An example of a biome, the Atacama
Desert, in Chile.

Ecologists do two types of research:
1. Field studies.
2. Laboratory studies.
Field studies involve collecting data outside in the natural world. An ecologist who completes a field study may
travel to a tropical rainforest to study, count, and classify all of the insects that live in a certain area. Laboratory
studies involve working inside, usually in a controlled environment. Sometimes, ecologists collect data from the
field, and then they analyze that data in the lab. Also, they use computer programs to predict what will happen to
organisms that live in a specific area. For example, they may make predictions about what happens to insects in the
rainforest after a fire.
Organisms and Environments

All organisms have the ability to grow and reproduce. To grow and reproduce, organisms must get materials and
energy from the environment. Plants obtain their energy from the sun through photosynthesis, whereas animals
obtain their energy from other organisms. Either way, these plants and animals, as well as the bacteria and fungi, are
constantly interacting with other species as well as the non-living parts of their ecosystem.
An organism’s environment includes two types of factors:
1. Abiotic factors are the parts of the environment that are not living, such as sunlight, climate, soil, water, and
air.
2. Biotic factors are the parts of the environment that are alive, or were alive and then died, such as plants,
animals, and their remains. Biotic factors also include bacteria, fungi and protists.
Ecology studies the interactions between biotic factors, such as organisms like plants and animals, and abiotic
factors. For example, all animals (biotic factors) breathe in oxygen (abiotic factor). All plants (biotic factor) absorb
carbon dioxide (abiotic factor) and need water (abiotic factor) to survive.
Can you think of another way that abiotic and biotic factors interact with each other?
2
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Chapter 1. Ecology Overview

Summary

• Ecology is the study of how living organisms interact with each other and with their environment.
• Abiotic factors are the parts of the environment that have never been alive, while biotic factors are the parts of
the environment that are alive, or were alive and then died.
Explore More

Use the resource below to answer the questions that follow.
• A Study in Stream Ecology at USGS

MEDIA
Click image to the left or use the URL below.
URL: http://www.ck12.org/flx/render/embeddedobject/117078

1.
2.
3.
4.

What are some of the abiotic factors that scientists monitor when dealing with stream ecosystems?
What are some of the biotic factors that scientists monitor when dealing with stream ecosystems?
What is a "benchmark" in ecology? Why are they essential?
How does water pollution seem to be affecting diversity in some streams?

Review

1. What do ecologists study?
2. In a forest, what are five biotic factors present? Five abiotic factors?
3. What is a biome? Give an example.

References
1. Courtesy of NASA;SeaWiFS Project, NASA/Goddard Space Flight Center and ORBIMAGE. http://commo
ns.wikimedia.org/wiki/File:Atacama1.jpg;http://commons.wikimedia.org/wiki/Image:Seawifs_global_biosphere
.jpg;http://eschooltoday.com/ecosystems/levels-of-organisation-in-an-ecosystem.html . Public Domain
2. Courtesy of NASA;L Shyamal;SeaWiFS Project, NASA/Goddard Space Flight Center and ORBIMAGE. http
://commons.wikimedia.org/wiki/File:Atacama1.jpg;http://commons.wikimedia.org/wiki/Image:Seawifs_global_biosphere.jpg . Public Domain;CC-BY-SA 2.5
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Ecological Organization
Notes:
➢
➢
➢
Vocabulary:
■ Biosphere:
■ Community:
■ Ecosystem:
■ Population:
■ Species:

Review Questions:
1. Define species.

2. What is an ecosystem?

3. Define population. How is a population different from a community?

Explore More I: https://youtu.be/1JSS8XIYcgU
1. What is the relationship between an individual and a community?

2. What characteristics define a population?

3. Why is the distinction between a community and an ecosystem important to ecologists?
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C HAPTER

Chapter 1. Ecological Organization

1

Ecological Organization

Learning Objectives

• Define population, community, and biosphere.
• Describe the levels of organization in ecology.
• Explain the components of an ecosystem.

How is your school organized?
Your school is organized at several levels. Individual students and teachers are divided into classes. These classes
are organized into an entire middle school. Your middle school and other nearby schools are organized into a school
district. Just like schools are organized, ecosystems are also organized into several different levels, and an ecosystem
can be studied at any one of the various levels of organization.
Levels of Ecological Organization

Ecosystems can be studied at small levels or at large levels. The levels of organization are described below from the
smallest to the largest:
• A species is a group of individuals that are genetically related and can breed to produce fertile young.
Individuals are not members of the same species if their members cannot produce offspring that can also
have children. The second word in the two word name given to every organism is the species name. For
example, in Homo sapiens, sapiens is the species name.
• A population is a group of organisms belonging to the same species that live in the same area and interact
with one another.
• A community is all of the populations of different species that live in the same area and interact with one
another. A community is composed of all of the biotic factors of an area.
1
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FIGURE 1.1
Satellite image of Australia’s Great Barrier
Reef, an example of a marine ecosystem.

• An ecosystem includes the living organisms (all the populations) in an area and the non-living aspects of the
environment (Figure 1.1). An ecosystem is made of the biotic and abiotic factors in an area.
• The biosphere is the part of the planet with living organisms (Figure 1.2). The biosphere includes most of
Earth, including part of the oceans and the atmosphere.

FIGURE 1.2
The global biosphere, which includes all
areas that contain life, from the sea to the
atmosphere.

Ecologists study ecosystems at every level, from the individual organism to the whole ecosystem and biosphere.
They can ask different types of questions at each level. Examples of these questions are given in Table 1.1, using
the zebra (Equus zebra) as an example.

TABLE 1.1: Ecological Questions
Ecosystem Level
Individual
Population
2

Question
How do zebras keep water in their bodies?
What causes the growth of a zebra population?
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Chapter 1. Ecological Organization

TABLE 1.1: (continued)
Ecosystem Level
Community

Question
How does a disturbance, like a fire or predator, affect
the number of mammal species in African grasslands?
How does fire affect the amount of food available in
grassland ecosystems?
How does carbon dioxide in the air affect global temperature?

Ecosystem
Biosphere

Summary

• Levels of organization in ecology include the population, community, ecosystem, and biosphere.
• An ecosystem is all the living things in an area interacting with all of the abiotic parts of the environment.
Explore More

Use the resource below to answer the questions that follow.
• Ecology Levels and Populations at http://www.youtube.com/watch?v=1JSS8XIYcgU (5:31)

MEDIA
Click image to the left or use the URL below.
URL: http://www.ck12.org/flx/render/embeddedobject/57330

1. What is the relationship between an individual and a community?
2. What characteristics define a population?
3. Why is the distinction between a community and an ecosystem important to ecologists?
Review

1. Define species.
2. What is an ecosystem?
3. Define population. How is a population different from a community?

References
1. SeaWiFS Project, NASA/Goddard Space Flight Center and ORBIMAGE;Image copyright Monkey Business
Images, 2014. http://commons.wikimedia.org/wiki/Image:Seawifs_global_biosphere.jpg;http://www.shutters
tock.com . Public Domain;Used under license from Shutterstock.com
2. Courtesy of NASA;Image copyright Monkey Business Images, 2014;SeaWiFS Project, NASA/Goddard Space
Flight Center and ORBIMAGE. http://commons.wikimedia.org/wiki/File:GreatBarrierReef-EO.JPG;http://ww
w.shutterstock.com;http://commons.wikimedia.org/wiki/Image:Seawifs_global_biosphere.jpg . Public Domain;Used under license from Shutterstock.com;CC BY-NC 3.0
3

Population
Notes:
➢
➢
➢
Vocabulary:
■ Birth rate:
■ Death rate:
■ Dispersion:
■ Population:
■ Population Density:
■ Population Size:

Review Questions:
1. Define population.

2. What is population dispersion? Describe the possible dispersion patterns for a population.

3. Would all the deer and mice living in a forest be a population? Why or why not?

4. What is the growth rate?

Explore More I: https://youtu.be/BMsmDy-2jbA
1. Is the distribution of organisms of a species constant with time?

2. What is the most common type of distribution? How does this distribution benefit the
species?

3. What factors make a uniform distribution pattern a beneficial strategy for a species?

4. How do chemicals made by organisms help establish and maintain a uniform distribution
pattern?

5. What factors contribute to a random distribution pattern? Why do animals not maintain
this distribution pattern year round?
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C HAPTER

Chapter 1. Population

1

Population

Learning Objectives

•
•
•
•

Define population.
List ways in which a population can be described.
Explain population density and dispersion.
Explain how population growth is determined.

What is a population?
When you think of the word population, you might think of the number of people in your town or city. But humans
are not the only species to have populations. Every species has a population. Or many populations. This group of
penguins, which are all members of the same species and all living together in the same space, is a population.
What is a Population

A population is a group of organisms of the same species, all living in the same area and interacting with each
other. Since they live together in one area, members of the same species reproduce together. Ecologists who study
populations determine how healthy or stable the populations are. They also study how the individuals of a species
interact with each other and how populations interact with the environment. If a group of similar organisms in the
same area cannot reproduce with members of the other group, then they are members of two distinct species and
form two populations.
Ecologists look at many factors that help to describe a population. First, ecologists can measure the number of
individuals that make up the population, known as population size. They can then determine the population
1
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density, which is the number of individuals of the same species in an area. Population density can be expressed
as number per area, such as 20 mice/acre, or 50 rabbits/square mile.
Ecologists also study how individuals in a population are spread across an environment. This spacing of individuals
within a population is called dispersion. Some species may be clumped or clustered (Figure 1.1) in an area. Others
may be evenly spaced (Figure 1.2). Still others may be spaced randomly within an area. The population density
and dispersion have an effect on reproduction and population size. What do you think the relationship is between
population density, dispersion and size?

FIGURE 1.1
Clumped species are closer together.
This may allow for easier reproduction.

FIGURE 1.2
A population of cacti in the Sonoran
Desert generally shows even dispersion
due to competition for water.

Ecologists also study the birth and death rates of the population. Together these give the growth rate (the birth
rate minus the death rate), which tells how fast (or slow) the population size is changing. The birth rate is the
number of births within a population during a specific time period. The death rate is the number of deaths within
a population during a specific time period. Knowing the birth and death rates of populations gives you information
about a population’s health. For example, when a population is made up of mostly young organisms and the birth
rate is high, the population is growing. A population with equal birth and death rates will remain the same size.
Populations that are decreasing in size have a higher death rate than birth rate.
2
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Chapter 1. Population

Summary

• A population is a group of organisms of the same species, all living in the same area and interacting with each
other.
• Scientists can study many aspects of a population, including density, dispersion, and birth and death rates.
Explore More

Use the resource below to answer the questions that follow.
• Population Distributions at http://www.youtube.com/watch?v=BMsmDy-2jbA (3:51)

MEDIA
Click image to the left or use the URL below.
URL: http://www.ck12.org/flx/render/embeddedobject/57315

1.
2.
3.
4.
5.

Is the distribution of organisms of a species constant with time?
What is the most common type of distribution? How does this distribution benefit the species?
What factors make a uniform distribution pattern a beneficial strategy for a species?
How do chemicals made by organisms help establish and maintain a uniform distribution pattern?
What factors contribute to a random distribution pattern? Why do animals not maintain this distribution pattern
year round?

Review

1.
2.
3.
4.

Define population.
What is population dispersion? Describe the possible dispersion patterns for a population.
Would all the deer and mice living in a forest be a population? Why or why not?
What is the growth rate?

References
1. Liz West. Clumped species are closer together, which allows for easier reproduction . CC BY 2.0
2. User:Wars/Wikimedia Commons. These cacti are dispersed due to competition for water . CC BY 2.5
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Population Growth Patterns
Notes:
➢
➢
➢
Vocabulary:
■ Altricial:
■ Carrying capacity:
■ Emigration:
■ Exponential Growth:
■ Immigration:
■ Logistic Growth:
■ Migration:
■ Population Growth rate:
■ Precocial:

Review Questions:
1. List three factors that affect population growth?

2. Compare altricial organisms to precocial organisms.

3. What is the overall equation for growth rate?

4. Does a typical population show exponential growth? Why or why not?

5. Define carrying capacity.

Explore More I: https://youtu.be/sc4HxPxNrZ0
1. How many years did it take the human population to increase from 1 billion to 2 billion?
Considering how long it took the human population to reach 1 billion, is this pattern
consistent with an exponential growth model?

2. How fast is the human population currently increasing? What kind of growth does this
indicate the human population is experiencing currently? Does this rate represent an
increase or decrease from previous growth rates?

3. Is our current population level creating problems with available space? Why or why not?
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Population Growth Patterns

Learning Objectives

•
•
•
•

Describe factors that affect population growth.
Distinguish immigration from emigration.
Compare exponential growth to logistic growth.
Explain carrying capacity.

