PFPCS 8th Grade Math
Remote Learning Packet 3/23 – 3/27

Hello students and parents, I hope you are all well. You have two options for learning this week:
1. Complete the online work on Khan Academy (instructions will be below)
2. Complete this learning packet
Important: You are not required to complete both. This packet is for those of you who
cannot/are having trouble accessing the Khan Academy work. I would prefer you complete the
Khan Academy work.

Remote Learning Packet
Instructions

Khan Academy Instructions

This packet contains worksheets and
notes for reviewing exponent laws
and scientific notation.

Khan Academy is an online learning platform that is
aligned to our curriculum. To access the assignments,
you must:

To get full credit, you must show
work for all the problems.
This packet can be printed or
completed on a separate piece of
paper.
The answers for all the worksheets
(except the first page) are included
at the end of the packet.

1. Sign up/login to Khan Academy using my class
link:
https://www.khanacademy.org/join/F3YXRJX2
2. Once you have logged in, message me on
ClassDojo and I will add assignments to your
account.
3. Watch all the videos and complete all the
practice assignments and quizzes by Friday,
3/27.

As always, please contact me if you need guidance on any of the assignments. I can be reached
on ClassDojo or my personal number at anytime.

Rewriting Using the Laws of Exponents
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Multiplying with Scientific Notation

Name:

Solve each problem. Answer in scientific notation.
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1) (4.49×10 ) × (1.81×10 )
(4.49×1.81) × (1010×1010)
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6) (7.5×10 ) × (4.9×10 )
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(7.5×4.9) × (10 ×10 )
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7) (1.31×10 ) × (3.09×10 )
(1.31×3.09) × (106×103)
4.0479 × 109
4.0479 × 109

9) (5.8×10 ) × (9.5×10 )
(5.8×9.5) × (109×106)
55.1 × 1015
5.51 × 1016
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4) (4.4×10 ) × (1.9×10 )
(4.4×1.9) × (109×107)
8.36 × 1016
16
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2) (1.83×10 ) × (3.9×10 )
(1.83×3.9) × (1010×1010)
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3) (8.44×10 ) × (8.99×10 )
(8.44×8.99) × (1010×108)
75.8756 × 1018
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8) (3.2×10 ) × (5.8×10 )
(3.2×5.8) × (103×1010)
18.56 × 1013
1.856 × 1014

10) (8.6×10 ) × (5.6×10 )
(8.6×5.6) × (109×103)
48.16 × 1012
4.816 × 1013
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Hello 8th graders,
I hope you have been staying safe and protecting yourselves during this time. Covid-19 is a new
obstacle that as a society, we are going to have to learn how to tackle. One of those things we are
going to have to learn is being able to adapt to not being in a physical classroom. As for now, we
are going to be doing work packets.
If you have a question or want to check in, please feel free to reach out to me through class dojo.
I would definitely appreciate being filled in on what’s going on in your life/questions/concerns
that you may have.
Besides the following work:
I would highly recommend reading. If that’s comic books, fiction books, or the newspaper all
would be beneficial to you. This is a time that can easily be spent watching tv, so please please
please challenge yourself to read for at least an hour a day. (Check-in with me if you want any
recommendations).
I hope to hear back from you soon!
Best,
Mr. Castro

Opinion: Extreme ideology appears to have
overtaken effective politics
By Andrés Velasco, Project Syndicate on 08.28.18
Word Count 969
Level MAX

Image 1. House Speaker Paul Ryan (left) in Washington, D.C., in 2017. Ryan and other Republicans had tried to change the health care
system. Their bill was stopped by Democrats but also by ultra-conservative Republicans because it did not match their ideology. Photo by:
Andrew Harnik/AP

SANTIAGO, Chile — Donald Trump's health care bill — nicknamed "Ryancare" after House
Speaker Paul Ryan — would have deprived 24 million Americans of health insurance, according to
the U.S. Congressional Budget Office. But that was not the reason the most conservative
Republicans rejected it. Even though it would have handed Trump and their own party a political
victory, conservatives refused to vote for the bill because it did not go far enough in abolishing the
Affordable Care Act ("Obamacare") they hate.
Ryancare would have retained Obamacare's rule preventing insurers from excluding people with
preexisting conditions. And it would have provided tax credits to help low-income people buy
health insurance. But to the conservatives of the House Freedom Caucus, both features, though
popular, smack of socialism. Their opposition was a triumph of ideology over political expediency.

This article is available at 5 reading levels at https://newsela.com.

The return of ideology is not only a right-wing phenomenon, and it is not confined to the United
States. Consider Jeremy Corbyn, who has moved the United Kingdom's Labour Party sharply to
the left and away from the pragmatic approach of Tony Blair's New Labour Party. His standing in
the polls suggests that Corbyn, like conservative Republicans, prefers feeling ideologically pure to
being politically effective.
But what exactly is ideology? And why is it making a comeback?
Political ideology, like cholesterol, comes in two kinds: good and bad. Good ideology is an
organizing device to make sense of a complex world. Economists' models are a kind of
ideology: They simplify the world, emphasize certain causal links and minimize others and allow
us to get a sense of who is doing what to whom. As Dani Rodrik of Harvard University puts it,
"understanding requires simplification."
Is capitalism just? Some people would answer that it is, because competition in markets ensures
that workers are paid for what they produce; other people would answer that it isn't, because the
owners of capital shamelessly exploit those workers.
These (ideological) propositions could be right or wrong. But by putting them forward, and
confronting them with reality, we learn something about the world. A less solemn — and more
fashionable — word for ideology is narrative. Writers and successful politicians have long
understood the importance of a good narrative. Social scientists are only now beginning to
appreciate the key role it plays.
Nobel laureate economist Robert Schiller defines a narrative as a "simple story or easily expressed
explanation of events." A new "narrative economics," Schiller maintains, should study "the spread
and dynamics of popular narratives — particularly those of human interest or emotion — and how
these change through time, to understand economic fluctuations."
If the predictions of a narrative or ideology conflict with reality, one can either change the
narrative or change the facts. The second option occurs when bad narratives — and bad ideology —
come in, and where the politics of post-truth starts.
It is an option that arises because ideologies are not just learning devices; they also serve social
and psychological purposes. In their classic 1950 book The Authoritarian Personality, German
social theorist Theodor Adorno and his co-authors pointed out that "ideologies have different
degrees of appeal" depending on "the individual's needs and the degree to which these needs are
being satisfied or frustrated." More recently, New York University social psychologist John Jost
has argued that "ideologies and other belief systems grow out of an attempt to satisfy the
epistemic, existential, and relational needs of our species."
To understand the recent comeback of ideology, zoom in on the word relational in that quote.
Someone who believes that capitalism is unjust shares something with others who hold the same
belief. If that coincidence endures for some period of time, and if the holders of that belief meet,
discuss, organize, and agitate in favor of that belief, a group identity develops. In the end, ideology
may be more important as the glue holding the group together than as a source of enlightenment
on the nature of capitalism.
As Chile's finance minister a few years ago, I learned this lesson the hard way. At an end-of-year
celebration with parliamentarians of my own coalition, I toasted our success at getting many highThis article is available at 5 reading levels at https://newsela.com.

quality bills passed with opposition support. The toast
fell flat; the room was silent. Then a senior senator
spoke up: "Who cares about broad support, Minister.
To keep our coalition united, we need bills that allow
us to pick a fight with the opposition." That was a
Chilean leftist speaking, but the logic (or illogic) was
similar to that of the right-wing Freedom Caucus that
sank Ryancare.
So the politics of extreme ideology is, in the end, a
kind of identity politics. One casualty is truth: The
prize goes to arguments that cement group identity,
not to arguments that stick to the facts. Another
casualty is the quality of public policy: Evidence-based
policies that change according to circumstances on
the ground, or pragmatic approaches that retain
policies that work and discard those that don't, cannot
sustain a group's clear identity if the policies the
group advocates are shifting all the time.
But the very reliance of ideological politics on identity
also sets limits to its revival. As Columbia University's
Mark Lilla has persuasively argued, in complex and
diverse democratic societies, political appeals based
only on narrow identities — whether linked to class,
religion, ethnicity, or, yes, ideology — ultimately are
doomed. If you appeal only to zealots, in the end only
zealots will vote for you. Just ask Corbyn.
But in other cases, those limits become evident only
with time. Between now and then, the politics of
extreme ideology, like the bad cholesterol it
resembles, can do a great deal of damage. The U.S.
health care debate is one example. There will be
others.

This article is available at 5 reading levels at https://newsela.com.
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Which answer choice BEST explains why the author wrote this article?
(A)

to educate readers about political ideologies and warn about the dangers of extreme views

(B)

to describe the work done by scholars who study the importance of ideological politics

(C)

to argue that extreme political ideology is most associated with ultra-conservative Republicans

(D)

to highlight the vastly different political opinions about health care and capitalism in the United States.

Why does the author include the research of Mark Lilla?
(A)

to elaborate on a successful approach for appealing to voters

(B)

to persuade readers to reject policies bases on political ideologies

(C)

to describe a significant limitation of extreme political ideologies

(D)

to offer an alternative to participating in identity politics

Which statement BEST explains the advantage of including Image 2 in the article?
(A)

It highlights the ideology that led to the U.S. health care debate.

(B)

It compares and contrasts liberalism and conservatism.

(C)

It offers a way for different ideologies to work together to pass legislation.

(D)

It highlights specific beliefs of influential political ideologies.

Examine Image 2 and read the excerpt from the article.

Is capitalism just? Some people would answer that it is, because competition in markets ensures
that workers are paid for what they produce; other people would answer that it isn't, because the
owners of capital shamelessly exploit those workers.
Which statement accurately compares Image 2 and the excerpt from the article?
(A)

Image 2 shows which ideologies would agree with the views described in the excerpt.

(B)

The excerpt highlights the economic system that all political ideologies support.

(C)

Both Image 2 and the excerpt highlight the dangers of extreme ideology.

(D)

Both the excerpt and Image 2 describe a common political disagreement.

This article is available at 5 reading levels at https://newsela.com.

The History of European Immigrants in the
United States
By Thomas Kessner, The Gilder Lehrman Institute of American History, adapted by Newsela staff on
03.02.17
Word Count 1,894
Level 1180L

TOP: Mulberry Street in the Little Italy section of New York City around 1900. Photo from Library of Congress. BOTTOM: A cover of the
"World on Sunday," the magazine section of the New York World. Image courtesy of Wikimedia.

It is difficult today to imagine how unusual the opening words to Oscar Handlin's Pulitzer Prizewinning "The Uprooted" would have sounded to readers more than 50 years ago: "Once I thought
to write a history of the immigrants in America. Then I discovered that the immigrants were
American history."
Handlin's attitude toward immigrants in America no longer strikes us as particularly bold, daring
or fresh. To a 1950s population, though, Handlin's insistence that the fortunes of everyday people
might have played a bigger role in American history than presidents, wars and legislative politics
was highly unusual.
Immigrants' contributions to America were largely downplayed

Handlin suggested that the widespread "contributionalist" approach to immigration history was
inaccurate and wrongheaded. The contributionalist approach is one way historians have thought
This article is available at 5 reading levels at https://newsela.com.

about the role of immigration in America. These historians emphasized the narrative of America's
rise to dominance and treated the impact of immigration to America as an afterthought. They
discussed immigrants only briefly as a colorful assortment of songwriters, boxers, baseball players
and novelists who came to the country and made contributions to it. The impression was
inescapable: "Real Americans," like Washington, Madison, Jefferson, et al., directed the grand
project of creating America while immigrants merely contributed.
Handlin, and those who followed his lead, posed a simple challenge to these contributionalist
historians: Imagine an America without immigrants. How liberal would be its traditions; how
varied its population; how progressive its politics; how strong its economy; how rich its art; how
cosmopolitan its cities; how advanced its science and technology; how transforming its history;
how free-swinging its character; how important its cause? Would America be America without its
immigrants?
To put a fine point on it, immigration is not some minor theme in American history, but rather has
been at the center of America's distinctive development from the very beginning.
European immigrants wanted to create a better future

At the dawn of American history, the men and women who left England for the colonies pitched
their hopes beyond the known horizons of their own world and set out for an alternative, a New
World that they would build themselves.
Their preachers repeatedly reminded them that if their project failed, they would have to shoulder
the blame. "We shall be," the Puritan leader John Winthrop instructed his fellow travelers, "a city
upon a hill. The eyes of all the people are upon us." It was a bold mission, a challenge to leave
behind a limiting past and set out for a different destiny.
It is in these beginnings that some interpreters locate the seeds of America's impulse to reach out
to other peoples and spread its way of thinking. In that era, crossing an ocean was a lifethreatening adventure, leaving home meant leaving behind one's life forever. It must have been a
troubled tribe, then, whose members urged themselves upon this difficult path to create America.
They interest us not because they made assorted "contributions," but because they taught a
riveting New World lesson: that a people can be guided as much by hope for its future as by the
weight of its past.
The new nation that these early immigrants formed came from various strains. It was a byproduct
nation composed of exiles, slaves, adventurers and dissenters; persecuted and starved people
grown sick of poverty, bigotry and kings. It was a nation without a core character, a patchwork
nation that developed from a series of waves of immigration, the process of social re-mixing
eventually yielding a new society less narrow-minded than the ones left behind. "I could point out
to you," the French writer Hector St. John de Crevecoeur wrote shortly after the American
Revolution, "a family whose grandfather was an Englishman, whose wife was Dutch, whose son
married a French woman, and whose present four sons have now four wives of different nations."
"What attachment can a poor European emigrant have for a country where he had nothing? The
knowledge of the language, the love of a few kindred as poor as himself, were the only cords that
tied him, Crevecoeur wrote. "His country is now that which gives him land, bread, protection, and
consequence. The American is a new man."
This article is available at 5 reading levels at https://newsela.com.

Diversity was important to America's development

Other nations have seen themselves as extended families. All Romans were claimed to have
descended from Romulus and Remus, for example, and throughout history, the common symbols
of the tribe have been used to create a sense of racial and cultural identity. Centuries of fixed
religious practice, shared history and cultural traditions submerged the individual; people in those
countries had to live rigidly by a set of norms in order to fit in, and newcomers had to quickly learn
and adapt to them. Free thinking was limited in these countries. The idea of "religious liberty," for
example, had little meaning to a society where religion, language, history and culture were so
tightly woven together to create a national identity. Only when these strands began to pull apart
did it become possible to really see and consider them.
Immigrant diversity made America different, not in colorful little ways but in large ways that were
essential to its development. All Americans, except Native Americans, had at one time been
strangers to the land they now claimed as their own.
They named their country after an idea: the United States. Formed from many cultures, their
identity was less defined, and based more on politics and than culture, than the national identities
of people in older countries.
Because they interacted with immigrants from many different backgrounds, Americans learned to
live with difference: American culture contains many cultures and many versions of truth. How
could they establish a single national church when the only thing they could agree upon with
regard to religion was to protect the right to disagree? It was not that Americans were a naturally
more tolerant people. It was that given their variety of backgrounds, they could either create a
large protected zone of personal freedom or fight an endless round of cultural battles.
Consequently, instead of making the state as powerful as possible, the Constitution designed a
limited government that gave its citizens more freedom than any nation before it. While other
counties saw tolerance as a fault, an expression of uncertainty, Americans embraced it as a
practical way for people from different backgrounds to get along.
Many immigrants came to America because of its economy

America has never been perfect, though. The willingness of the new nation to permit slavery is just
one example of how far from perfect it's been. A Civil War proved further that diversity brought
with it deep divides and disagreements.
Despite America's faults, however, the country became the most attractive destination for the
world's oppressed. "Kein konig dort [No king there.]," declared a German immigrant when asked
to explain why he came to America. Of course, there was also the appeal of the American economy,
which was powerful enough to transform a backward agricultural nation with immense natural
gifts into the world's leading industrial nation.
You can call it modernization, urbanization, industrialization or a combination of these and other
large forces. Whatever you call it, the unsettling process shook millions free from their homelands
in the 18th and 19th centuries, drawing them out of northern and western Europe toward the
south and the east, undermining traditional peasant societies, and touching off a vast migration.
In the 1870s, more than 280,000 newcomers a year, mostly from Germany, Ireland, Great Britain
and the Scandinavian countries of western and northern Europe entered the United States.
This article is available at 5 reading levels at https://newsela.com.

Only a decade later, the Danish-American journalist Jacob Riis observed a significant change. In
lower Manhattan's crowded neighborhoods, Italian newcomers were making their way "northward
along the line of Mulberry Street and the Russian and Polish Jew, having overrun the district
between Rivington and Division Streets to the point of suffocation, is filling the tenements."
These were "New Immigrants" from southern and eastern Europe, and they would account for the
bulk of the 23 million immigrants from Europe, the largest migration in history. These masses
came crowding into America's ports between 1880 and 1920. They came to escape decaying
economies and outdated political systems.
Diversity created conflict among Americans

Not everyone already living in America was
welcoming. To some, the cultures, languages, and
lifestyles of immigrants were strange and threatening,
and some Americans thought their arrival signaled
the decline of civilization. The anti-immigration
writer Thomas Bailey Aldrich called immigrants "a
wild and motley throng. Men from the Volga and
Tartar Steppes bringing with them unknown gods and
rites."
However, America as a whole adapted to the
newcomers, who added to the country's diversity and
thereby helped it move forward. In George
Washington's day, Americans enjoyed religious
freedom, but everyone was one kind of Protestant or
another. With the arrival of the Old Immigration, the
idea of religious liberty had to broaden to include
Irish and German Catholics. The meaning of American freedom was stretched by immigrants
again and again.
The two largest groups of the New Immigrants were the Jews of Eastern Europe and the Italians.
Not only were they different from other Americans in many ways, they also settled in the most
congested districts of America's industrial cities. In these cities, the concentration of media
guaranteed that their experiences would be intensely described and broadcast, so their presence
was felt quickly in American culture. To non-immigrants, they seemed helpless and ill fitting. They
were described as illiterate, unwashed, undisciplined and undesirable. The arrival of these
"inferior races" touched off tensions that led to greater restrictions on immigration.
America pushed back against immigration in the 1920s

What could be expected of these immigrants, who seemed so much less promising even than the
Irish and Germans who came before them? The answer goes beyond the contributions of famous
Italian-Americans like Joe DiMaggio, or famous Jewish-Americans like Irving Berlin. Jewish and
Italian immigrants, masses of common people, brought to their new land much valuable
experience and many important gifts. For better and worse, they helped expose a young nation to
ancient ways of thinking, novel political and philosophical traditions and deeply textured cultural
and economic experiences. Their diversity contributed to the evolution of American liberty. Like
This article is available at 5 reading levels at https://newsela.com.

other immigrants before them, they peopled the land, pushed back its frontiers, built its cities, laid
its tracks, worked its factories, enriched its cultures and fashioned a remarkable technology.
Of course, they benefited in turn. America provided them with the opportunity for liberty and a
better life and gave even poor children the right to dream.
With the exception of Native Americans, all Americans were immigrants first, but as time passed,
many forgot their roots. They forgot the difficulties their ancestors had experienced upon their
arrival to America, and they came to distrust new immigrants.
During the 1920s, America slammed the doors to thousands of new immigrants by passing a
landmark law, the Emergency Quota Act, which put an end to open immigration. By setting annual
caps on the number of immigrants who could come to America from each country, it severely
restricted the flow of immigrants from southern and eastern Europe.
Thomas Kessner is a distinguished professor of history at the City University of New York
Graduate Center. He is the author of several books about New York City and immigration.