What affects population growth in the United States?
One way the population of the United States has grown is through the movement of individuals into the United
States from other parts of the world. The same effects can be seen in wildlife populations. Individuals move into
a population and increase its size. This is just one of the many factors affecting population growth. Of course,
individuals may also move away from a population.
1
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Population Growth

What does population growth mean? You can probably guess that it means the number of individuals in a population
is increasing. The population growth rate tells you how quickly a population is increasing or decreasing. What
determines the population growth rate for a particular population?

Births, Deaths, and Migration

Population growth rate depends on birth rates and death rates, as well as migration. First, we will consider the effects
of birth and death rates. You can predict the growth rate by using this simple equation: growth rate = birth rate death rate.
If the birth rate is larger than the death rate, then the population grows. If the death rate is larger than the birth rate,
what will happen to the population? The population size will decrease. If the birth and death rates are equal, then
the population size will not change.
Factors that affect population growth are:
1.
2.
3.
4.
5.
6.

Age of organisms at first reproduction.
How often an organism reproduces.
The number of offspring of an organism.
The presence or absence of parental care.
How long an organism is able to reproduce.
The death rate of offspring.

For an ecosystem to be stable, populations in that system must be healthy, and that usually means reproducing as
much as their environment allows. Do organisms reproduce yearly or every few years? Do organisms reproduce for
much of their life, or just part of their life? Do organisms produce many offspring at once, or just a few, or even just
one? Do many newborn organisms die, or do the majority survive? All these factors play a role in the growth of a
population.
Organisms can use different strategies to increase their reproduction rate. Altricial organisms are helpless at birth,
and their parents give them a lot of care. This care is often seen in bird species. (Figure 1.1). Altricial birds are
usually born blind and without feathers. Compared to precocial organisms, altricial organisms have a longer period
of development before they reach maturity. Precocial organisms, such as the geese shown below, can take care
of themselves at birth and do not require help from their parents (Figure 1.1). In order to reproduce as much as
possible, altricial and precocial organisms must use very different strategies.
FIGURE 1.1
(left) A hummingbird nest with young illustrates an altricial reproductive strategy,
with a few small eggs, helpless young,
and intensive parental care. (right) The
Canada goose shows a precocial reproductive strategy. It lays a large number
of large eggs, producing well-developed
young.

2
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Migration

Migration is the movement of individual organisms into, or out of, a population. Migration affects population
growth rate. There are two types of migration:
1. Immigration is the movement of individuals into a population from other areas. This increases the population
size and growth rate.
2. Emigration is the movement of individuals out of a population. This decreases the population size and growth
rate.
The earlier growth rate equation can be modified to account for migration: growth rate = (birth rate + immigration
rate) - (death rate + emigration rate).
One type of migration that you are probably familiar with is the migration of birds. Maybe you have heard that birds
fly south for the winter. In the fall, birds fly thousands of miles to the south where it is warmer. In the spring, they
return to their homes. (Figure 1.2).
Monarch butterflies also migrate from Mexico to the northern U.S. in the summer and back to Mexico in the winter.
These types of migrations move entire populations from one location to another.

FIGURE 1.2
A flock of barnacle geese fly in formation
during the autumn migration.

Exponential Growth

Population growth can be described with two models, based on the size of the population and necessary resources.
These two types of growth are known as exponential growth and logistic growth. If a population is given unlimited
amounts of resources, such as food and water, land if needed, moisture, oxygen, and other environmental factors,
it will grow exponentially. Exponential growth occurs as a population grows larger, dramatically increasing the
growth rate. This is shown as a "J-shaped" curve below (Figure 1.3). You can see that the population grows slowly
at first, but as time passes, growth occurs more and more rapidly.
In nature, organisms do not usually have ideal environments with unlimited food. In nature, there are limits.
Sometimes, there will be plenty of food. Sometimes, a fire will wipe out all of the available nutrients. Sometimes a
predator will kill many individuals in a population. How do you think these limits affect the way organisms grow?
Usually, populations first grow exponentially while resources are abundant. But as populations increase and resources become less available, rates of growth slow down and slowly level off, reaching the carrying capacity. The
carrying capacity is the upper limit to the population size that the environment can support. This type of growth is
shown as an "S-shaped" curve below (Figure 1.3) and is called logistic growth. Why do you think it occurs?
3
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FIGURE 1.3
Growth of populations according to exponential (or J-curve) growth model (left)
and logistic (or S-curve) growth model
(right). Time is plotted on the x-axis, and
population size is plotted on the y-axis.

Summary

• Population growth rate is affected by birth rates, death rates, immigration, and emigration.
• If a population is given unlimited amounts of food, moisture, and oxygen, and other environmental factors, it
will show exponential growth.

Explore More

Use the resource below to answer the questions that follow.
• Population Growth at http://www.youtube.com/watch?v=sc4HxPxNrZ0 (2:58)

MEDIA
Click image to the left or use the URL below.
URL: http://www.ck12.org/flx/render/embeddedobject/1548

1. How many years did it take the human population to increase from 1 billion to 2 billion? Considering how
long it took the human population to reach 1 billion, is this pattern consistent with an exponential growth
model?
2. How fast is the human population currently increasing? What kind of growth does this indicate the human
population is experiencing currently? Does this rate represent an increase or decrease from previous growth
rates?
3. Is our current population level creating problems with available space? Why or why not?

Review

1.
2.
3.
4.
5.
4

List three factors that affect population growth?
Compare altricial organisms to precocial organisms.
What is the overall equation for growth rate?
Does a typical population show exponential growth? Why or why not?
Define carrying capacity.

World
History

Monday

CRQ Set 1 Directions (1-3): Analyze the documents and answer the short-answer questions that follow
each document in the space provided.
Base your answer to question 1 on Document 1 below and on your knowledge of social studies.

Document 1
Population Density: Great Britain, 1801

Population Density: Great Britain, 1851

Source: World Civilizations: Sources, Images, and Interpretations, McGraw-Hill (adapted) from the NYS Global
History and Geography Regents Exam, June 2006.

1. Explain the geographic context for the changes in the maps above.

Base your answer to question 2 on Document 2 below and on your knowledge of social studies.

Document 2
During July and August of 1858, a period in London history known as “the Great Stink,”
several outbreaks of diseases affected both working and middle class families resulting in
the deaths of tens of thousands of people and affecting children more than adults.

Cartoon published in Punch magazine at the time of the "Great Stink.” The captions read “FATHER
THAMES INTRODUCING HIS OFFSPRING TO THE FAIR CITY OF LONDON. A Design for a Fresco [a type
of wall painting] in the New House of Parliament.” The characters are labeled “Diphtheria,”
“Scrofula,” and “Cholera.”
Image is courtesy of Wikimedia Commons and is public domain.

2. Using document 2, explain the cartoonist’s purpose for creating this political cartoon about the Great
Stink. [1]

Base your answer to question 3 on both Documents 1 and 2 and on your knowledge of social studies.
Cause — refers to something that contributes to the occurence of an event, the rise of an idea,
or the bringing about of a development.
Effect — refers to what happens as a consequence (result, impact, outcome) of an event, an
idea, or a development.
3. Identify and explain a cause-and-effect relationship associated with the historical developments in
documents 1 and 2. Be sure to use evidence from both documents 1 and 2 in your response. [1]

Tuesday

How did reform movements attempt to transform
society?
Objective:

Objectives:
● Define reform movements.
● Describe the causes, goals, strategies, opposition, and effects of
reform movements during the Industrial Revolution.

Introduction
➡Directions: Read the statements below. Complete the brainstorm task.
The Industrial Revolution and Reform Movements
The Industrial Revolution was a time of great social, economic, and political change. These
changes encouraged different people in society to develop reform movements, or group
actions, to solve these problems. Every reform movement had reasons for starting and a set
of goals they wanted to accomplish. These reform movements used certain strategies to
accomplish their goals. Often, these movements faced opposition.

Causes
Goals
Strategy
Opposition
Major events that Reform movements To meet their goals, Reform movements
exposed problems had a variety of
leaders used a faced opposition, or
and inequities led to goals, or purposes.
variety of
disagreement from
the start of reform Many movements
strategies, or
people who did not
movements.
sought to change
tactics to make
want society to
specific laws.
their voices heard.
transform.

Effects
Despite opposition,
some reform
movements had
effects, or results,
such as changes in
law.

What do you think?
➡Directions: Complete the chart below. Compare your responses with your partner.
Agree

It is okay to break the law to ensure that women have the right to vote.
It is okay to break the law to improve working conditions.
It is okay to destroy factory machinery to improve working conditions.
It is okay to destroy property to ensure that women have the right to vote.
It is okay to physically injure someone in order to fight for your rights.

Disagree

Wednesday/Thursday

Comparing Industrial Revolution Reform Movements
➡Directions: As you read the documents, complete this chart.

Causes

Labor Reform
Movements

Women’s
Suffrage
Movements

Goals

Strategy

Opposition

Effects

Document 1a
Richard Oastler

This was a flag used by the 19th century labor reformer Richard Oastler.

Richard Oastler was a clothing merchant. In 1830, he attempted to reform working hours by writing a
letter to the newspaper Leeds Mercury. In his article, he criticized the employment of young children in
factories. Luckily, his letter was read by John Hobhouse, a Member of Parliament. Hobhouse sought to
introduce a bill limiting child labor. After the bill was published, workers formed Short Time
Committees. These committees worked to promote the passage of the bill in Parliament by holding
meetings, mass demonstrations, and collecting signatures. Even though the bill passed, it did not cover
all industries and long work days persisted for many workers. Richard Oastler intensified his work and
began to lead the Ten Hour Movement. At the same time, he encouraged workers to strike and child
workers to sabotage factory equipment.
Adapted from: Parliment.UK "The 1833 Factory Act", accessed November 7, 2019; The National Archives. "The 1833 Factory Act", accessed
November 7, 2019; UK Archives Hub. "Oastler Richard 1789-1861 Manufacturer", accessed on November 7, 2019

Document 1b
British Factory Legislation
1833 Parliament passed a Factory Act, which forbade nearly all textile mills from employing children
under eleven years, and prohibited children between eleven and thirteen from working more than
forty-eight hours a week, or nine in a single day. It also prohibited youths between the ages of thirteen
and eighteen from working more than sixty-nine hours a week, or twelve in a single day. These work
periods were to include an hour and a half for meals. Children under thirteen were required to have
two hours of schooling per day.
1847 The Ten Hours Act limited the workday to ten hours for women and children who worked in
factories.

1880 The first Employers’ Liability Act granted compensation to workers for on-the job injuries not their
own fault.
Source: NYS Global History and Geography Regents Exam, January 2002.

Document 1c
Enforcement of British Factory Legislation

Factory Inspectors report – British Parliamentary Papers (1836) No 353. Accessed on November 7, 2019.

Document 2a
The National Union of Women's Suffrage Societies (1897)
During the Industrial Revolution in the 1800s, many European middle-class women were expected to
stay at home with their children while their husbands worked. They were not encouraged to be part of
political life. Still, women wanted the right to suffrage, or the right to vote. In 1867, John Stuart Mill
presented a petition for women's suffrage in Great Britain. With the failure of this attempt, Lydia Becker
started the first women's suffrage committee in Manchester, Great Britain. Her committee encouraged
the founding of other committees and by 1897, these separate committees all united as the National
Union of Women's Suffrage Societies.
British suffragists faced opposition and challenges from those who did not support women’s suffrage.
These people became known as anti-suffragists. Anti-suffragists included both men and women. Some
anti-suffragists believed that women were too emotional to vote responsibly. Others believed that
women belonged at home, not in the government and if they got involved in political life, then homes
would be abandoned and children left unkempt. Anti-suffragists repeatedly blocked attempts to address
suffrage in Parliament.
Adapted from: Scholastic Teacher, Grolier, "Women’s Suffrage", accessed October 24, 2018; European History: Virginia Tech - Digital History
Reader,"Module 02: Should Women Vote? The Politics of Suffrage", accessed October 24, 2018; Bush, Julia (British Library). "The anti-suffrage
movement", Accessed on November 7, 2019; Riddell, Fern (British Library). "Suffragettes, violence and militancy", Accessed on November 7,
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Document 2b
NUWSS Propaganda
These leaflets were produced between 1912 and 1914 by the
National Union of Women’s Suffrage Societies (NUWSS). Led by
Millicent Fawcett, the NUWSS used parliamentary procedure to try
to achieve its aims, lobbying MPs through petitions, public meetings
and letters, while influencing public opinion via local branch
activities. Propaganda, often in the form of leaflets, played an
important role in this.
Image and caption text is courtesy of the British Library.