This article is available at 5 reading levels at https://newsela.com.

Quiz
1

Read the paragraph from the introduction [paragraphs 1-2].

Handlin's attitude toward immigrants in America no longer strikes us as particularly bold, daring
or fresh. To a 1950s population, though, Handlin’s insistence that the fortunes of everyday people
might have played a bigger role in American history than presidents, wars and legislative politics
was highly unusual.
Which idea is BEST supported by this paragraph?

2

(A)

It was uncommon during Handlin's time to place so much significance on immigrants' contributions.

(B)

Handlin's attitude toward immigrants was familiar to most of America's historians, as well as the general
public.

(C)

To this day, people question how essential immigrants were to the history and development of America.

(D)

In the 1950s, most people rejected the notion that immigrants comprised a large portion of the
population.

Read the paragraph from the section "European immigrants wanted to create a better future."

It is in these beginnings that some interpreters locate the seeds of America’s impulse to reach out
to other peoples and spread its way of thinking. In that era, crossing an ocean was a lifethreatening adventure, leaving home meant leaving behind one's life forever. It must have been a
troubled tribe, then, whose members urged themselves upon this difficult path to create America.
They interest us not because they made assorted “contributions,” but because they taught a
riveting New World lesson: that a people can be guided as much by hope for its future as by the
weight of its past.
Which of the following can be inferred from this paragraph?

3

(A)

America's attitude toward welcoming immigrants is often misinterpreted.

(B)

Immigrants from England have not been widely recognized for their contributions.

(C)

Some of the guiding principles of America were established by the country's first immigrants.

(D)

New World immigrants wanted to take American ideas back to the people in England.

Based on the article, which option BEST represents the impact of "New Immigrants" on America?
(A)

New Immigrants contributed to evolving ideas about religion, culture, and the economy. However, their
unfamiliar culture and large numbers also caused tension that led to restrictions on immigration.

(B)

New Immigrants contributed to the evolution of America by building cities, working in factories, and
laying roads. Therefore, their large numbers were embraced by political leaders seeking local support.

(C)

New Immigrants contributed to religious liberty in ways that older immigrants had been unable to do.
Because of this, many Americans defended them against the hateful words of anti-immigration writers.

(D)

New Immigrants contributed to the outdated political system of America by bringing new ideas from their
home countries. Because they also brought unfamiliar languages, some Americans felt that they were
uneducated.

This article is available at 5 reading levels at https://newsela.com.

4

How does the article develop the idea that immigrants from northern and western Europe made America a more tolerant and
open-minded nation?
(A)

by describing how contributionalist historians viewed immigrants

(B)

by explaining how many immigrants had been persecuted in their home countries

(C)

by describing the impact of immigrants on religious and personal liberties

(D)

by explaining how the Emergency Quota Act affected new and old immigrants

This article is available at 5 reading levels at https://newsela.com.

Some animals don’t actually sleep for the
winter, and other surprises about hibernation
By Christie Wilcox, National Geographic on 03.08.19
Word Count 879
Level MAX

Image 1. Arctic ground squirrel in Kamchatka territory, Russia, August 11, 2017. These special squirrels can lower their body temperatures
to subfreezing levels as low as 27 degrees during hibernation. Photo by Yuri Smityuk/TASS via Getty Images

For people who aren't fans of winter, animals that hibernate seem to have the right idea: It's the
equivalent of burying your head under the covers until spring comes — isn't it? Not quite. Read on
for more behind the science of hibernation.
What Is Hibernation?

Despite what you may have heard, species that
hibernate don't "sleep" during the winter.
Hibernation is an extended form of torpor, a state
where metabolism is depressed to less than 5 percent of normal. "Most of the physiological
functions are extremely slowed down or completely halted," says Marina Blanco, a postdoctoral
associate at the Duke Lemur Center in Durham, North Carolina, who studies the dwarf lemurs
(Cheirogaleus spp.) of Madagascar — the only primates that hibernate on a regular schedule.

This article is available at 5 reading levels at https://newsela.com.

For example, when dwarf lemurs hibernate, they reduce their heart rates from over 300 beats per
minute to fewer than six, says Blanco. And instead of breathing about every second, they can go up
to 10 minutes without taking a breath. Their brain activity "becomes undetectable."
This is very different from sleep, which is gentle
resting state where unconscious functions are still
performed. In fact, Blanco's research has found that
hibernators have to undergo periodic arousals so they
can catch some Zs!
Why Do Animals Hibernate?

Put simply: "Hibernation is a means of energy
conservation," says Kelly Drew, a
neuropharmacologist at the University of Alaska
Fairbanks who studies the brain chemistry of
hibernating Arctic ground squirrels.
While hibernation is most often seen as a seasonal behavior, it's not exclusive to cold-weather
critters. There are tropical hibernators that may do so to beat the heat.
Temperature isn't always a factor. "Some species hibernate in response to food shortages," notes
Drew. For example, echidnas in Australia will hibernate after fires, waiting until food resources
rebound to resume normal activities.
Recent studies have even suggested a third reason: protection. When hibernating, "you don't
smell, you don't make any noise, you don't make any movements, so you are very hard to detect for
predator," says Thomas Ruf, a professor of animal physiology at the University of Veterinary
Medicine in Vienna. His work has shown that small mammals are five times more likely to die
each month when active than when hibernating.
What Actually Happens When Animals Hibernate?

To slow their metabolism, animals cool their bodies by 5 to 10 °C (9 to 18 °F) on average. The
Arctic ground squirrels (Spermophilus parryii) Drew works on can take this much
further, supercooling to subfreezing temperatures.
Drew's research has shown that cooling is likely regulated by levels of adenosine in the brain. Not
only does adenosine ramp up in winter in ground squirrels, the receptors for the molecule become
more sensitive to it.
But species don't stay in their cold, comatose state for the duration of their dormant period. About
80 percent of their energy is spent intermittently waking and warming up.
Why they do this is "one of the greatest mysteries" of the field, says Ruf. Some think they need
to turn back on their immune systems to fight disease, while others think they may simply awaken
so they can sleep.
Unfortunately, these arousals may drive hibernating species to extinction as our climate
changes; scientists have found that animals stay active longer during arousal periods as ambient
temperatures rise, depleting more of the energy they are trying to conserve.
This article is available at 5 reading levels at https://newsela.com.

What Kinds Of Animals Hibernate?

One bird and a variety of amphibians, reptiles and insects also exhibit hibernation-like states.
There is even at least one fish — the Antarctic cod — that slows down its metabolism in winter,
becoming 20 times less active.
And, of course, there are lots of mammals. While bears might be the first that come to mind, for
years questions have surrounded whether bears are really true hibernators. Unlike animals that
stir regularly during hibernation, bears can go for 100 days or so without needing to wake to
consume or pass anything, and they can be aroused much more easily than typical hibernators.
The U.S. National Park Service suggests they are super hibernators.
Most mammalian hibernators are on the smaller side.
"The average hibernator weighs only 70 grams," says Ruf. That's because little bodies have high
surface area to volume ratios, making it more taxing for them to stay warm in cold weather — so
they need the seasonal energy savings more than larger animals.
What Animal Hibernates The Longest?

It's harder than you'd think to award a prize for longest duration of hibernation. The obvious
choice would be the edible dormice (Glis glis) Ruf works with — they can stay dormant for more
than 11 months at a time in the wild. To pull that off, they have to double or even triple their body
weight while active (that's where they get their name: Romans considered their fat, tender,
hibernation-ready bodies a delicacy.)
In one experiment, a big brown bat (Eptesicus fuscus) hibernated in a refrigerator for 344 days,
suggesting bats may deserve the title (although, the animal didn't exactly choose to and didn't
survive the feat).
This article has been updated to reflect the questions surrounding bears and hibernation.
URL: https://news.nationalgeographic.com/2017/10/animals-hibernation-science-naturebiology-sleep/?beta=true

This article is available at 5 reading levels at https://newsela.com.

Quiz
1

2

3

Which person or group mentioned in the article would be MOST LIKELY to agree with the idea that hibernation acts as a type of
safeguard for smaller animals?
(A)

Marina Blanco

(B)

Kelly Drew

(C)

Thomas Ruf

(D)

U.S. National Park Service

How does the author distinguish between hibernation and sleep?
(A)

by highlighting the different reasons why some animals choose to sleep in the winter and why some
choose to hibernate

(B)

by highlighting the opinions of different scientists who have disagreed about what qualifies as
hibernation or sleep

(C)

by comparing hibernation with a gentle type of sleep where biological functions continue at a normal
rate

(D)

by comparing the changes in metabolic processes, heart rates and breathing that occur in hibernation

Read the following sentence from the section "What Is Hibernation?"

This is very different from sleep, which is gentle resting state where unconscious functions are
still performed.
The author uses the word "unconscious" to mean...
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(A)

involuntary

(B)

comatose

(C)

motionless

(D)

inanimate

Read the following sentence from the section "What Actually Happens When Animals Hibernate?"

But species don't stay in their cold, comatose state for the duration of their dormant period.
Which paragraph from the article helps to explain what "dormant" is referring to?
(A)

For people who aren't fans of winter, animals that hibernate seem to have the right idea: It's the
equivalent of burying your head under the covers until spring comes — isn't it? Not quite. Read on for
more behind the science of hibernation.

(B)

For example, when dwarf lemurs hibernate, they reduce their heart rates from over 300 beats per
minute to fewer than six, says Blanco. And instead of breathing about every second, they can go up to
10 minutes without taking a breath. Their brain activity "becomes undetectable."

(C)

Drew's research has shown that cooling is likely regulated by levels of adenosine in the brain. Not only
does adenosine ramp up in winter in ground squirrels, the receptors for the molecule become more
sensitive to it.

(D)

Unfortunately, these arousals may drive hibernating species to extinction as our climate changes;
scientists have found that animals stay active longer during arousal periods as ambient temperatures
rise, depleting more of the energy they are trying to conserve.

This article is available at 5 reading levels at https://newsela.com.

Japan loves its top tennis star; but do they
think she's Japanese?
By Lenora Chu, Christian Science Monitor on 06.17.19
Word Count 1,146
Level MAX

Japan's Naomi Osaka plays a shot at the French Open tennis tournament at the Roland Garros Stadium in Paris, France, May 28, 2019.
Photo by: Christophe Ena/AP

September was a very good month for Masao Tsutsumi.
Tsutsumi, who piloted Nissan's sponsorship of Naomi Osaka, latched onto the young tennis star
before she became a household name in Japan. When he'd first broached Osaka's name to his
team mid-2018, their response was lukewarm: "But she's only No. 17 in the world."
Then came September 2018. Within a week, Osaka beat Serena Williams for the U.S. Open title,
jetted to Japan and headlined a press conference at Nissan's gleaming headquarters in Yokohama.
When a Nissan executive asked about her favorite car, her response was broadcast for the world to
hear: GT-R.
It was Nissan's flagship sports car, the one that goes 0 to 60 mph in under three seconds —
seemingly like the career of Osaka, who is now No. 1 for women's singles, and the first Japanese
player to achieve that ranking. A special Osaka-branded edition GT-R marketed only in Japan sold
out within a month.
This article is available at 5 reading levels at https://newsela.com.

"My boss told me, 'You're a lucky guy,'" Tsutsumi says with a chuckle, basking in the glory of a
corporate sponsorship purchased when the stock, as they say, was underpriced. "We came after
Citizen [watches], and everyone else came after."
Osaka has been a huge draw for brands seeking to grasp onto a rising star with appeal across
cultures: Yonex sports gear, Nissin Foods, Shiseido cosmetics and All Nippon Airways have also
jumped on board. Yet, as she catapults onto the world stage, the half-Haitian, half-Japanese star's
popularity is intensifying discussions about ethnic identity and multiculturalism in a country
deemed one of the most homogenous on Earth. Her rise comes at a poignant time, as Japan
struggles with an aging and shrinking population; the government has decided that allowing more
foreigners into the country is a matter of economic survival.
"Unwritten Rule" To Being Japanese

By now, Osaka's story is familiar to many Japanese; she was born in Japan to a Haitian father and
Japanese mother. By the time she was 4, her family had relocated to the United States. Later, her
parents had their dual-citizen daughter represent Japan in international competitions, laying the
groundwork for her to be a Japanese star.
Yet as a half-black woman, Osaka "does not meet the social prerequisites for full Japanese
acceptance," according to Baye McNeil, an African-American columnist for The Japan Times. "The
unwritten rule" to being Japanese, McNeil writes in an email, is "looking Japanese."
Indeed, in modern times, Japan has struggled to integrate foreigners into society, and debated
how porous its borders should be. This reluctance is rooted in a number of phenomena, including
an imperial past that promoted Japanese as racially superior. Post-World War II, the government
did little to protect minorities against discrimination in the housing and job markets. Many older
Japanese associate the success of the country's postwar economic growth with its homogeneity,
says Waseda University sociologist Shunsuke Tanabe. "A certain number of people believe in this
'myth.'"
One lingering effect is firm resistance to immigration. Today, foreigners make up only about 2
percent of Japan's total population. Right-wing tabloids have not been kind to Osaka — remarking,
for example, that she speaks poor Japanese – while The Japan Times published an op-ed called
"How Japanese is Naomi Osaka?," which suggested her decision to play for Japan was motivated
by profit, though the writer concludes she is "very Japanese."
Meanwhile, advertisers have made missteps. In January, instant noodle-maker Nissin Foods
released an image of Osaka that Westernized her features and lightened her skin. It was created by
a popular manga artist, and branding expert Alan Casey says Nissin didn't necessarily stray
"outside the visual cues of manga — size of the eyes, size of the hair, super-exaggerated and often
very Western, like an inconceivably small chin."
"[Nissin] simply wasn't aware of the issues around racial discrimination around the world,"
Professor Tanabe says, calling Japanese society "about 30 years behind the global trend."
Even so, the public backlash was immense and immediate. Nissin offered an apology, promised to
be more sensitive and halted the campaign.
"Bridging" The Distance
This article is available at 5 reading levels at https://newsela.com.

Yet for most Japanese, Osaka's mannerisms "bridge the distance," sociologists say. She's softspoken, she has a trademark humility so prized by Japanese culture, she loves matcha green tea
ice cream. She also wins major tournaments.
Everyone loves a winner.
Indeed, Osaka is popular in Japan, full stop. A year ago, only 7 of 10 Japanese knew of her,
according to Hakuhodo DY Media Partners surveys. "Now almost all Japanese know her name,"
says Koki Takekata of Hakuhodo. In Hakuhodo surveys, respondents describe her as cheerful,
friendly and powerful.
In general, acceptance may be growing for people outside "traditional" ideas of Japaneseness. A
Pew Research Center study in 2018 found that 59 percent of Japanese believed immigrants make
Japan stronger due to their work and talents, though only 23 percent want to see immigration
increase. In 2018, Okinawa Prefecture elected the country's first biracial governor, the son of a
U.S. Marine and Japanese mother.
In Osaka's case, it may ultimately be official nationality that the Japanese care about. According to
Japanese law, Osaka must choose between her U.S. and Japanese passports before the age of 22
(though the law has never been enforced). But what if she chooses American citizenship? And
what if she stops winning?
"I think Naomi Osaka helps in the short-term [with acceptance] for mixed-race individuals," says
Erin Chung, director of the East Asian Studies program at Johns Hopkins University. "But I don't
think it will eradicate racism in Japan."
Inspiring The Next Generation

Hideaki Morinaga will worry about such philosophical issues another day; for now he's basking in
the energy Osaka has breathed into his suburban Tokyo tennis club.
The day after her U.S. Open win, his phone at Kyodo Indoor Tennis School began ringing. "They
wanted tennis classes for their kids," Morinaga says, with a grin. He added four classes a week,
with enough demand for a wait list.
Club members also wanted Osaka's branded merchandise, which began moving off the shelves of
the club's tiny shop: Yonex Ezone 98 rackets. Poly Tour Strike 125 strings. Yonex's Pro series
racket bags. Adidas sneakers (which she's since left for Nike).
"Tennis lovers are very happy to have Naomi winning," Morinaga says. "She's a Japanese winning
major competitions."
Nearby, Yukiko Tani waits for her children to finish a lesson. Her 13-year-old son took inspiration
from Japanese tennis star Kei Nishikori, while her daughter worships Osaka. "We're going to apply
for Olympic tickets," Tani says, in hopes of seeing her play at the Tokyo games.
This summer, Tani will send her son to Malaysia for a British-run tennis camp. Her kids already
attend school with many multiracial students, Tani says, and she'd like them to become even more
comfortable with a multicultural environment. It's where the world is headed.
"Kids are very accepting," Tani says.
This article is available at 5 reading levels at https://newsela.com.

Quiz
1

According to the article, attitudes about immigration and diversity might be shifting in Japan.
Which paragraph BEST supports the idea outlined above?

2

(A)

One lingering effect is firm resistance to immigration. Today, foreigners make up only about 2 percent of
Japan's total population. Right-wing tabloids have not been kind to Osaka — remarking, for example,
that she speaks poor Japanese – while The Japan Times published an op-ed called "How Japanese is
Naomi Osaka," which suggested her decision to play for Japan was motivated by profit, though the
writer concludes she is "very Japanese."