Document 2c

Adapted from: Scholastic Teacher, Grolier, "Women’s Suffrage", accessed October 24, 2018; European History: Virginia Tech - Digital History Reader,"Module 02:
Sh

Document 2d
Women's Social and Political Union (1903)
Frustrated by this opposition and the slowness of change, some women became more militant, or
aggressive, and engaged in activities some would call terrorism today. Emmeline Pankhurst, along with
daughters Christabel and Sylvia, founded the Women's Social and Political Union (WSPU) in 1903. Her
followers, called "suffragettes." These suffragettes heckled or mocked politicians, practiced civil
disobedience, or refusal to obey certain laws, started riots, led hunger strikes and more.
Christabel Pankhurst wrote, “If men use explosives and bombs for their own purpose they call it war [...]
and the throwing of a bomb that destroys other people is then described as a glorious and heroic deed.
Why should a woman not make use of the same weapons as men. It is not only war we have declared.
We are fighting for a revolution!” The suffragettes began to engage in acts of arson and bombing to
push for women's right to vote. By the end of 1912, 240 people had been sent to prison for militant
suffragette activities. While in prison, some faced force feeding torture. Action continued despite the
arrests. Suffragettes engaged in tactics like smashing glass cabinets, placing dangerous chemicals in post
boxes, cutting telegraph wires, burning down teahouses, destroying artwork, and more.
Adapted from: Scholastic Teacher, Grolier, "Women’s Suffrage", accessed October 24, 2018; European History: Virginia Tech - Digital History Reader,"Module 02:
Should Women Vote? The Politics of Suffrage", accessed October 24, 2018; Bush, Julia (British Library). "The anti-suffrage movement", Accessed on November 7,
2019; Riddell, Fern (British Library). "Suffragettes, violence and militancy", Accessed on November 7, 2019

Friday

FA

SQ 8. How did reform movements attempt to transform society?
Task 1: Select one reform movement and complete the contextualization paragraph
below using the sentence starters.

Connect Cause
and Effect

Contextualize

Event: (Highlight One) Women’s Suffrage Movements OR Labor Reform Movements
Context for Industrial
Revolution

The Industrial Revolution was a time of great social, economic, and
political change. These changes encouraged different people in
society to develop reform movements, or group actions to solve
these problems.

Causes

The ________________ movement started because …

Goals

The goals of this reform movement were to …

Strategies

To meet these goals, they used strategies such as …

Opposition

This movement faced opposition from …

Effects

Even though they faced this opposition, some effects of this reform
movement were …

Combined
Contextualization

The Industrial Revolution was a time of great social, econonnmic, and
political change. These changes encouraged different people in
society to develop reform movements, or group actions to solve
these problems.

Compare

Task 2: Identify and explain a similarity or difference between the challenges or
opposition faced by both reform movements. Be sure to include evidence in your
response.

Task 3: Identify and explain a similarity or difference between the tactics or strategies
used by both reform movements. Be sure to include evidence in your response.

Family and
Consumer
Science
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Career Preparation

Has anyone ever asked you what you want to be
whenyou grow u p? Did you think to you rself, “Why
shou ld I care abou t that now? I have lots of time to
figu re ou t my career plans.” Actu ally, you ’ve been
preparing for you r career since you were very
you ng—evenif you don’t know what that career will
be. You learncommu nicationskills and how to get
along with others. You go to school and learnhow
to follow instru ctions. You stu dy reading and math.
You u se a compu ter and other technology. These
are all skills that prepare you for you r fu tu re career.
There are so many career options available to you —
nu rse, teacher, chef, bu siness owner, software developer, fashionbu yer, electrician, to name ju st a few.
You cantake anactive role inpreparing you rself for
a career simply by identifying the options so you
know what you need to do whenthe time is right.

➤ Intwo grou ps, take a few minu tes to select and
write downa career withou t the other grou p knowing what you have picked. Take tu rns asking the
other grou p “Yes” or “No” qu estions abou t their
career, u ntil you cangu ess what it is. As a class, discu ss the skills and abilities you might need for the
careers each grou p picked, and what it wou ld be
like to work inthose careers.
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Identifying Types of Careers
Identifying different types of
careers helps you decide
which career will be right
for you.

A

career is a chosen field of work in which you try to
advance over time by gaining responsibility and
earning more money. Another word for career is
occupation.
A job is any activity you do in exchange for money or other
payment. A job does not necessarily lead to advancement.
The career you choose has a major impact on the kind of
life you will lead. Your career determines the type of training and education you will need. It might impact where
you live and even who you will marry.
Your career choice affects how much money you earn and
how you spend most of your time. Most workers in the
U.S. spend between 40 and 50 hours each week at work!

■
■

Where will you be? In a large office, a hospital, or on a
construction site?
Who will you be with? Will you work alone or have coworkers? Will you be supervising children, helping animals, or caring for the elderly?

Even if you have no idea what career you want in the
future, you can start now to identify different types of
careers. Learning about careers now will help prepare you
to choose the career that is right for you.

Reasons for Choosing a Career
Most people work because they need money to pay for
their needs and wants. Money is a good reason to choose
a career, but it is not the only reason. People who are
happy with their careers usually do something they
enjoy. They choose a career because it gives them satisfaction, uses their skills and talents, and gives them a
role in the community.
■

■

■

Do you enjoy being with animals? You might want a
career as a veterinarian, zoologist, or animal shelter
manager.
Do you have a talent for arranging furniture in
rooms and making homes look beautiful? You might
want a career as an interior decorator or movie set
designer.
Do you get satisfaction from balancing a budget? You
might want a career as a financial planner.
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Career Clusters

A career counselor or
librarian can help you
find resources for identifying careers. Why do
you think it is important
to research careers while
you are still in school?

There are an overwhelming number of career opportunities. How can you identify the ones that might be of
interest to you?
The U.S. Department of Education organizes careers into
16 clusters. A cluster is a grouping of similar things.
Career clusters help you sort the career possibilities into
16 manageable groups.
The careers in each cluster are in related industries or
business areas. They require a similar set of skills and the
same core training and education. For example, the
Hospitality and Tourism career cluster includes the food
service industry, the hotel industry, the recreation industry, and the travel industry.
Within each cluster, there are different pathways. A pathway leads to a specific career. For example, pathways in
the Hospitality and Tourism career cluster include:
■
■
■
■
■

Restaurants and Food and Beverage Service, leading to
careers such as chef, restaurant manager, or banquet manager
Lodging, leading to careers such as hotel manager, concierge, or housekeeping
Travel and Tourism, leading to careers such as travel agent, public relations
representative, trip organizer, or tour guide
Recreation, Amusements, and Attractions, leading to careers such as club
manager, resort instructor, or festival planner
You can learn more about the 16 career clusters and pathways in Appendix A.

Resources for Identifying Careers
You have many resources to help you identify types of careers, starting with your
school guidance and career counselors. Your counselors have books, computer
programs, videos, and lists of useful Web sites that provide information about
types of careers.
School clubs and organizations may also have information about types of careers.
A business club might invite someone to speak about his or her occupation. An
organization such as FCCLA has career-related projects and activities.

Nontraditional
Occupations
A nontraditional occupation is any
job that a man or woman does that
is usually done by someone of the
other gender. For example, nurse is
an occupation usually done by
women, so it is nontraditional for
men. Construction worker is an occupation usually done by men, so it is
nontraditional for women. Some
other nontraditional careers include:
Men

Administrative assistant
Flight attendant
Hair stylist
Child care
Elementary school teacher

Women

Auto mechanic
Detective
Architect
Chemical engineer
Pilot

You can schedule an informational interview to talk directly to someone who
works in a career that interests you. The person can answer questions about job
responsibilities and the work environment.
The U.S. Bureau of Labor Statistics (BLS) is a government agency responsible for
tracking information about jobs and workers. Its Web site has a section specifically
for students (www.bls.gov/audience/students.htm). It includes information on
more than 60 occupations, including descriptions of responsibilities, education
requirements, salary ranges, and job outlook. A job outlook includes statistics and
trends about whether the job is in an industry that is growing or shrinking.
The BLS also publishes the Occupational Outlook Handbook (OOH) in printed
and online editions (www.bls.gov/oco/). The OOH describes more than 200 occupations, including responsibilities, working conditions, education requirements,
salary ranges, and job outlook.

Try not to rule out a nontraditional
career because you associate it with
one gender or another; it might be a
good match for your skills and abilities.
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Identifying Your Strengths

A career that lets you use your
strengths will be satisfying and
will bring out your positive
qualities.

I

f you are like most people, you will spend half your
life or more working. So, choosing a career that will
bring you satisfaction makes good sense. How can you
know what will bring satisfaction? One way is to choose a
career that gives you a chance to use and develop your
strengths.
Your strengths are your positive qualities and skills. Your
personal qualities are the characteristics and traits that
make you unique (Chapter 3). A skill is an ability or
talent—something you do well.

■
■
■

You might have a talent for growing flowers.
You might understand how machines work.
You might speak multiple languages.

Being able to identify your strengths will help you choose
a career that is right for you. It will also help you set realistic educational and career goals. (In Chapter 15, you use
a career self-assessment worksheet to connect your
strengths with possible career opportunities.)

Personal Qualities and Your Career
Recall from Chapter 3 that everyone has positive and
negative personal qualities. When you start looking for a
career, it helps to understand the situations that bring
out both types of qualities.
■
■
■
■

Are you happy working alone, or would you get
lonely and sad?
Do you enjoy talking on the phone, or would you
prefer to meet with people face to face?
Are you relaxed sitting at a desk for a long time, or
would you rather be outdoors and active?
Do you enjoy the excitement of having to meet a
deadline, or does it cause you to feel stress?

You will spend a lot of time and energy at work. The
best work environment will bring out your positive
personal qualities.
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Discovering Your Interests
Often, people have strengths that relate to their interests. Interests are subjects or
activities that attract your attention and that you enjoy doing or learning about.
You can have interests in the different areas of your life.
■
■
■
■

At home, you might have interests in cooking, gardening, sewing, or design.
At school, you might have interests related to your class subjects, athletics, and
clubs.
With peers, you might share interests in movies, music, and sports.
In your community, you might have interests in volunteer activities, politics,
and public services.

Many of your interests are probably related to activities such as sports, arts, and
entertainment. These interests may be useful in your career, or they may be things
you do outside of work for fun. (There’s more about doing things outside work
for fun in Chapter 18.)
For example, if you are interested in music, you might consider a career such as a
music teacher, a disc jockey, an agent for a musician, an owner of a club that hosts
performers, or a radio host. You might consider performing with a band for fun.

Don’t Forget Your Values!
Knowing what you value is key to choosing an occupation that is right for you.
Recall from Chapter 1 that when you value something, it is important to you. Your
values can help you determine career decisions.
■
■

If you value adventure, you might consider a career in tourism or recreation
management.
If you value job security—knowing you will have your job for a long time—
you might consider a career in government.

Of course, values can change. When you are young, you might value the opportunity to travel and meet new people. You might consider a career as a flight
attendant.
As you get older, you might value job security and a steady salary. You might
consider a career in hotel management.

Multilingual Employees
Are you bilingual? Bilingual means that you can communicate in more than one language. It is an ability that is an
advantage to anyone looking for a career.
Many businesses have offices in countries all around the world. Even those
that have offices in only one country have customers who speak different
languages. Employers are eager to hire qualified candidates who can speak
multiple languages. If you understand different cultures and are interested
in living internationally, that is an advantage as well.
What languages do you think are spoken by the most people around the
world? Use the Internet or the library to find the answer. Make a poster
showing how you might use multiple languages to succeed in a career.

281

Interests and Careers
You don’t have to be an expert in
something to have an interest in it.
An interest might be a favorite activity or something you just like to do.
For example, you might not be a star
basketball player, but you can still
seek a career that satisfies your interest in basketball and also uses your
other skills and abilities. What if you
are interested in basketball but know
you do not have the talent to be a
professional player?
✭ If you have an ability for communications, you might consider a
career as a sports journalist.
✭ If you have an ability for food
and nutrition, you might consider
a career as a sports nutritionist.
✭ If you have an ability for marketing, you might consider a career
in public relations, sales, or marketing for a sports team.
What interests and abilities do you
have that you think might relate to a
career?

Myth

There is one
perfect job for everyone.

Truth

Trying to find
one perfect job limits your opportunities. There are many occupations that can satisfy your career
goals, and most people will have
several jobs and careers throughout life.
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Measuring the Value of Work

Work contributes to your wellbeing by giving you confidence,
pride, and self-satisfaction.