(B)

Indeed, Osaka is popular in Japan, full stop. A year ago, only 7 of 10 Japanese knew of her, according
to Hakuhodo DY Media Partners surveys. "Now almost all Japanese know her name," says Koki
Takekata of Hakuhodo. In Hakuhodo surveys, respondents describe her as cheerful, friendly and
powerful.

(C)

In general, acceptance may be growing for people outside "traditional" ideas of Japaneseness. A Pew
Research Center study in 2018 found that 59 percent of Japanese believed immigrants make Japan
stronger due to their work and talents, though only 23 percent want to see immigration increase. In
2018, Okinawa Prefecture elected the country's first biracial governor, the son of a U.S. Marine and
Japanese mother.

(D)

This summer, Tani will send her son to Malaysia for a British-run tennis camp. Her kids already attend
school with many multiracial students, Tani says, and she'd like them to become even more comfortable
with a multicultural environment. It's where the world is headed.

Read the following details from the article.

Within a week, Osaka beat Serena Williams for the U.S. Open title, jetted to Japan and
headlined a press conference at Nissan's gleaming headquarters in Yokohama.
2. A special Osaka-branded edition GT-R marketed only in Japan sold out within a month.
3. In January, instant noodle-maker Nissin Foods released an image of Osaka that
Westernized her features and lightened her skin.
4. Club members also wanted Osaka's branded merchandise, which began moving off the
shelves of the club's tiny shop: Yonex Ezone 98 rackets. Poly Tour Strike 125 strings.
Yonex's Pro series racket bags. Adidas sneakers (which she's since left for Nike).
1.

Which two details taken together provide the BEST evidence to support the idea that companies that sponsor Osaka are
benefiting from her fame?

3

(A)

1 and 3

(B)

1 and 4

(C)

2 and 3

(D)

2 and 4

Which of the following details is MOST important to the development of the central idea?
(A)

"My boss told me, 'You're a lucky guy,'" Tsutsumi says with a chuckle, basking in the glory of a corporate
sponsorship purchased when the stock, as they say, was underpriced.

(B)

By the time she was 4, her family had relocated to the United States. Later, her parents had their dualcitizen daughter represent Japan in international competitions, laying the groundwork for her to be a
Japanese star.

(C)

Yet as a half-black woman, Osaka "does not meet the social prerequisites for full Japanese
acceptance," according to Baye McNeil, an African-American columnist for The Japan Times.

(D)

It was created by a popular manga artist, and branding expert Alan Casey says Nissin didn't necessarily
stray "outside the visual cues of manga — size of the eyes, size of the hair, super-exaggerated and
often very Western, like an inconceivably small chin."

This article is available at 5 reading levels at https://newsela.com.

4

The CENTRAL idea of the article is developed by...
(A)

explaining how Osaka's popularity is challenging traditional views about inclusion in Japanese society.

(B)

showing why Osaka has not been accepted in Japan despite her incredible talent on the tennis court.

(C)

highlighting how Japanese companies have repeatedly made racist mistakes with Osaka.

(D)

describing why Japan is attempting in dramatically increase the number of immigrants in the country.

This article is available at 5 reading levels at https://newsela.com.

WHO joins TikTok to share "reliable"
information about coronavirus
By Dalvin Brown, USA Today on 03.09.20
Word Count 373
Level MAX

Image 1. World Health Organization (WHO) logo displayed on a smartphone. Photo Illustration: Rafael Henrique/SOPA Images/LightRocket
via Getty Images

Social media is being flooded with misinformation about coronavirus, and the World Health
Organization (WHO) joined TikTok on February 28 in an effort to stop some of it.
Since the outbreak began, people have shared false information through coronavirus-related
memes on Facebook, Twitter, Instagram and TikTok. Some of the online posts claim that vitamin
C can "stop" the illness. Another says garlic will help.
Each of these ideas has been debunked. The United States has started human testing of a drug to
treat the virus, but so far there isn't a cure, according to the Centers for Disease Control.
"We are joining @tiktok to provide you with reliable and timely public health advice! Our first
post: How to protect yourself from #coronavirus," the public safety organization wrote in its first
post on the platform.

This article is available at 5 reading levels at https://newsela.com.

In the video, Benedetta Allegranzi, the organization's technical lead of infection prevention and
control, explained how people can slow down the spread of coronavirus. She also directs viewers to
the organization's website for more resources and information.
Allegranzi tells viewers to wash their hands,
cough and sneeze into their elbows and avoid close
contact with sick people. WHO previously announced
social media efforts to combat what it calls an
"infodemic" or "an over-abundance of information ...
that makes it hard for people to find trustworthy
sources and reliable guidance when they need it."
The organization uploaded a second video over the
weekend explaining how to properly wear a
respiratory mask. The agency doesn't advise most
people to go out and buy them.
"If you don't have respiratory symptoms, such as
fever, cough, or runny nose, you don't need to wear a medical mask," WHO notes in the video.
It's been widely reported that medical masks are in short supply as the coronavirus spreads across
the globe.
The coronavirus has killed at least 3,000 people across the world, mostly in China. There have
been 11 reported deaths in the United States as of March 5, and over 100 confirmed cases, but
experts predict a "boom" is on the way.

This article is available at 5 reading levels at https://newsela.com.

Quiz
1

Read the selection from the article.

WHO previously announced social media efforts to combat what it calls an "infodemic" or "an
over-abundance of information ... that makes it hard for people to find trustworthy sources and
reliable guidance when they need it."
Which of the following options BEST supports the idea that a flood of information can make it difficult for official agencies to
share accurate information?

2

(A)

Since the outbreak began, people have shared false information through coronavirus-related memes on
Facebook, Twitter, Instagram and TikTok.

(B)

Some of the online posts claim that vitamin C can "stop" the illness.

(C)

She also directs viewers to the organization's website for more resources and information.

(D)

The organization uploaded a second video over the weekend explaining how to properly wear a
respiratory mask.

Which option would Benedetta Allegranzi most likely AGREE with?

Option 1: Social media is the most effective way to communicate with people.
Option 2: Misinformation might prevent sick people from being properly treated.
Which sentence from the article supports your response?

3

4

(A)

Option 1; Since the outbreak began, people have shared false information through coronavirus-related
memes on Facebook, Twitter, Instagram and TikTok.

(B)

Option 1; In the video, Benedetta Allegranzi, the organization's technical lead of infection prevention and
control, explained how people can slow down the spread of coronavirus.

(C)

Option 2; Allegranzi tells viewers to wash their hands, cough and sneeze into their elbows and avoid
close contact with sick people.

(D)

Option 2; It's been widely reported that medical masks are in short supply as the coronavirus spreads
across the globe.

Which of the following details is MOST important to the development of the central idea?
(A)

the symptoms of the coronavirus

(B)

the surplus of incorrect information on social media

(C)

the incorrect suggestions for preventing the coronavirus

(D)

the number of people who have died so far from the coronavirus

Which of these statements would be MOST important to include in an objective summary of the article?
(A)

People are sharing false information about the coronavirus to initiate panic.

(B)

The U.S. government is not capable of controlling a virus outbreak this severe.

(C)

WHO thinks that only it can provide reliable information about the coronavirus.

(D)

The spread of false information is making it more difficult for WHO to communicate to people.

This article is available at 5 reading levels at https://newsela.com.

Open Letter to 8th Graders
Hello Friends!
I hope we are all staying healthy and safe during these times. There is no reason to panic - we just need to
make sure we wash our hands (with soap) often, maintain 6 feet of physical distance, and we will keep
learning from the safety of our homes!
Below you will find your work for our second week in quarantine. This should be spread out from
Monday, March 23, 2020 to Friday, March 27, 2020. Because of our situation, I have chosen to revisit our
unit on Overcoming Diseases. The first section includes information about COVID-19, followed by a
textbook reading on viruses and bacteria. Please read and annotate the texts!
By the end of next week, you should have completed all question sections. I have broken down a schedule
for you to pace yourself:
● Monday, March 23, 2020
○ Answering the questions #1-12 of 7.2 Section Review (Bacteria)
● Tuesday, March 24, 2020
○ Answering the questions #1-8 of 7.3 Section Review (Viruses)
○ Answering the questions #1-4 of Chapter 7 Connection: The Good, The Bad, The
Microbe
● Wednesday, March 25, 2020
○ Chapter 7 Assessment: Vocabulary, questions #1-15
● Thursday, March 26, 2020
○ Chapter 7 Assessment: Concepts, questions #1-14
● Friday, March 27, 2020
○ Chapter 7 Assessment: Math and Writing Skills, questions #1-9
● Extra Credit!
○ Chapter Project: Bacteria vs. Viruses
Please message me if you have any questions, need specific help, or want to check-in! I will miss seeing
each of you everyday, and am happy to help should any of you need me to. Once you finish your work,
you can send it to me via email at mbarrientos@pfpcs.org, send a picture via Class Dojo, or call/text me at
(646) 733-7567. I can’t wait to hear from all of you! Again, stay healthy and safe!
Best,
Ms. Barrientos

Coronavirus
Interactive
Worksheet Lesson

© Health Education Today, Inc.