V

alue is a measure of the quality or importance of
something. (Recall that if you value something, it
is important to you.) So, how do you measure the
importance of work? Start by defining the word work.
Work has different meanings in the different areas of your
life.
■
■
■
■
■

In terms of a career, work refers to the way you spend
your time in order to earn an income.
At home, it might mean the chores you do around
the house.
At school, it might mean homework, tests, or class
projects.
With your peers, it might mean the effort you put
into friendships.
In your community, it might mean the time you
spend volunteering.

In this part of the book, the focus is on careers and the
work you do to earn an income. When you recognize the
value of work as a career, you might discover that the ideas
and concepts are valid for the other areas of your life, as
well.

The Economic Value of Work
If you have a job now, you probably know the economic
value of work. You work, and you are paid for it. When
you receive a paycheck, you can use the money to buy
things you want and need. You can contribute to your
family’s finances. You can save for the future.
The economic benefits of work are greater than just putting cash in your pocket. When you work, you contribute
to the success of the economic system around you.
■

■

■

The economy measures the value of work in terms
of the flow of goods and services. Work produces
the goods and services that people need and want.
People who work are able to buy the goods and
services. The stronger the economy, the more jobs
there are, and the more people work.
Employers measure the value of work in terms of
productivity—the amount of work an employee
accomplishes. When workers are productive, the
employer is successful.
The community measures the value of work in
terms of taxes. When you earn an income, you pay
taxes that support your local community, your state,
and the federal government.
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The Emotional Value of Work
Some days you might think your job is not
worth your paycheck. Your friends might be
playing Guitar Hero while you are stocking
shelves at the market. Or they are watching
videos while you are babysitting.
Luckily, the benefits of work include more than
just money. Every job has responsibilities.
When you meet your work responsibilities,
you can be proud of your accomplishments.
Working contributes to your self-image and
self-esteem.
■
■
■
■

Your employer appreciates your efforts.
Your customers respect your knowledge.
Your co-workers enjoy working with you.
Your family recognizes that you can
achieve goals and make healthy decisions.

The Educational Value of Work
Jobs you have when you are still in school provide the opportunity to gain knowledge that will be valuable as you begin to plan and search for a career. You can discover more about the workplace and about the types of jobs you enjoy.

Can you think of skills
you have developed in
school that will help
you succeed in a future
career?

As a data entry clerk, you might realize that you have a knack—ability—for
computer programming.
■ As a landscaping assistant, you
What Happens Next?
might realize that you get satisfaction from working outdoors.
J.T. is looking for a summer job. His friend Alex is a lifeguard
and works at the town pool. He tells J.T. that lifeguarding is
Throughout your life, work is
fun. The pay is good, he gets to be outside all day, the other
valuable because it provides an
guards are nice, and the girls all think the lifeguard is cool.
opportunity to learn new skills and
J.T. applies for the job. The town’s recreation manager explains that the
information.
town will pay for the lifeguard training and certification as long as J.T. works
■ A waiter learns how to take orders
all summer. If he quits, he will have to repay the cost of the training.
and serve food.
The training is harder than J.T expected. He does not enjoy learning first
■ A child care assistant learns how
aid and CPR. However, he completes the course and is certified. The recreation
to clean up after snack time and
manager schedules J.T. to work 5 days a week, for 6 hours a day.
monitor children in a play area.
The job is not as much fun as J.T. expected. Little kids are constantly asking
for band aids. J.T. has to clean the bathrooms at the end of the day. His brother
■ An office assistant learns how to
wants to go camping for the weekend, but J.T. is scheduled to work on
answer phones, manage inventory,
Saturday. After one week, J.T. is regretting his decision to become a lifeguard.
and use the office computer.
He is thinking about quitting.
■ A sale representative learns about
What problems are facing J.T.? Can he find solutions? Did he make the best
new products and services.
decisions while looking for a summer job? What could he have done differently? Using your 21st Century Skills—such as decision making, goal setting, and
problem solving—write an ending to the story. Read it to the class, or form a
small group and present it as a skit.
■
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Recognizing the Value of School

School is an opportunity to
learn new things, meet new
people, and try new activities.

F

inishing school is an investment in your future.
Most companies will not hire an employee who has
not graduated from high school, and many will not
hire an employee who has not graduated from college. If a
company does hire dropouts, it usually pays them less
than it pays graduates.
School also provides an opportunity to prepare for a
career. Core subjects such as reading, writing, and math
are vital for the career search process. Science, social studies, music, art, technology, family and consumer sciences,
and sports all help you gain knowledge and build skills
you will need to succeed at work, such as teamwork, leadership, and problem-solving. School clubs and organizations also help you build skills for future success.

■
■
■

How will you find a job if you cannot read the job
description?
How will you prepare a cover letter if you cannot write
a paragraph?
How will you compare salaries if you cannot do basic
math?

Classes for Careers
Most of the classes you take in school are required. But,
as you move into higher grades, there will be more
opportunity to take electives—classes you choose
because you are interested in the subject—and advanced
level courses.
Electives allow you to explore new subjects outside the
standard core courses. Advanced courses can help you
learn more about a subject and prepare for college.
■

■
■
■
■

You might take a foods and nutrition elective and
discover that you would be interested in a career as
a dietitian.
You might take a drafting elective and learn that you
have a talent for architectural drawing.
If you are interested in health care, you might take
advanced biology and earn college credit.
If you are interested in public policy, you might take
government or politics.
If you are interested in business, you might take
accounting.

The number and type of electives vary from school to
school. Your school counselor can help you select the
courses that match your career goals.
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Developing Communications Skills
Almost every employer wants workers who can read, write, and speak effectively.
For example, you might need to write an order for supplies, or explain the features
of a product to a customer. Communications skills are the tools you need to share
information with others.
In school, Language Arts classes help you develop communications skills. You
learn to organize written information, understand the things you read, and speak
out loud in front of an audience.

✔
✔
✔
✔
✔
✔

Building Math Skills
Basic math skills such as addition, subtraction, multiplication, and division are
vital for success in careers ranging from nursing to inventory control. Most
schools require students to pass a basic math test in order to graduate.

■

Every job you have—for wages and
as a volunteer—provides an opportunity to develop skills that will help
you succeed in the present and in the
future.

✔ Showing respect to employers,

Clubs and organizations also help you build communications skills. You can join
the debate team to learn how to argue politely and effectively. You can write for
the school newspaper or Web site. You can perform with the drama club.

■

Developing Useful Skills

customers, and co-workers
Dressing appropriately for the
workplace
Arriving on time
Making healthy decisions
Solving problems
Setting and achieving goals
Working as part of a team

If you are a nurse’s aide, you count a pulse for 10 seconds, and then multiply
the number by 6 to find a patient’s heart rate.
If you are installing drywall, you measure the
square footage of a room to determine how much
TECH CONNECT
building material to buy.

The Internet provides many resources for
locating jobs online.

You might benefit from a business math class if you
are interested in a career in business. Business math
covers topics such as accounting, tax management,
reading and creating charts and graphs, and personal
finance.

■

Job search engines such as Indeed,
LinkUp, and Simply Hired search
Web sites that list job openings for
positions that meet your criteria.

You will need advanced math skills for a career in
technology, business, engineering, or science.
Advanced math includes subjects such as advanced
algebra, calculus, and trigonometry.

■

Study Strategies for
Success in School

Job search Web sites such as Monster.com and
Careerbuilder.com list available positions, or let you
upload your resume so potential employers can find
you.

■

Social networking sites such as LinkedIn, Facebook,
and Twitter let you connect with potential employers.

■

Company Web sites often have a page listing employment opportunities and contact information.

People who do well in school usually work very hard.
They know how to use study strategies—careful plans
and methods—that improve their ability to remember
new things. You can make study strategies part of your
academic plan.
■

■
■

Do you think using the Internet is an effective way to
locate and apply for jobs? What are some of the benefits?
What are some of the drawbacks?

General strategies. Sit near the front of the class so
you pay attention; take notes; set a daily study goal,
such as completing your homework.
Strategies for memory. Study your notes soon after class; make flash cards with a
key idea on one side and a definition or explanation on the other side.
Strategies for listening and note-taking. Listen for clues that the speaker is
giving a key point; underline or star the main points; use abbreviations for
commonly used words.
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What’s a Personal
Academic Plan?
A personal academic plan is a document that you use to set goals for the
things you want to accomplish while
you are in school. Some schools call
it a personal career plan. It serves as a
map that helps you achieve your educational goals. You create a personal
academic plan with help from your
school counselor. Some things that
you might put in your plan include:

✔ Goals beyond high school
✔ Assessment of your skills,
✔
✔
✔
✔
✔
✔

knowledge, and experience
Assessment of factors that will
contribute to your success
Assessment of factors that might
interfere with your success
Basic skills assessment
Graduation requirements
Plan for achieving graduation
Plan for achieving goals beyond
high school

■

■

Strategies for planning and organization. Keep a calendar, schedule, or to-do list;
write assignments and due dates in an assignment notebook and on a calendar;
prioritize your responsibilities and tasks; break a large project into smaller
steps, and set a deadline for each step.
Strategies for tests. Ask your teacher what the test will cover and what type of
questions it will include; don’t wait until the night before to study—study a little bit each evening in the days leading up to the test; read test directions carefully; check your answers; skip questions you are unsure of and go back to
them after you have completed the others.

Setting Goals for Postsecondary Education
Is a high school diploma enough education to land you the career of your choice?
If not, you will want to start thinking about postsecondary education, or school
after high school. For most people, postsecondary education means college, but it
can also include military training and apprenticeships.
You may enroll in a program to earn a professional certificate for a career such as
master electrician or nurse’s aide. Many careers require a minimum of an associate’s
degree—two years after high school—and many require a bachelor’s degree—four
years post high school. Professions such as doctor, lawyer, and teacher require additional education. Planning for postsecondary education involves:
■
■
■
■

Selecting a school or program
Making sure you have the necessary qualifications
Applying for admission
Obtaining financial aid

Goal-setting skills can help you manage the process from start to finish. It can
help you stay focused on the educational objectives that you need to achieve your
career goals.

Job Search
If you enjoy using reading, writing, and
speaking skills to share information, you
might want to look for a career in communications. Although all careers use
communications skills, careers in the field
of communications fall into industries such as advertising,
public relations, technical writing, film-making, journalism,
teaching, and speech therapy.
The educational requirements depend on the type of
career and specific occupation; for example, advertising
and public relations may require a bachelor’s degree in a
related area such as Journalism or Marketing. A speech
therapist may require a master’s degree in speech-language pathology, as well as certification by a state board.
Use the Internet, library, or school’s guidance resources to
learn more about a career in communications. Write a job
description, including the educational requirements, career
pathway, and potential salary range.

Y

ou have been offered two
jobs for the summer. They
are both in child care, which
is a field that interests you,
and they have similar responsibilities. You have decided
to choose the one that offers
the best wages.
The first position is as a
counselor at a day camp. It
pays $2,200.00 for working 8
weeks. The other is a position
as an assistant at a day care
center. It pays $9.85 per hour,
and you are expected to work 30
hours a week for 8 weeks. Which
position should you accept?
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Researching Colleges
You can find information about different postsecondary opportunities online, in your school guidance center, and at the library. As you research the
programs, ask yourself the following:
■
■
■
■

■

Most careers require education
you can only get after you
graduate from high school.

Does it offer a degree in my field of interest?
Where is it located? Will I live at home or on
campus? Is it in a city or a small town?
How many students are there? Will I be more
comfortable in a small school or a large school?
How much does it cost? What is the annual
tuition—cost of education? How much is room
and board—the cost of a dorm room and meals?
Are there additional fees?
Am I qualified for admission? Does my grade
point average meet the school standards? Are my ACT or SAT scores high
enough? Do I have the right extracurricular activities?

Which College Is Right for Me?
There are more than 3,500 colleges in the United States. They range from technical colleges that award certification for a specific job or career, to universities that
grant bachelors’ and graduate degrees. Use the following chart to compare postsecondary programs.
Technical College/
Vocational School

Community College/
Junior College

Four-Year College

University

Focus of
program

Specialized training for
particular occupation

Two-year degree in career
area or academic course
credit that transfers to a
four-year college

Four-year degree;
general academic
courses plus focus on
major

Four-year degree plus
graduate programs

Length of
program

Nine months to two
years

Two years

Four years or more

Four years or more

Things to Do on a
College Visit

Things You Need to Apply to College
A college application form asks for information about yourself and your family. It
has space for listing your extracurricular activities and for a personal essay that
tells the college about you, your goals, and your abilities. In addition to the application form, you will also need:
■
■

■
■

An official transcript, which is a record of the courses you took in high school
and the grades you earned
An official score report, which gives the results of the standard college entrance
exam, such as the Scholastic Aptitude Test (SAT) or American College Test
(ACT)
Recommendations, which are forms that you ask one teacher and one counselor to fill out, describing your qualities as a student and a person
Financial aid forms, which provide information about your ability to pay

You can take virtual college tours
online, but the best way to get a
sense of whether you would be happy
at a college is to visit. You can:

✔
✔
✔
✔
✔
✔

Tour the campus
Talk to students
Stay overnight in a dorm
Sit in on a class
Talk to a professor
Attend an information session
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Identifying Employment Trends

Knowing how to identify
employment trends can
help you choose a career in
a growing industry.