Background: What is the Coronavirus?
Updated February 25, 2020 The CDC is responding to an outbreak of respiratory
disease caused by a novel (new) coronavirus that was first
detected in Wuhan City, Hubei Province, China and which
has now been detected in 37 locations internationally,
including cases in the United States. The virus has
been named “SARS-CoV-2” and the disease it causes
has been named “coronavirus disease 2019”
(abbreviated “COVID-19”).
On January 30, 2020, the … World Health
Organization declared the outbreak a
(PHEIC). On January 31, 2020, Health and
Human Services Secretary Alex M. Azar II
declared a public health emergency (PHE)
for the United States to aid the nation’s
healthcare community in responding to
COVID-19.

24

Source and Spread of the Virus
Coronaviruses are a large family of viruses
that are common in many different species
of animals, including camels, cattle, cats,
and bats.
Rarely, animal coronaviruses can infect
people and then spread between people…
Early on, many of the patients in the
COVID-19 outbreak in Wuhan, China had
some link to a large seafood and live
animal market, suggesting animal-to-person
spread. Later, a growing number of patients
reportedly did not have exposure to animal
markets, indicating person-to-person
spread.

24

Person-to-person spread has been reported outside China, including in the United
States and other locations. Chinese officials report that sustained person-to-person
spread in the community is occurring in China. In addition, other destinations have
apparent community spread, meaning some people have been infected who are not
sure how or where they became infected.

Keep Up on
Current
Statistics:

https://www.worldometers.info/coronavirus/
22

What to Know to Keep Yourself Safe:
1. How it spreads
PERSON-TO-PERSON
-person to person within about 6 feet
-via respiratory droplets from coughs or sneezes
CONTACT WITH INFECTION ON SURFACES
-may be possible to touch a surface and transfer to own mouth, nose or eyes
PEOPLE ARE MOST CONTAGIOUS WHEN THEY FEEL THE SICKEST
BUT SOME SPREAD MIGHT HAPPEN BEFORE THEY FEEL SICK!
As of this writing, the C.D.C. is still trying to learn about this
new virus! There is still much more to be learned about the
disease, and also about the best way to deal with effects
that are being seen world-wide.

22, 26

Animated map of
confirmed COVID-19
cases spreading from
January 12th to
February 27, 2020
(They are continually updating it!) 23
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https://commons.wikimedia.org/wiki/File:COVID-19-outbreak-timeline.gif

Updated Coronavirus Global
Spread 3/20/2020
To see animated map, go to: https://www.cnn.com/interactive/2020/health/coronavirus-maps-and-cases/
Scroll down to see country reported cases and death totals

2. Symptoms
Fever
Cough
Shortness of breath
Note: CDC believes at this time that symptoms of COVID-19
may appear in as few as 2 days or as long as 14 days after
exposure.

3. Prevention and Treatment
Fever
Cough
Shortness of breath
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3. Prevention and Treatment
There is currently no vaccine to prevent coronavirus disease 2019 (COVID-19).
The best way to prevent illness is to avoid being exposed to this virus.
However, as a reminder, CDC always recommends everyday preventive actions to
help prevent the spread of respiratory diseases, including:
1) Avoid close contact with people who are sick.
2) Avoid touching your eyes, nose, and mouth.
3) Stay home when you are sick.
4) Cover your cough or sneeze with a tissue, then throw the tissue in the trash.
5) Clean and disinfect frequently touched objects and surfaces using a regular
household cleaning spray or wipe.
6) Follow CDC’s recommendations for using a facemask.
CDC does not recommend that people who are well wear a facemask to protect
themselves from respiratory diseases, including COVID-19.
Facemasks should be used by people who show symptoms of COVID-19 to
help prevent the spread of the disease to others. (Health workers should wear masks!)
7) Wash your hands often with soap and water for at least 20 seconds, especially after
going to the bathroom; before eating; and after blowing your nose, coughing, or
sneezing. If soap and water aren’t available, use an alcohol-based hand sanitizer with
at least 60% alcohol. Always wash hands with soap and water if hands are visibly dirty.
27

Full Example of “Interactive Coronavirus Worksheet”:

Works Cited:
22 Photos by https://pixabay.com
23 Map base: BlankMap-World-Microstates.svg
Data: WHO daily situation reports
Animated GIF: Own work
24 https://www.cdc.gov/coronavirus/2019-nCoV/summary.html
25 https://commons.wikimedia.org and https://commons.wikimedia.org
World Map: https://upload.wikimedia.org/wikipedia/commons/b/b3/COVID-19-outbreak-timeline.gif
Virus photo: https://phil.cdc.gov/Details.aspx?pid=23312
26 https://www.cdc.gov/coronavirus/2019-ncov/index.html
https://www.cdc.gov/coronavirus/2019-ncov/about/transmission.html
27 https://www.cdc.gov/coronavirus/2019-ncov/about/symptoms.html
28 Timeline Graphic: https://www.fotosearch.com
29 https://www.cdc.gov/coronavirus/2019-ncov/about/share-facts-stop-fear.html

Chapter 7

The Microscopic World
In previous chapters, you learned what cells are like on the inside and
how they work. Most living things contain many cells. The human
body contains trillions of cells. Did you know that some living
organisms are made up of only ONE cell? Some of these single-celled
creatures have been found living in volcano openings, polar ice, and
even inside a human stomach! In this chapter, you will learn how
organisms made up of only one cell carry out necessary life functions.
YouWll also learn about invaders of cells called viruses. Viruses arenWt
considered alive by most scientists. They invade cells and turn them
into factories that make more viruses. ItWs a strange world when you
start looking under a microscope!

1. What is a protozoan and how does it survive with
only one cell?
2. Are all bacteria harmful?
3. Is a virus alive or not?

7.1 Protozoans
Imagine shrinking down to the size of a cell and going for a swim in a drop of pond
water (Figure 7.1). You enter a world filled with strange-looking creatures. One
propels itself with a long whip. Another has hairs all over its body and uses them to
swim. Watch out! ThereWs a blob coming toward you and he looks hungry! This world
might sound strange but itWs real. Just look at a drop of water from a pond under a
microscope. The creatures described are single-celled organisms known as
protozoans. In this section, you will learn about their structure and function.

What are protozoans?
Protozoans are A protozoan (in Greek protos = first and zoon = animal) is a
single-celled single-celled eukaryote (an organism that has a cell nucleus)
eukaryotes that has some animal-like characteristics. Many protozoans move
about and feed like animals. Most protozoans exist as a single,
eukaryotic cell. Some gather together in groups called colonies.

Protozoan Protozoans need a moist environment to survive. Ponds are ideal
habitats habitats for freshwater protozoans. They are also found in the

ocean, in moist soil, and in the cells and tissues of plants and
animals. In dry conditions, some protozoans can form a thick,
protective wall around their cells. In this form, they can be blown
about by the wind just like dandelion seeds. When they come in
contact with moist conditions, they return to their normal form.

Figure 7.1: What kind of life would

you encounter in a drop of pond water?

protozoan - a single-celled
eukaryote that has some animallike characteristics.

Classification of Protozoans are most often placed in the Kingdom Protista.
protozoans This kingdom also includes the plant-like algae, and strange

fungus-like organisms called slime molds. Algae live in aquatic
environments and make their own food like plants (Figure 7.2).
Slime molds grow in damp environments and absorb their food.
Figure 7.2: Fucus is a type of algae.
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Structure and function of protozoans
Protozoans have Protozoans come in an amazing variety of forms even though they
specialized consist of a single cell. While animals and plants have specialized
organelles cells and tissues, protozoans have specialized organelles. These
organelles are used for movement, feeding, and other functions.

Ciliates Ciliates are a group of protozoans that move by waving tiny,
hair-like organelles called cilia (Figure 7.3). A paramecium is
an example of a ciliate. It waves its cilia like tiny oars to move
through the water. It also uses its cilia to sweep food into an
organelle called a gullet. The contractile vacuole helps control
the amount of water inside the paramecium. Since paramecia live
in freshwater, there is a tendency for water to move into the cell
by osmosis. The contractile vacuole pumps out excess water.

Amoebas Amoebas are protozoans that move by means of pseudopods (in
Latin, bfalse feet.c) Amoeba proteus is a species found in ponds. An
amoeba stretches its cytoplasm in the direction it will move. The
stretched part becomes a pseudopod. The rest of the amoeba flows
into the pseudopod. Amoebas also use their pseudopods to get food.
An amoeba stretches out two pseudopods to surround a piece of
food. The food is then taken in to form a food vacuole.

Figure 7.3: A diagram of a
paramecium.

ciliates - a group of protozoans
that move by waving tiny, hair-like
organelles called cilia.

amoebas - a group of protozoans
that move by means of
pseudopods.
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Flagellates Flagellates are a group of protozoans that move using a whip-like
organelle called a flagella. Many flagellates are a combination of
plant and animal. They contain chlorophyll and can make their
own food, like a plant. But they also eat other things, like an
animal.

The euglena is a A euglena is a flagellate commonly found in pond water
common (Figure 7.4). It has a flagella located at one end of its body. Its
flagellate mouth is located at the base of the flagella and leads to a gullet. At
the same end, the euglena has a light-sensitive eyespot. This
eyespot helps the euglena swim towards light so it can make its
own food. If the euglena is kept from sunlight for long periods of
time, its chlorophyll disappears and it loses the ability to make its
own food. Then, it survives on food that it takes from its habitat.