W

ill there be jobs for construction workers when
I get out of school? Will California be hiring
music teachers? Is the salary for transportation
managers increasing or decreasing? One way to learn the
answers to these questions is to look at employment
trends. A trend is a general move in a certain direction. An
employment trend is one way the job market is changing
over time. Sometimes trends in a specific field or industry
are called the job outlook, which means it is a forecast or
prediction about trends affecting that job.
Employment trends include things such as the number of
jobs in a certain industry. For example, experts see a growing need for health care workers and educators, but a
shrinking need for assembly line workers. Other employment trends include where the jobs are. For example, are
businesses opening offices in the Midwest and closing
them in the Northeast?
Employment trends are influenced by trends in other
areas of life. Three major factors include:
■
■
■

The economy
Technology
Lifestyle trends

Knowing how to identify employment trends can help you
choose a career with a positive outlook.

Economic Trends
The economy impacts employment in many ways. The
unemployment rate is the percentage of unemployed
people looking for jobs. The economy affects the unemployment rate, and the unemployment rate affects the
economy.
■

■

■

■

When the economy is strong, there is demand for
goods and services. Businesses hire workers, so the
unemployment rate is low.
When the economy is weak, there is less demand for
goods and services. Businesses cannot afford to pay
wages. The unemployment rate is high.
When the unemployment rate is low, many people
are working and earning income. They have money
to spend, which increases the demand for goods and
services and boosts the economy.
When the unemployment rate is high, many people
are out of work. They have little money to spend,
which decreases the demand for goods and services.
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Impact of Technology
Technology has a strong influence on employment and job outlook. It creates new
jobs, replaces old jobs, and changes the way some people perform their existing
jobs.
■

■
■
■

■

■

The development of new technology such as mobile phones and handheld
devices creates new jobs in areas such as application development, sales, and
research and development.
The trend toward smaller computers has shifted the manufacturing of systems
from desktops to notebooks and e-books.
Improvements in robotics have made it possible to use robots in positions that
people once held, such as on automobile assembly lines.
Electronic recordkeeping in fields such as healthcare has changed the way medical professionals enter patient information, order prescriptions, and access
patient records.
The trend toward storing information and applications on the Internet instead
of on local computers has eliminated the need for some information technology managers at large companies.
The trend toward using video conferencing instead of traveling to meetings
impacts travel agents, hotel workers, and people who work in restaurants where
travelers might eat.

Changing Lifestyles
Lifestyle trends affect employment. For example, the trend toward dual-income
families—both parents working outside the home—and the trend toward divorce
both cause an increase in demand for child care workers. Many companies are
adding on-site day care centers to provide child care in the same building where
parents work. Other lifestyle trends that affect employment include:
■
■
■

The number of children in a family
Where a family lives
How a family chooses to spend and save money

Improved health also impacts employment. When people have an increased
lifespan—live longer—job are affected. People may retire at an older age, so there
are fewer jobs for younger workers. There is more demand for senior housing,
health care, and activities for senior citizens, and therefore more jobs in those
areas. The government must pay more Social Security, which can reduce resources
for other groups.
A trend to a more flexible lifestyle is impacting
employment. In your grandparent’s generation,
many people worked at the same job their entire
life. Now, people are willing to change careers to
find a better workplace environment, higher salary,
or more responsibility.
People also want careers that let them spend time
with their families, or doing leisure activities that
they enjoy. They may want to work from a home
office, have flexible hours, or even job-share, which
means share the responsibilities for one job with
another person.

Can you think of current
lifestyle trends that might
affect careers?

Shifting Populations
Trends in population impact employment trends. Where people live, the
number of people in a community,
and lifespan, affect the number of
jobs, the type of jobs and the level of
pay. For example, new businesses
often open where there are a lot of
people. In the rural areas:
✭ There are fewer people available
to work in agricultural careers.
Farmers might have to pay high
wages to hire farm hands.
✭ Businesses in rural towns might
not have enough customers.
✭ The towns will not collect enough
taxes to support community
programs and services.
✭ In the cities, there will be more
competition for existing jobs.
Employers might be able to pay
lower salaries.
✭ New businesses will open in the
cities to provide goods and
services for the many residents.
✭ City services such as trash
collection and schools may be
overwhelmed by demand.
Why do you think employers might
have to pay higher wages when there
are fewer job applicants and lower
wages when there are more applicants?
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Case Study
Casey is preparing to attend a job fair to find parttime work. He is not sure what type of job he wants.
His mother suggested he consider a position as a
bank teller. His father thinks he might want to be a
landscape assistant.
Casey has a list of the companies that will be at the
fair. There are more than 50! He is not sure if he will
be able to visit every booth, and he is worried he
might miss the one that has the best opportunity for
him.
■ What can Casey do to narrow the list of compa-

nies he should visit at the job fair?
■ What else can Casey do to prepare for the job

fair?
■ Do you think Casey’s parents are being helpful

with their suggestions?

Sounding
Off!

❶
❷

1 . What is a career?
2 . What is a job?
3 . List three reasons people choose a particu lar
career.
4 . List fou r resou rces for identifying types of careers.
5 . What is a nontraditional occu pation?

When do you think teens should start thinking about career
options?
What do you think is the most important thing to consider
when looking for a career?

6 . What is a skill?
7 . What is aninterest?
8 . List three areas inwhich you canmeasu re the valu e
of work.
9 . List three ways school contribu tes to you r career
preparation.
1 0 . List three factors that influ ence employment
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Nervous Systems
The Skeletal System
Care and Problems of the
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The Muscular System
The Nervous System
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Before You Read
Use this Foldable to help you organize
your notes on the structure and function
of the skeletal system, muscular system,
and nervous system. Begin with three
sheets of 8 1⁄2! x 11! paper.
Fold the sheets
of paper along the
long axis so that
one edge is about
1! from the other.
Fold the paper in
half. Unfold and
cut along the inside
fold line.
Repeat with the other two sheets
of paper. Label as shown. Staple the
sheets together.
Muscular System

Structure Function
Skeletal System

Nervous System

Structure Function

Structure Function

As You Read
As you read and discuss the material in
the chapter, use your Foldable to record
what you learn.

Using Visuals. The skeletal, muscular, and
nervous systems are fine-tuned to work together,
allowing the body to perform a variety of
coordinated actions. What steps do you take in
your day-to-day activities to keep these systems
functioning and to protect them from injury?
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The Skeletal System
VOCABULARY
axial skeleton
appendicular skeleton
cartilage
ossification
ligament
tendon

YOU’LL LEARN TO
• Identify the functions of the skeletal system.
• Describe the main divisions and types of bones of the
skeletal system.
• Recognize how understanding the functions of the skeletal
system is important for maintaining personal health.

List three health behaviors that you think are important for keeping
your skeletal system healthy. How do these behaviors help maintain strong bones?

Y

ou reach out your arm and hit the snooze button; it’s
6:00 a.m.—time to rise and shine. As you roll out of bed, you
reach your arms above your head, stretching your arms and back
and rolling your shoulders. You are able to start your day thanks to
the interrelationships of your skeletal, muscular, and nervous systems. In this lesson you’ll learn about the system that provides the
basic framework for your body, your skeletal system.

Functions of the Skeletal System

Y
The interaction of bones
and muscles allows you
to perform all kinds of
motions. List three
functions of the
skeletal system.

386

our skeletal system provides a living structure for your body.
Strong bones, including the vertebrae of your spine, support
your upper body and head. The skeleton plays a crucial role in
movement by providing a strong, stable, and mobile framework on
which muscles can act. Your skeletal system also protects your
internal tissues and organs from trauma. The skull, vertebrae, and
ribs create protective cavities for the brain, the spinal cord, and the
heart and lungs, respectively. Bones store minerals such as calcium
and phosphorus, which are important to the health and strength of
the skeleton and to various essential processes in your body. Bone
marrow, a connective tissue within bones, produces new red blood
cells and white blood cells.

Chapter 15 Skeletal, Muscular, and Nervous Systems

Structure of the Skeleton

Y

ou r skeletal system con sists of 206 bon es th at can be classified in two m ain grou p s. Th e a x i a l sk e l e t o n con sists of the
80 bones of the skull, spine, ribs, vertebrae, and sternum , or breastbone.
Th e a p p e n d i c u l a r sk e l e t o n is com p osed of th e rem ain in g 126
bones of the upper and lower lim bs, shoulders, and hips. Th e bon es of
th ese two grou p s are sh own in Fi g u re 1 5 .1 on p age 388.

Bone tissue consists of
living cells embedded in
a hard matrix of calcium,
phosphate, and other
calcium minerals.

cartilage
marrow
cavity

Types of Bones

compact bone
spongy bone

All bon es are covered with an ou ter layer of h ard , d en sely p acked ,
com p act bon e. Ben eath th e com p act bon e is sp on gy bon e, a less
d en se bon e with a n etwork of cavities filled with red bon e m arrow.
Alm ost every bon e in th e bod y can be p laced in th e followin g
categories by sh ap e, as sh own in th e illu stration :
!

!

Lo n g Bo n e s. Exam p les of lon g bon es in clu d e th e bon es in
you r legs an d arm s. Th e hum erus is th e bon e in you r u p p er arm .
Th e diaphysis, or m ain colu m n of a lon g bon e, is com p osed of
com p act bon e. With in th e d iap h ysis is a n arrow cavity th at
con tain s yellow bon e m arrow, a typ e of con n ective tissu e th at
stores fat. Th e en d of a lon g bon e is called th e epiphysis. Th e
ep ip h yses form join ts with oth er bon es an d con tain red bon e
m arrow, wh ere n ew blood cells are p rod u ced .

Bones are shaped
according to their
function: long, short,
flat, or irregular. Give
an example of each of
these types of bones.

Sh o r t Bo n e s. Sh ort bon es are alm ost eq u al in len gth an d
wid th . Exam p les in clu d e th e sm all bon es in th e wrists
an d an kles.

!

Fl a t Bo n e s. Flat bon es are som ewh at th in n er an d m u ch flatter
th an oth er bon es. Flat bon es, su ch as th ose in th e sku ll, p rotect
organ s. Th e scap u la, or sh ou ld er blad e, is an oth er exam p le of a
flat bon e.

!

Ir re g u l a r Bo n e s. Irregu larly sh ap ed bon es, su ch as som e
facial bon es or th e vertebrae, h ave u n u su al sh ap es an d d o n ot
fit in to th e oth er categories.

Cartilage
Ca r t i l a g e , a strong, flexible connective tissue, is an oth er com p on en t of you r skeletal system . Cartilage can be fou n d in m an y areas
of th e bod y: at th e en d s of lon g bon es, at th e en d of th e n ose, an d
with in th e ou ter ear. In som e join ts, su ch as th e kn ee, cartilage acts
as a cu sh ion , red u cin g friction an d allowin g sm ooth m otion .
An em bryo’s skeleton con sists m ostly of cartilage th at serves as a
tem p late from wh ich bon es will form . Early in em bryon ic d evelop m en t, th e cartilage h ard en s. Th is o ssi f i c a t i o n (ah -su h -fu h -CAYsh u n ) is the process by which bone is form ed, renewed, and repaired.

Long bone
(humerus)

Short bone
(wrist)

Flat bone
(rib)
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THE SKELETAL SYSTEM
Your bones continue to grow both in length and in thickness until you
are about 25 years old. At this age bones usually stop growing, but
may continue to thicken.
Axial Skeleton
atlas (1st vertebra)
axis (2nd vertebra)
cervical vertebrae (neck)
Appendicular Skeleton
(shoulders, arms,
hips, legs)
thoracic vertebrae
(upper back)

lumbar vertebrae
(lower back)
Pelvis
ilium
sacrum
coccyx
pubis
ischium

occipital bone
parietal bone
frontal bone
nasal bone
cheek bones
temporal bones
mandible (jaw)

clavicle (collar bone)
scapula (shoulder blade)
sternum
ribs (flat bones)
humerus
radius
ulna
carpal bones (wrist)
metacarpal bones (hands)

phalanges (fingers)

femur (long bone)
patella (knee cap)
tibia (long bone)
fibula (long bone)

tarsal bones (ankle)
calcaneus (heel)
metatarsal bones (foot)
phalanges (toes)
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Joints
Join ts are p oin ts at wh ich bon es m eet. Som e join ts, su ch as th ose
between th e bon es of th e sku ll, d o n ot m ove. Oth ers, in clu d in g th e
join ts between vertebrae, h ave lim ited m ovem en t.
More flexible join ts are classified by typ e:
!