Sporozoans Sporozoans are a group of protozoans that do not have organelles
for movement. All members of this group are parasites and live in
the bodies of animals. A parasite is an organism that lives in or on
another organism called a host. Parasites cause harm to their
hosts. Malaria is caused by a sporozoan called plasmodium.
Malaria is transmitted by mosquitoes. When the mosquito bites,
plasmodium gets into the blood and infects red blood cells. Infected
blood cells eventually burst causing sickness and death.

Figure 7.4: A diagram of a euglena.

flagellates - a group of
protozoans that move using a
whip-like organelle called a
flagella.
sporozoans - a group of
protozoans that do not have
organelles for movement and
are parasites.

parasite - an organism that lives
in or on a host organism and
causes it harm.
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7.1 Section Review
1. To which kingdom do protozoans belong? What other organisms
are in that kingdom?
2. What are some animal-like characteristics of protozoans?
Which characteristic of protozoans is not animal-like?
3. What type of environment do protozoans need to survive?
4. Label the parts of the organisms below:

Each group of protozoans (ciliates,
amoebas, flagellates, and
sporozoans) has parasitic species.
Use the Internet and books to find
at least one disease that affects
humans and is caused by a
member of each group.
Next, pick one of the diseases and
make an informational brochure
about it. Include the following
information in your brochure.

5. Complete the table below:
Protozoan group

Type of
movement

Other
characteristics

Ciliates

paramecium
use pseudopods
to get food

Amoebas
Flagellates
Sporozoans

Example

1. What is the name and group of
the organism that causes the
disease?
2. How is the disease
transmitted?
3. What are the symptoms of the
disease?
4. What parts of the world does
the disease affect?
5. What are the treatments for the
disease?
6. How can the disease be
prevented?

flagella
many species
are parasites
7.1 PROTOZOANS
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7.2 Bacteria
bWash your handsnyou donWt want to get sick from bacteria!c How many times have
you heard a command like that? Bacteria are everywhere and some can make you
sick. But did you know that many types of bacteria are helpful? In fact, life on Earth
depends on them. Bacteria take elements like carbon and nitrogen out of the air and
turn them into compounds living things can use. They recycle nutrients from dead
plants and animals so they can be reused. There are even bacteria in your digestive
system (Figure 7.5)! In this section, youWll learn about the structure and function of
bacterial cells.

What are bacteria?
Bacteria are the Bacteria are organisms that consist of a single, prokaryotic cell.
only prokaryotes Bacteria are the only prokaryotes (cells with no nuclei). All other
life forms on Earth are eukaryotes. Bacterial cells have a cell
membrane that is surrounded by a tough cell wall (Figure 7.6).

Where do Bacteria live on or in just about every material and environment
bacteria live? on Earth. They live in soil, water, and air. They are found in the

coldest regions of the Arctic and even in boiling waters near
undersea volcanoes. There are many bacteria in each
environment. A square centimeter of your skin has thousands of
bacteria. A teaspoon of soil contains more than a billion bacteria.

Figure 7.5: Bacteria in your

digestive tract help you digest food.

bacteria - organisms that consist
of a single, prokaryotic cell.

Bacterial cell
Cytoplasm

Organelles not
covered by
membrane
DNA

1 or 2 kingdoms Some scientists group all bacteria into the Kingdom Monera.
of bacteria? Others divide bacteria into two kingdoms, Archaebacteria and

Eubacteria. Archaebacteria are found in extreme environments
like volcanic vents in the ocean. They are thought to be the first
organisms on Earth. Eubacteria are found almost everywhere else
and have a different chemical makeup than archaebacteria. Both
types of bacteria are prokaryotic, single-celled organisms. As
future discoveries are made, these groups may change.
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Cell wall

Cell
membrane

Figure 7.6: A bacterium is a
prokaryotic cell.
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Size and shape of bacteria
How big are The average bacterial cell is about 1.5 million times smaller than
bacteria? the average person. Bacteria are not easy to measure using meters,

centimeters, or even millimeters. Micrometers ( m) are used to
measure them. One micrometer is equal to one-millionth of a
meter. The size of bacteria range from 1 m to 5 m. Eukaryotic cells
tend to be about ten times larger than bacterial cells (Figure 7.7).

Shapes of Bacteria are often described according to the shape of their cells.
bacterial cells Rod-shaped bacteria are called bacilli. Ball-shaped bacteria are

called cocci. Spiral-shaped bacteria are called spirilla. Some
bacterial cells exist as individuals while others exist in pairs,
chains, or clusters. The graphic below shows the shapes of bacteria.
Figure 7.7: Comparing the size
of a typical bacteria to a typical
eukaryotic cell.

Rod-shaped bacteria are called bacilli. Ballshaped bacteria are called cocci. Spiralshaped bacteria are called spirilla.

Make a set of study flash cards to
help you remember the terms you
learn in this chapter. Place the
term on one side of the card and its
definition on the other. Draw
pictures along with the definition
where appropriate.
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Movement and feeding
How bacteria Bacteria move around in many ways. Some bacteria move using
move flagella. They rotate their flagella to propel themselves through

liquid environments (Figure 7.8). Other bacteria have a slimy
layer on the outside. They use it to slide over surfaces. Many types
of bacteria do not have their own means of movement. Bacteria are
simply carried by the movement of air or liquid. They can also be
transferred from surface to surface. For example, when you touch
a surface, bacteria are transferred from that surface to your skin.

Some bacteria Bacteria get their food in many
make their ways. Photosynthetic bacteria
own food make their own food from

sunlight and carbon dioxide,
just like plants. Also like
plants, they produce oxygen.
Cyanobacteria are examples of
photosynthetic bacteria (right).
Bacteria that live around
volcanic vents or other harsh
environments can make their own food without sunlight. They use
chemicals to produce their food instead of energy from the sun.
This process is called chemosynthesis.

Some bacteria Many types of bacteria absorb food from the material they live on
get their food or in. Bacteria that break down dead organisms get their food in
from outside this way. You have bacteria in your digestive system that absorb
nutrients from the food you eat. Termites have bacteria in their
stomach that absorb and break down cellulose. Cellulose is the
compound that makes up wood, a termiteWs favorite food. The
bacteria help the termite get energy and nutrients from wood.

136

UNIT 2 CELL BIOLOGY

Figure 7.8: Some bacteria move
using flagella.

photosynthetic bacteria bacteria that produce their own
food through photosynthesis.
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Bacteria and the beginning of life on Earth
Bacteria were the Scientists believe that bacteria were the first organisms on Earth.
first organisms Evidence comes from fossils of single-celled prokaryotes found in

rocks that are more than 3 billion years old. At that time, there was
little oxygen in the atmosphere. The earliest life was therefore
anaerobic (Latin for bwithout oxygenc). Anaerobic bacteria do not
require oxygen for cellular respiration. Today, anaerobic bacteria
thrive in places that have little or no oxygen, like swamps.

Bacteria
increased oxygen
in Earth;s
atmosphere

anaerobic bacteria - bacteria
that do not require oxygen to
survive.

aerobic bacteria - bacteria that
use oxygen for cellular respiration.

Over time, some bacteria developed the ability to use
photosynthesis. Cyanobacteria, still in existence today, were
one of the first photosynthetic bacteria. One of the products of
photosynthesis is oxygen. Over hundreds of millions of years, the
amount of oxygen in EarthWs atmosphere increased. This allowed
aerobic bacteria to develop. Aerobic bacteria use oxygen for
cellular respiration. There are many different species of aerobic
bacteria living today.

Eukaryotic cells Eventually, eukaryotic cells developed from bacteria. A scientific
developed from theory states that long ago, smaller prokaryotic cells were engulfed
prokaryotic cells by larger prokaryotic cells. The smaller cells began to survive by
living inside of the larger cells. Over time they took on specific
functions inside the larger cells like producing energy. Eventually,
the smaller cells became the organelles (like mitochondria) inside
of eukaryotic cells (Figure 7.9).

Figure 7.9: How eukaryotic cells
developed from prokaryotic cells.
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The importance of bacteria
Bacteria and Bacteria are used in many areas of industry. Yogurt and cheese
industry are made with certain types of bacteria. Some important drugs

like insulin are made with the help of bacteria. Sewage treatment
plants use bacteria to break down waste products. Other bacteria
are used in mining and to clean up oil spills. There is a good
chance that youWve benefitted from bacteria today!

Symbiosis Many kinds of bacteria have developed close relationships with
other organisms. In many relationships the bacteria and the
organism it lives with benefit. We learned in Chapter 3 that this
type of symbiosis is called mutualism. One species of bacteria lives
in your intestines. You provide the bacteria with a warm, safe
place to live. In return, the bacteria help you break down and
absorb certain compounds in foods. Bacteria even make some
vitamins that your cells cannot make on their own.

Life on Earth Bacteria are an important part of the nutrient cycles that all life
depends on depends upon. For example, plants need nitrogen to make amino
bacteria acids, the building blocks of protein. Bacteria in the soil take

nitrogen out of the air and turn it into a form plants can use. When
animals eat plants, they rearrange the amino acids into other
proteins. When an organism dies, bacteria break down the dead
material and turn it back into compounds that living things can
use again (Figure 7.10). Bacteria are bnatureWs recyclers.c

Bacteria and Have you ever had a bacterial infection? If so, youWve experienced
antibiotics one of the harmful effects of bacteria. Bacteria cause diseases like

strep throat, respiratory infections, and infected wounds. Bacterial
diseases are treated with drugs called antibiotics. Antibiotics kill
bacteria without harming your own cells. Different antibiotics are
used for fighting different types of bacteria.
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Figure 7.10: Bacteria are an

important part of nutrient cycles.
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7.2 Section Review
1.
2.
3.
4.