Joints allow a wide range
of motions. What is
another example of a
ball-and-socket joint?

Ba l l -a n d -so c k e t jo i n t s are form ed wh en th e rou n d ed h ead
of on e bon e fits in to th e rou n d ed cavity of an ad join in g bon e,
as in a h ip or sh ou ld er join t. Th ese join ts allow th e wid est
ran ge of m ovem en t in all d irection s.

!

H i n g e jo i n t s, fou n d at th e elbow, kn ee, an kle, an d fin gers,
allow a join t to ben d an d straigh ten , p rom otin g rotation .

!

P i v o t jo i n t s allow lim ited rotation or tu rn in g of th e h ead .

!

El l i p so i d a l jo i n t s, su ch as th e on e in you r wrist, h ave an
oval-sh ap ed p art th at fits in to a cu rved sp ace. Glid in g join ts
allow bon es to slid e over on e an oth er.

A l i g a m e n t is a band of fibrous, slightly elastic connective tissue
that attaches bone to bone. Ligam en ts h elp stabilize th e m ovem en ts
of bon es at a join t. A t e n d o n is a fibrous cord that attaches m uscle
to the bone. Movem en t is p rod u ced becau se m u scles are attach ed to
bon es by ten d on s an d ligam en ts.

Reviewing Facts and Vocabulary
1. What are the functions of the skeletal system?
2. Define the terms cartilage and ossification.
3. Name and give examples of each type of joint.

Thinking Critically
4. Analyzing. The ligament that holds the bones in
your forearm together and helps form the pivot
joint there has been torn. How might this affect
your ability to move your hand and arm? What
movements might be affected?
5. Comparing and Contrasting. Recognize how
knowledge of the skeletal system is important for
maintaining personal health. How are the bones
in the axial skeleton similar to those in the
appendicular skeleton?
health.glencoe.com

Hip
(ball-andsocket joint)

Knee
(hinge joint)

Applying Health Skills
Decision Making. Hector’s friends have
invited him to go mountain biking. He is
hesitant because he thinks this activity
would pose some risks to his bones or
joints. Using the decision-making steps,
role-play with a friend the process of
Hector’s decision.

WORD PROCESSING

Useawordprocessingprogramtolist optionsfor Hector’sdecision.
Seehealth.glencoe.comfor tips.
Lesson 1 The Skeletal System
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Care and Problems of the
Skeletal System
VOCABULARY
osteoporosis
scoliosis
repetitive motion injury

YOU’LL LEARN TO
• Examine strategies to prevent injuries that damage
the skeletal system.
• Analyze the relationship between health promotion
and prevention of bone disorders.
• Identify different types of joint injuries and situations
requiring professional health services.

Write a paragraph describing a situation that could cause a bone
or joint injury. List ways of preventing the injury.

T

he overall health of your body very much depends on the health
of your skeletal system. If your skeletal system cannot perform
its functions properly, your freedom of movement may be limited
and other areas of your health and lifestyle may also be affected.

Care of the Skeletal System

C
Getting enough calcium
during your teen years is
essential for a lifetime of
healthy bones. Name two
foods you enjoy that
provide calcium, phosphorus, and vitamin D.

390

aring for your skeletal system is something you can do every
day. Eating foods that contain calcium, vitamin D, and
phosphorus can help prevent the development of certain skeletal
disorders. Phosphorus can be found in dairy products, beans, whole
grains, and liver. Dark green, leafy vegetables are a source of calcium. Milk is fortified with vitamin D and also provides calcium.
Regular physical activity, including weight-bearing exercise, helps
keep bones strong. Wearing protective gear such as a helmet and
padding when you participate in sporting or recreational activities
reduces the risk of bone fractures.

Chapter 15 Skeletal, Muscular, and Nervous Systems

Problems of the Skeletal System

S

keletal system d isord ers an d bon e in ju ries can be th e resu lt of
m an y factors, in clu din g p oor n u trition , in fection s, sp orts an d
recreation al in ju ries, an d p oor p ostu re. Th e skeletal system is also
affected by d egen erative d isord ers su ch as osteop orosis.

Fractures
A fractu re is an y typ e of break in a bon e. Fractu res can be eith er
com p ou n d or sim p le. A com p ou n d fractu re is on e in wh ich th e
broken en d of th e bon e p rotru d es th rou gh th e skin . A sim p le
fractu re is on e in wh ich th e broken bon e d oes n ot p rotru d e.
Fractu res are also classified by th e p attern of th e break:
!

H a i rl i n e f ra c t u re . Th e fractu re is in com p lete, an d
th e two p arts of th e bon e d o n ot sep arate.

!

Tra n sv e rse f ra c t u re . Th e fractu re is com p letely
across th e bon e. A tran sverse fractu re m ay resu lt
from a sh arp , d irect blow or from stress cau sed by
p rolon ged ru n n in g on an alread y d am aged bon e.

!

Co m m i n u t e d f ra c t u re . Th e bon e sh atters in to m ore
th an two p ieces, u su ally as a resu lt of severe force.

Osteoporosis
You can bu ild bon e m ass on ly d u rin g th e tim e you are growin g.
Health beh aviors th at you p ractice n ow, d u rin g you r teen years, can
red u ce yo u r risk o f d evelo p in g o st eo p o ro sis lat er in life.
Ost e o p o ro si s is a condition in which progressive loss of bone tissue
occurs. It is a very seriou s bon e d isease th at affects m illion s of old er
Am erican s an d h as n o warn in g sign s in its early stages. Bon es are
weaken ed an d becom e brittle, cau sin g th em to break easily.
Ad eq u ate am ou n ts of calciu m , vitam in D, an d p h osp h oru s h elp
bon es rem ain stron g an d h ealth y. Regu lar weigh t-bearin g p h ysical
activities, su ch as walkin g an d weigh t train in g, stim u late bon e cells
to in crease bon e m ass, th ereby red u cin g th e risk of osteop orosis.
Early d etection is essen tial to treatm en t an d to slowin g loss of bon e
tissu e. A bon e scan (in wh ich X rays m easu re bon e d en sity) can be
p erform ed at regu lar in tervals later in life.

A break like the comminuted fracture shown here
might be avoided by
keeping bones strong
through good nutrition
and following safety precautions. What health
promotion steps do you
take to prevent diseases
of the bones and joints?

Scoliosis
Sc o l i o si s is a lateral, or side-to-side, curvature of the spine. Scoliosis
m ay exist at th e tim e of birth , or it can d evelop d u rin g ch ild h ood .
Th e cu rvatu re of th e sp in e worsen s as growth con tin u es an d m ay
p roceed even after growth stop s. Early d etection is im p ortan t in th e
treatm en t of scoliosis. Treatm en t in clu d es wearin g a brace to h elp
straigh ten th e sp in e an d , in m ore severe cases, su rgery.
Lesson 2 Care and Problems of the Skeletal System
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Are You Getting Enough Calcium?
During the teen years it is very important to choose calcium-rich foods to build
maximum bone density. Building strong bones during adolescence will help prevent
osteoporosis and bone fractures later in life. You should have at least 3 servings of
milk, cheese, or yogurt daily to meet your calcium needs. If you don’t drink milk,
then choose other foods high in calcium, such as yogurt, kale, or fortified fruit juices.
The Recommended Dietary Allowance of calcium for teens between the ages of 11 and
18 is 1,300 milligrams (mg). The following table shows the approximate calcium
content in a single serving of some common calcium-rich foods.

Food
Milk
White beans
Broccoli cooked
Broccoli raw
Cheddar cheese
Low-fat yogurt
Kale cooked
Calcium-fortified orange juice
Orange
Sardines or salmon with bones
Sweet potatoes

Serving size
1 cup
1
2 cup
1
2 cup
1 cup
1.5 oz
8 oz
1 cup
1 cup
1 medium
20 sardines
1
2 cup

Mg of Calcium per Serving
300
113
35
35
300
300-415
67
300
50
50
44

ACTIVITY

List all the calcium-rich foods you eat over the next 24 hours, and record the amount or serving
size you eat. Compare your calcium intake to the amounts of calcium shown on the chart to see
whether you are getting at least 1,300 mg of calcium daily. Create a written plan describing
how you will maintain or increase your calcium intake. Include specific actions you will take.

Injuries to Joints
ACTIVITY

392

Injuries to joints can occur due to overuse, strain, or disease. The following are joint injuries that may require professional health services.
!

Dislocation results when the ligaments that attach the bone
at the joint are torn as the bone slips out of place. Never
attempt to replace a dislocated joint; get immediate medical
help. Treatment includes having the joint reset and
immobilized while the ligaments heal.

!

Torn cartilage can result from a sharp blow or the twisting
of a joint. Injuries are treated with arthroscopic surgery.

Chapter 15 Skeletal, Muscular, and Nervous Systems

!

!

!

Bu rsi t i s results from th e in flam m ation of a fluid-filled sac called
th e bursa. Certain join ts, such as th e elbow, h ave bursae th at h elp
red u ce friction between th eir m ovable p arts. W h en th e bu rsa
becom es in flam ed , p ain an d swellin g can occu r at th e join t.
A b u n i o n is a p ain fu l swellin g of th e bu rsa in th e first join t of
th e big toe. Wearin g ill-fittin g sh oes can m ake bu n ion s worse.
Large bu n ion s m ay req u ire su rgery.
Ar t h ri t i s is th e in flam m ation of a join t. Th e con d ition can
resu lt from an in ju ry, n atu ral wear an d tear, or au toim m u n e
d isease. Th e m ost com m on form of arth ritis, osteoarth ritis,
resu lts from wear an d tear on th e join ts.

Reduce the Risk
of Carpal Tunnel
Syndrome
Use these tips to reduce
your risk of developing repetitive
motion injuries.

While using a computer:
!

Repetitive Motion Injury
A re p e t i t i v e m o t i o n i n ju r y is dam age to tissues caused by prolonged, repeated m ovem ents su ch as in com p u ter work, sewin g, or
assem bly lin e work. On e of th e m ost com m on rep etitive m otion
in ju ries is carp al tu n n el syn d rom e. Th is con d ition occu rs wh en
swollen ligam en ts an d ten d on s in th e wrist cau se n u m bn ess, a
bu rn in g or tin glin g sen sation in th e th u m b an d forefin ger, p ain ,
an d weakn ess in th e h an d . Treatm en t in clu d es wearin g a sp lin t to
red u ce wrist m ovem en ts, m ed ication to red u ce swellin g an d , in a
sm all p ercen tage of cases, su rgery.

Reviewing Facts and Vocabulary
1. Name three behaviors that help keep your bones
and joints healthy.
2. What should you do if you think someone has
a fractured bone or dislocated joint?
3. Define the term repetitive motion injury. Explain
how to prevent this type of injury.

Thinking Critically
4. Analyzing. A dislocated or injured joint is often
immobilized by putting a rigid cast around the
affected area. How might this procedure affect
the health of the surrounding muscle tissue?
5. Evaluating. Analyze the relationship between
health promotion during your teen years and
the prevention of osteoporosis later in life.

health.glencoe.com

!

!

Rest your hands and wrists
from repetitive motion by
taking frequent breaks.
Use a keyboard or other
equipment designed to reduce
strain and pressure.
Adjust chair height, so that
your forearms are level with
your wrists. This will reduce
the angle of your bent wrists
when you are typing.

Applying Health Skills
Accessing Information. Research more
about keeping the skeletal system healthy.
Choose a category such as injury prevention,
nutritional needs, or building bone mass
to focus your research. Then prepare a
pamphlet of step-by-step strategies you
and your peers can use to promote the
health of bones during the teen years.

SPREADSHEETS

Usespreadsheet software
toorganizeyour lists.Seehealth.glencoe.comfor tips
onhowtousespreadsheetstobuildtables.
Lesson 2 Care and Problems of the Skeletal System
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The Muscular System
VOCABULARY
smooth muscles
skeletal muscles
flexors
extensors
cardiac muscle
muscle tone
tendonitis
hernia

YOU’LL LEARN TO
• Explain the functions of the muscular system.
• Describe the different types of muscles in the body.
• Examine the effects of health behaviors on the muscular system.
• Identify problems of the muscular system.

List five benefits of having good muscle tone. Next to each benefit,
list a problem that might be caused by not having good muscle tone.

T

he action of a slingshot is the result of two interdependent parts—a forked stick and a rubber band or
other elastic material. The same is true of the human
body. The role of the stick is played by the skeleton. The
role of the rubber band is played by the muscular system.
Muscles are elastic; they stretch to allow a wide range
of motion.

Functions of the Muscular System

C

Proper warm-up and
stretching before and cooldown after any physical
activity keeps your muscles
flexible and strong.

394

ertain muscles in your body are always at work. Even
when you sleep, muscles help you breathe, make
your heart beat, and move food through your digestive
system. These involuntary processes happen without
your consciously controlling them. At other times, such
as when you play the piano or a video game, make a dash
toward first base, or throw a ball, you are using muscles that are
under conscious, or voluntary, control. Without the use of both
voluntary and involuntary muscles, you would be unable to
perform any of these activities.

Chapter 15 Skeletal, Muscular, and Nervous Systems

Structure of the Muscular System

A

m u scle is m ad e u p of h u n d red s of lon g cells called fibers.
Major m u scles in th e bod y are m ad e u p of h u n d red s of bu n dles of th ese fibers. Mu scles work by m ean s of two com p lem en tary,
or op p osin g, action s. Th ese are con traction , th e sh orten in g of a
m u scle, an d exten sion , th e stretch in g of a m u scle. Mu scle con traction is triggered by n erve im p u lses. Som e n erves p rovide im p u lses
for m an y m u scle fibers, esp ecially to large m u scles su ch as th e calf
m u scle or bicep s. In oth er areas, su ch as you r eyes, a sin gle n erve
m ay p rovide im p u lses to on ly two or th ree m u scle fibers.

Types of Muscles
Th e bod y con tain s th ree typ es of m u scle tissu e: sm ooth m u scle,
skeletal m u scle, an d card iac m u scle.
!

!

!

Sm o o t h m u sc l e s act on the lining of passageways and internal
organs. Th ese m u scles can be fou n d in th e lin in g of th e blood
vessels, th e d igestive tract, th e p assageways th at lead in to
th e lu n gs, an d th e blad d er. Sm ooth m u scles are u n d er
in volu n tary con trol.
Sk e l e t a l m u sc l e s are attached to bone and cause body m ovem ents.
Skeletal m u scle tissu e h as a striated, or striped, appearan ce u n der
a m icroscop e. Most of you r m u scle tissu e is m ad e u p of skeletal
m u scle, an d alm ost all skeletal m u scles are u n d er volu n tary
con trol. Skeletal m u scles often work togeth er, u n d ergoin g
op p osin g action s to p rod u ce m ovem en t. On e m u scle con tracts
wh ile th e oth er m u scle exten d s. An exam p le of th is can be
seen in th e d iagram at th e righ t, wh ich sh ows th e bicep s an d
tricep s m u scles of th e u p p er arm . To ben d
an d straigh ten you r arm at th e elbow, th ese
m u scles op p ose each oth er’s action . Th e
f l e x o r is the m uscle that closes a joint. In
th is exam p le th e bicep s is th e flexor. Th e
e x t e n so r is the m uscle that opens a joint. In
th is case th e tricep s is th e exten sor. Id en tify
oth er op p osin g skeletal m u scles th at ap p ear
in Fi g u re 1 5 .2 on p age 396.
Ca rd i a c m u sc l e is a type of striated m uscle
that form s the wall of the heart. Th e in volu n tary card iac m u scles are resp on sible for th e
con traction of you r h eart, th e m ost im p ortan t p art of th e card iovascu lar system . Th e
h eart con tracts rh yth m ically abou t 100,000
tim es each d ay to p u m p blood th rou gh ou t
you r bod y.

Skeletal muscles produce
movement by working in
pairs. One muscle contracts while the other
extends. Try holding your
thigh as you bend your leg
at the knee. Identify the
flexor and the extensor
muscles as you perform
this action.

Muscle Movement
biceps muscle
(flexor)

triceps muscle
(extensor)
tendons

Lesson 3 The Muscular System

395

Care of the Muscular System

p h y si c a l a c t i v i t y Fo r m o re
in fom ation abou t th e ben efits of
p h ysical act ivit y, see Ch ap t er 4,
p age 75.

Regu lar p h ysical activity is th e best way to keep you r m u scles
stron g an d h ealth y. Mu scles th at rem ain u n u sed for lon g p eriod s
of tim e will atrophy, or d ecrease in size an d stren gth . Mu sc l e t o n e
is the natural tension in the fibers of a m uscle. Regu lar p h y si c a l
a c t i v i t y h elp s keep s m u scles ton ed an d h ealth y. Practicin g good
p ostu re stren gth en s back m u scles. Wearin g safety eq u ip m en t an d
ap p rop riate cloth in g can p rotect m u scles d u rin g p h ysical activity.

THE SKELETAL MUSCLES
Major muscle groups include the arms, legs, back, abdomen,
shoulders, and chest.

extensor muscles
(dorsal surface)

teres
trapezius
rhomboid
triceps
biceps (of arm)
latissimus dorsi

Facial Muscles
frontalis
temporalis
orbicularis oculi
masseter
orbicularis oris

sternocleidomastoid

flexor muscles
(inside of arm)
biceps
deltoid
pectoralis major
serratus oblique
external oblique
rectus abdominis
(muscle of abdomen)

gluteus maximus

abductor muscles
(pull legs away from body)
biceps (of thigh)

sartorius
adductor muscles
(pull legs toward body)
quadriceps muscles
adductor muscles
(pull legs toward body)
patella (kneecap)

semitendinosus
gastrocnemius

gastrocnemius
soleus

Achilles tendon

396

Chapter 15 Skeletal, Muscular, and Nervous Systems

peroneus
anterior tibial
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Training Safety Checklist
Participating in weight-bearing exercise
throughout life is important to maintain
muscle tone and to keep bones strong and
healthy. As with any physical activity, however,
safety comes first. In this activity you will
create safety checklists for teens doing weight
or resistance training.

What You’ll Need
•
•

paper and pen or pencil
textbook and other sources of
information

What You’ll Do
1. In your group, identify at least one
weight-bearing exercise for every major
muscle group.
2. Use a separate sheet of paper for
each exercise. Describe the exercise,
and then list the following: appropriate
clothing, when and where to work out,
safe exercise procedures, and how to

use equipment properly. Refer to your
textbook and other reliable sources to
develop your checklist.
3. For each exercise, include at least five
easy-to-remember tips for practicing
safe weight training. Create an
acronym that teens can recall easily.
4. Staple the pages together to make
a guide. If your classroom has a
computer, input the text and print
copies. Place the guides in the
gymnasium and in other areas around
the school.

Apply and Conclude
Write a paragraph explaining what you
have learned about the benefits of weightbearing exercise. Note the importance of
following safety procedures while keeping
your muscles healthy.

Problems of the Muscular System

W

hen you are exercising, your muscles are working very hard.
They might be sore after strenuous activity, such as going for
an all-day hike or bike ride. Although it can be painful, muscle
soreness is usually temporary. However, other problems of the muscular system are far more serious and can affect a person’s overall
health and lifestyle. The recovery time for injury-related muscle
problems varies with the type and severity of the injury.

Lesson 3 The Muscular System
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Muscles produce heat
when they contract. Shivering
is an involuntary contraction
of skeletal muscles in an
effort to warm the body.
• Smooth muscles located
in the skin at the base of
hairs contract involuntarily, raising the hair and
producing “goose bumps”
in response to cold or fear.
• A muscle spasm occurs
when a single muscle
involuntarily contracts. A
tic is the twitching that
results when muscles
involuntarily contract in
a repeated spasm.

!

Br u i se . A bru ise is an area of d iscolored skin th at ap p ears after
an in ju ry cau ses th e blood vessels ben eath th e skin to ru p tu re
an d leak. Swellin g can be red u ced with an ice p ack.

!

Mu sc l e st ra i n o r sp ra i n . A strain ed m u scle resu lts wh en a
m u scle is stretch ed or p artially torn as a resu lt of overexertion .
Strain s are u su ally treated by u sin g th e R.I.C.E. (rest, ice,
com p ression , elevation ) p roced u re. A sp rain is an in ju ry to
th e ligam en t in a join t, an d it req u ires m ed ical treatm en t.

!

Te n d o n i t i s. Te n d o n i t i s , or the inflam m ation of a tendon,
can be cau sed by in ju ry, overu se, or agin g. Sign s of ten d on itis
in clu d e join t p ain or swellin g th at worsen s with activity.
Treatm en t in clu des rest, an ti-in flam m atory m edication , or
u ltrasou n d .

!

Hern i a . A h e r n i a occurs when an organ or tissue protrudes
through an area of weak m uscle. Th is con dition can result from
strain in g
to lift a h eavy object. Hern ia repair usually requires su rgery.

!

Mu scu l a r d y st ro p h y. Muscular dystroph y is an in h erited
disorder in wh ich skeletal m uscle fibers are progressively
destroyed. Th ere is n o cure, but with early detection m uscle

Reviewing Facts and Vocabulary
1. Give examples of how muscles work together with
other body systems.
2. Describe cardiac muscle.
3. What is tendonitis? Why does it occur?

Thinking Critically
4. Applying. Examine the effects of health behaviors
on the muscular system. Which muscles are most
involved in your favorite physical activities? What
behaviors can help you protect the health of these
and other muscles?
5. Analyzing. Describe two types of muscle injury,
and suggest strategies that can prevent them.
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Applying Health Skills
Goal Setting. Set a goal to begin a
program of strengthening your muscles.
Decide on a weight-training program or
another physical activity that will increase
muscle strength. On which muscle groups
will you focus? Use the steps of goal
setting to develop your plan.

SPREADSHEETS

Designatablewith
spreadsheet softwaretohelpyouorganizeyour training
plan.Seehealth.glencoe.comfor informationonhowto
useaspreadsheet.
health.glencoe.com

HS_HEALTH_U05_C15_L4

12/8/03

12:08 PM

Page 399

The Nervous System
VOCABULARY
neurons
cerebrum
cerebellum
brain stem
reflex

YOU’LL LEARN TO
• Differentiate between the central nervous system and the peripheral nervous system.
• Identify the structure and function of neurons.
• Describe the areas of the brain and the function of each.
• Demonstrate knowledge and research more about personal health concerns
related to the nervous system.

Compare the nervous system with a technology we use today, for example,
the telephone system. How are the two systems similar?

Y

our nervous system is a complex network that allows communication between the brain and all other areas of the body.
It also enables you to remember your part in a play or the time to
meet your friends for a movie on Friday night.

Function and Structure of the
Nervous System

Y

our nervous system coordinates all of the activities in your
body—from breathing or digesting food to sensing pain or feeling fear. The brain, spinal cord, and nerves work together. Nerves
transmit messages back and forth to every organ, tissue, and cell.
The nervous system has two main divisions. The central nervous
system (CNS) consists of the brain and spinal cord. The peripheral nervous system (PNS) gathers information from inside and outside your
body. It includes nerves that extend from the brain, spinal cord, and
sensory receptors, such as those in the skin that sense pressure, temperature, or pain. The central nervous system receives messages from
the nerves in the peripheral nervous system, interprets them, and
sends out a response. Impulses can be carried at speeds of up to 280
miles per hour, which means, for example, that you can let go of a
hot pan before you are badly burned.

A computed tomography
(CT) scan is used to
diagnose problems that
can affect the function
of the nervous system.
Name a type of injury
that can cause damage
to the brain.
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Neurons

M

essages are tran sm itted to an d from th e sp in al cord an d brain
by n e u ro n s , or nerve cells. Neu ron s are classified by th eir
fu n ction : sen sory n eu ron s, m otor n eu ron s, an d in tern eu ron s.
In tern eu ron s com m u n icate with an d are fou n d between oth er
n eu ron s. Fi g u re 1 5 .3 illu strates th e n erve im p u lse.
A n eu ron con sists of th ree m ain p arts:

!

Ce l l b o d y. Th e cell bod y of a n eu ron con tain s th e n u cleu s, th e
con trol cen ter of th e cell. Th e n u cleu s regu lates th e p rod u ction
of p rotein s with in th e cell. Un like oth er cells in th e bod y,
n eu ron s h ave lim ited ability to rep air d am age or rep lace
d estroyed cells.

!

D e n d ri t e s. Den d rites are bran ch ed stru ctu res th at exten d from
th e cell bod y in m ost n eu ron s. Den d rites receive in form ation
from oth er n eu ron s or sen sory recep tors an d tran sm it im p u lses
toward th e cell bod y.

!

Ax o n s. Axon s tran sm it im p u lses away from th e cell bod y an d
toward an oth er n eu ron , m u scle cell, or glan d . Som e axon s are
su rrou n d ed by a coverin g called a m yelin sh eath an d can
tran sm it im p u lses m ore q u ickly th an axon s with ou t coverin gs.

THE NERVE I MPULSE
A nerve impulse begins when a sensory receptor is stimulated. The
impulse travels to the CNS and is interpreted with the help of an
interneuron. Then a motor neuron carries the message to a muscle
cell or gland in response to the stimulus.
Sensory Neuron
interneuron dendrites (receptors)
interneuron cell body

Motor Neuron
motor neuron dendrites
motor neuron cell body

skin
receptors

axon
synapse
axon
cell body of
sensory neuron
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The Central Nervous System

I

mpulses in the body are carried to and from the spinal cord and
the brain, the two organs that make up the central nervous system, as shown in Figure 15.4.

T HE N ERVOUS S YSTEM

12 pairs of
cranial nerves

Nerves extend to various parts of
the body along the length of the
spinal cord.

8 pairs of
cervical nerves

cerebrum
cerebellum

12 pairs of
thoracic nerves

spinal cord
vertebra

5 pairs of
lumbar nerves
5 pairs of
sacral nerves

Spinal Cord Cross Section
white matter
spinal cord
gray matter

1 pair of
coccygeal nerves

Spinal
Meninges
spinal nerve
pia mater
arachnoid
dura mater
vertebra (bone)

The Spinal Cord
The spinal cord is a long column of nerve tissue about the thickness of your index finger, extending about 18 inches down your
back. Vertebrae are the bones that make up your spine. Connective
tissue called the spinal meninges, along with the vertebrae, help
protect the spinal cord. The spinal cord is also bathed in cerebrospinal fluid that absorbs shock and nourishes nerve tissue.
Lesson 4 The Nervous System
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The Brain
TOPIC Brain Activity
Go to health.glencoe.com
for links to more information about current research
into brain activity.
ACTIVITY Using the information provided at these
links, write a short paragraph about current methods scientists use to trace
activity in the brain.

Th e brain , sh own in th e illu stration , in tegrates an d con trols th e
activities of th e n ervou s system . You r brain h elp s you receive an d
p rocess m essages; th in k, rem em ber, an d reason ; an d coordin ate m uscle m ovem en ts. Breath in g, digestin g food, learn in g m ath , run n in g a
race, an d rem em berin g a fam ily vacation are all processes accom plish ed by th e brain . It is in volved in em otion s an d all of your sen ses.
An ad u lt h u m an brain weigh s u p to th ree p ou n d s an d sits in th e
p rotective cavity form ed by th e bon es of th e sku ll. Like th e sp in al
cord , th e brain is covered with layers of cran ial m en in ges an d su rrou n d ed by cerebrosp in al flu id . Both h elp p rotect th e tissu es of th e
brain from in ju ry. Alth ou gh th e brain m akes u p on ly abou t 2 p ercen t of a p erson ’s total bod y weigh t, it u ses m ore th an 20 p ercen t
of th e oxygen in h aled . With ou t oxygen , th e brain can last for on ly
fou r to five m in u tes before su fferin g seriou s an d irreversible dam age.
Th e brain h as th ree m ain division s: th e cerebru m , th e cerebellu m ,
an d th e brain stem .
THE CEREBRUM

The brain, like a powerful
computer, coordinates all
activities of the body.
Explain which different
areas of the brain are
involved when you
dance to music.

cerebrum

midbrain
pons
cerebellum
medulla
oblongata

Th e c e re b r u m is the largest and m ost com plex part of the brain. It
is covered with a th in layer of gray m atter. Th e billion s of n eu ron s
in th e cerebru m are th e cen ter for con sciou s th ou gh t, learn in g, an d
m em ory. Learn in g h ow to u se lan gu age, creatin g art an d m u sic,
rem em berin g th e p ast, an d d ream in g abou t th e fu tu re all take p lace
in th e cerebru m . Th e cerebru m is d ivid ed in to two h em isp h eres
th at com m u n icate with each oth er. Th e righ t
h em isp h ere con trols th e left sid e of th e bod y,
an d th e left h em isp h ere con trols th e righ t
sid e of th e bod y. Both h em isp h eres
con tain cen ters for d ifferen t p rocesses
th at take p lace in th e brain . Th e left
h em isp h ere is th e cen ter for lan gu age, reason in g, an d th e ability
t o an alyze an d t h in k crit ically
abo u t m at h em at ical o r scien t ific
p roblem s. Th e righ t h em isp h ere is
t h e cen t er fo r p ro cessin g m u sic
an d art an d com p reh en d in g sp atial
relation sh ip s.
Each h em isp h ere h as fou r lobes,
an d each lobe is n am ed after th e
sku ll bon e th at p rotects it:

spinal cord
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!

Th e f ro n t a l l o b e con trols volu n tary m ovem en ts an d h as a
role in th e u se of lan gu age. Th e p refron tal areas are th ou gh t to
be in volved with in tellect an d p erson ality.

!

Th e p a ri e t a l l o b e is in volved with sen sory in form ation su ch
as h eat, cold , p ain , tou ch , an d bod y p osition in sp ace.

!

Th e o c c i p i t a l l o b e con trols th e sen se of vision .

!

Th e t e m p o ra l l o b e con trols th e sen ses of h earin g an d sm ell;
it is also in volved with m em ory, th ou gh t, an d ju d gm en t.

THE CEREBELLUM
Th e c e re b e l l u m is the second largest part of the brain. Its p rin cip al fu n ction is to coord in ate th e m ovem en t of skeletal m u scles.
Th is area of th e brain con tin u ally receives m essages from sen sory
n eu ron s in th e in n er ear an d m u scles, an d it u ses th is in form ation
to m ain tain th e bod y’s p ostu re an d balan ce. Bein g able to com p lete
a com p lex series of m u scle m ovem en ts, su ch as servin g a volleyball,
d an cin g, or p layin g th e violin , is m ad e p ossible by th e cerebellu m .
THE BRAIN STEM
Th e b ra i n st e m is a three-inch stalk of nerve cells and fibers that
connects the spinal cord to the rest of the brain. In com in g sen sory
im p u lses an d ou tgoin g m otor im p u lses p ass th rou gh th e brain
stem . It con sists of th ree m ain p arts—th e m ed u lla oblon gata, th e
p on s, an d th e m id brain —an d two sm aller region s—th e th alam u s
an d th e h yp oth alam u s.
!

Me d u l l a o b l o n g a t a . Risin g from th e top p ortion of th e sp in al
cord, th e m edu lla oblon gata is th e lowest p art of th e brain stem .
With in th e m edu lla are cen ters th at regu late h eartbeat an d
resp iratory rates as well as reflexes su ch as cou gh in g, sn eezin g,
an d vom itin g. Th e m edu lla also receives in p u t an d sen ds m otor
im p u lses to th e coch lea of th e in n er ear for h earin g an d to th e
ton gu e for m ovem en t du rin g sp eech an d swallowin g.

!

P o n s. Ap p roxim ately on e in ch in len gth , th e p on s is ju st
above th e m ed u lla. Th e p on s is th e p ath way con n ectin g n erve
im p u lses to oth er areas of th e brain ; it also h elp s regu late
breath in g. Th e p on s con trols th e m u scles of th e eyes an d face.

!

Mi d b ra i n . Th e h igh est p ortion of th e brain stem , th e
m id brain is in volved in su ch fu n ction s as con trollin g eyeball
m ovem en t an d p u p il size. Th e reflexive resp on se of tu rn in g
you r h ead wh en you h ear an u n exp ected lou d n oise is also
in itiated by th e m id brain .

!

Th a l a m u s. Th e th alam u s is an im p ortan t relay cen ter for
in com in g sen sory im p u lses. Nerve cells with in th e th alam u s

How do scientists learn
about the brain?
Recent advances in technology have enabled
scientists to “see” inside a
living brain. Brain imaging
techniques help scientists
understand the functions
of the brain, locate areas
affected by neurological
disorders, and develop
new strategies to treat
brain disorders. These
techniques include:
• CT, or “CAT” scans, in
which a series of X rays
are beamed through the
head, producing an image
that shows the structure
of the brain.
• PET scans, in which a
machine detects and
images radioactive
material that is either
injected into or inhaled by
the patient. This type of
scan provides information
on brain function.
• MRI, which uses radio
waves and magnetic fields
to produce an anatomical
view of the brain.
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receive in form ation from d ifferen t sen se organ s su ch as th e
eyes an d ears. Th rou gh th e sp in e th e th alam u s also receives
in form ation from tou ch an d p ressu re recep tors in th e skin .
!

p i t u i t a r y g l a n d Fo r m o re
in fo rm at io n abo u t t h e wo rk
o f t h e p it u it ary glan d , see
Ch ap t er 18, p age 465.

H y p o t h a l a m u s. Th e h yp oth alam u s con trols an d balan ces
variou s bod y p rocesses to regu late bod y tem p eratu re, stim u late ap p etite for food an d d rin k, an d regu late sleep . Th e
h yp oth alam u s also con trols secretion s from th e p i t u i t a r y
g l a n d th at con trol m etabolism , sexu al d evelop m en t, an d
em otion al resp on ses.

The Peripheral Nervous System

T
When you are nervous
about taking a big test,
increased heart rate and
sweaty palms are signs
that your sympathetic
nervous system is at work.
Name another situation
that will cause a response
from your sympathetic
nervous system.

h e p erip h eral n ervou s system (PNS) con sists of all of th e
n erves th at are n ot p art of th e CNS. Th e PNS carries m essages
between th e CNS an d th e rest of th e bod y. Th e PNS can be d ivid ed
in to two categories, th e au ton om ic n ervou s system an d th e som atic
n ervou s system .

The Autonomic Nervous System
Th e au ton om ic n ervou s system (ANS) con trols su ch in volu n tary
fu n ction s as digestion an d h eart rate. Th e ANS con sists of a n etwork
of n erves d ivid ed in to two sm aller n etworks: th e sym p ath etic n ervou s system an d th e p arasym p ath etic n ervou s system .
THE SYMPATHETIC NERVOUS SYSTEM
You m ay h ave felt th e effects of th e sym p ath etic n ervou s system
th e last tim e you were startled . Messages from th e sym p ath etic n ervou s system cau se you r h eart rate to in crease an d th e blood vessels
lead in g to you r m u scles to d ilate, allowin g greater blood flow. Th is
is th e “figh t or fligh t” resp on se th at p rep ares you r bod y to react to
wh at m ay be a d an gerou s situ ation . You also h ave exp erien ced
a re f l e x , a spontaneous response of the body to a stim ulus, as wh en a
d octor tests th e kn ee-jerk reflex by tap p in g th e ligam en t below th e
kn ee. Fi g u re 1 5 .5 on p age 405 sh ows th e step s of a reflex action .
THE PARASYMPATHETIC NERVOUS SYSTEM
Du rin g p eriod s of rest an d relaxation , th e p arasym p ath etic system op p oses th e action of th e sym p ath etic
system by slowin g bod y fu n ction s. It slows d own th e
h eartbeat, open s blood vessels, an d lowers blood pressure.

Somatic Nervous System
Th e som atic n ervou s system con sists of sen sory
n eu ron s th at relay m essages from recep tors in th e
eyes, ears, n ose, ton gu e, an d skin to th e CNS an d
m otor n eu ron s th at carry im p u lses from th e CNS to
skeletal m u scles.
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STEPS OF A REFLEX ACTION
Reflexes can prevent injuries. For example, when you touch something hot,
your hand jerks away before you feel your finger being burned.
1. Stimulus: the hand touches a hot stove.
2. The sensory neuron makes contact with
a connecting neuron in the spinal cord.
3. The connecting neuron contacts a motor
neuron that sends an impulse to the muscles.
4. Reflex: The muscle responds by pulling
the hand away from the stove.

Reviewing Facts and Vocabulary
1. What is the main function of the brain?
2. Define the term neuron. What are the parts
of a neuron?
3. What is a reflex? How does having quick
reflexes benefit your health?

Thinking Critically
4. Analyzing. After sustaining a head injury, a patient
is having trouble understanding language and
controlling movement on the right side of his or
her body. What parts of the brain might be
damaged?
5. Evaluating. Why is an injury to the brain stem
considered critical?

health.glencoe.com

Applying Health Skills
Advocacy. Research the benefits of wearing
a helmet when biking, skating, or skateboarding. Make an informative pamphlet
that outlines helmet laws and explains the
importance of protecting the brain from
injury. Make your pamphlet available to your
classmates to demonstrate your knowledge
about this personal health concern.

PRESENTATION SOFTWARE

Use
presentationsoftwaretoillustrateyour pamphlet.See
health.glencoe.comfor tipsonusingpresentationsoftware.
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