How are bacteria similar to and different from protozoans?
Name the two major groups of bacteria.
Which units are used to measure bacteria?
Name each type of bacteria in the picture below.

5. What is the difference between aerobic and anaerobic bacteria?
6. Explain how bacteria changed EarthWs atmosphere.
7. What is mutualism? Give one example of mutualism that
involves bacteria.
8. List four important things about bacteria.
9. How do plants depend on bacteria?
10. Why are bacteria sometimes referred to as bnatureWs recyclers?c
11. What are antibiotics and how are they used?
12. Beginning with ancient anaerobic bacteria, list the sequence of
steps leading to the first eukaryotic cells.

Scientists believe that
cyanobacteria were the first
photosynthetic organisms. Explain
how this may have helped more
oxygen-breathing organisms to
develop.

Bacteria reproduce rapidly.
Suppose a population of bacteria
doubled every 24 hours. You start
out with only 2 bacteria. Make a
population vs. time graph. Use
days as your units of time and
graph the population from 0 to 14
days.
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7.3 Viruses
Have you ever had the flu? Your muscles ache and your throat is sore. You also get a
fever and an upset stomach. The flu is a disease caused by a virus. Viruses infect
cells and cause many diseases, including smallpox, flu, AIDS, and the common cold.
To infect means to invade and produce an infection. Viruses infect virtually all types
of cells: bacterium, protozoan, fungus, plant, animal, and human. In this section you
will learn about viruses and how they infect cells.

virus - a tiny, nonliving particle
made up of genetic material and
protein.

host cell - a cell that is, or
becomes, infected with a virus.

The structure of viruses
What is a virus? A virus is a tiny, nonliving particle made up of genetic material
and protein. Viruses are not cells and are not made of cells. By
itself, a virus can do nothing. It does not eat, produce its own food,
or reproduce. All a virus can do is wait for a host cell to infect. A
host cell is a cell that is, or becomes, infected with a virus. Both
prokaryotic and eukaryotic cells can be hosts to viruses. Flu
viruses may infect cells of your respiratory tract (Figure 7.11).
When the virus spreads to many of your cells, you get sick.

The structure of Viruses can be as much as 10,000 times smaller than bacteria. A
viruses virus contains a core DNA.
Surrounding that core is a
protein coat. In some viruses, the
protein coat is covered by an
envelope made of proteins, lipids,
and carbohydrates. That
envelope may have spikes made
of carbohydrates and proteins
that help the virus particles
attach to host cells.
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Figure 7.11: An image of flu viruses
bursting out of a cell. The image was
captured using an electron microscope.
Photo courtesy CDC Public Health
Image Library.
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How viruses infect cells
Host cells When some viruses come into contact with host cells, they trigger
become factories the cells to engulf them. Other viruses fuse themselves to the cell
for the virus membrane and release their DNA into the cell. Once inside, the

viral DNA changes the function of the cell. The cell now becomes a
factory that produces new viruses. Eventually the infected cell dies
and bursts, freeing the new viruses. In some cases, new viruses just
pinch off so the cell remains alive.

A tank crashes through the walls of
a car factory. People in the tank
get out and turn the car factory into
a tank factory. An analogy is a way
to find similarities between things
that are different. How does this
analogy explain how a virus
reproduces? Try and think of
another analogy for how a virus
reproduces.

Viruses and A virus must be able to get its DNA inside of a cell before it can
host cells multiply. The cell membrane controls what enters the cell. How

does a virus trick a cell into letting it enter? The block and keyc
mechanism is the most common explanation. Certain proteins on
the virusW protein coat must fit certain receptor sites on the hostWs
cell membrane (Figure 7.12). If the proteins fit, the virus can enter
and infect the cell. If the proteins do not fit, the virus cannot enter
the cell or fuse with its cell membrane. Thus the viral DNA cannot
enter the cell and cause an infection.

Figure 7.12: If the proteins fit, the
virus can infect the cell.
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The spread of viruses and immunity
The spread of a Once free from the host cell, new viruses infect other cells.
viral infection Because one virus causes a cell to produce thousands of new

viruses, viral infections spread quickly throughout the body.
Catching the flu is a good example of how this process works.
1. An infected person sneezes near you.
2. You inhale a virus, and it attaches to cells lining the inside of
your nose.
3. The virus attacks those cells and causes them to make new
viruses.
4. The host cells break and new viruses spread into your
bloodstream and also into your lungs. Infected tissues cause
different symptoms like muscle aches and sore throat.

The immune Your immune system protects your cells from unfamiliar objects
system like viruses and bacteria (Figure ). With the flu virus, your

immune system produces chemicals that cause your body
temperature to increase. You get a fever. That fever slows down
the production of new viruses. This is because most of your bodyWs
chemical reactions work best at a temperature of 98.6 °F (37 °C). If
your temperature rises, the reactions slow down.

Antibodies Once the cells of your immune system recognizes a virus, they
make antibodies to stop further infections. Antibodies are
proteins that bind to viruses and prevent them from infecting cells
(Figure 7.13). If you come in contact with the same virus again,
the cells of your immune system recognize it and immediately
start producing antibodies to stop the virusWs spread. The cells of
your immune system produce different antibodies for different
viruses.

142

UNIT 2 CELL BIOLOGY

Figure 7.13: Antibodies prevent
viruses from entering cells.

immune system - a system that
protects an organism from
unfamiliar objects like viruses.

antibodies - proteins that bind to
viruses and prevent them from
infecting cells.
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Vaccines A vaccine causes your immune system to produce antibodies to a
particular virus. A vaccine is a preparation made from weakened
virus particles or their empty protein coats. That is why vaccines do
not make you sick. Your immune system mounts a response
against the particles and makes antibodies. When you come in
contact with the real virus, your immune system acts quickly to
prevent illness (Figure 7.14).

vaccine - a preparation of virus
particles that, when injected into
the body, causes the immune
system to produce antibodies.

Changes in the New vaccines must be made each year to prevent some viral
protein coat infections. The flu is a good example. After multiplying many

times, flu viruses end up with mistakes in their genetic
instructions. These mistakes may alter the protein coat slightly.
With a different protein coat, the immune system may not
recognize the virus. This means that one yearWs batch of flu
vaccines might not be as effective against the flu virus the
next year.

7.3 Section Review
1. Why is a virus not considered a living thing?
2. Explain using steps, how a virus multiplies.
3. Name three diseases caused by a virus.
4. Explain how a virus tricks a cell so it can enter it through the
cell membrane.
5. Describe, using several steps, how a virus infects cells and
spreads throughout an organism.
6. How does the immune system try to fight off a virus?
7. What is a vaccine? Why do you think a vaccine is sometimes
referred to as bartificial immunity?c
8. Explain why a new flu vaccine has to be produced each year.

Figure 7.14: A vaccination helps

your immune system produce antibodies
quickly when exposed to a virus.
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The Good, The Bad, The Microbe

Chapter 7 Connection

A friend and an enemy
What are our bodies made of? Water, oxygen, tissue, yes but you might be surprised to learn that living creatures also
make up much of the human body. They are called microbes
and billions of them are swirling inside you and on your skin
right now. We cannot see or feel them, but microbes are all
over us. And we can't live without them.

What is a microbe?
Microbes are singlecelled organisms too
small to see with the
human eye. Scientists
use microscopes to
study them and
understand how they
work. There are four
major types of microbes:
bacteria, viruses, fungi,
and protozoa.
Microbes live all around us, in air and soil, in rocks and
water. They also live in plants, animals, and in our bodies.
Microbes are the oldest life form on Earth. Scientists
estimate that these creatures date more than 3.5 billion
years.
Microbiologists are scientists who study microbes. They
work in a variety of settings: helping to keep our food and
water from contamination, working in hospitals to determine
what germs make us sick, or trying to solve environmental
problems.
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Microbes are often called by the nickname bbugs.c Some
microbes can cause sicknesses like the common cold, strep
throat, and chicken pox. However, more than 95 percent of
microbes are harmless, despite their bad reputation. For
example, Escherichia coli (E. coli) lives safely in our
intestines. E. coli produces vitamins K and B-complex, two
essential nutrients we cannot make otherwise. We also have
many other useful bacteria living in our intestines that
prevent dangerous bacteria from infecting our bodies.
Although most E. coli is helpful to our bodies, a rare strain
causes severe food poisoning. It has a slightly different
genetic makeup than the E. coli in our intestines. That other
strain of E. coli is usually spread through contaminated
animal meat, but can be killed easily by heat. All the more
reason why the meat we eat be cooked to an internal
temperature of
160° Fahrenheit.
Bacteria play an
important role in
producing food
and medicine. For
example, yogurt,
sauerkraut, and
cheese are all
made with
bacteria.
Streptomyces, a
bacteria found in
soil, is used to make
the antibiotic streptomycin.

higher than that allowed in drinking water. Not
surprisingly, given such a harsh environment, very few
organisms live in Searles Lake. But scientists have
discovered bacteria that are able to survive. In fact, these
microbes use the dissolved arsenic as a source of energy. By
learning more about them, scientists hope to find ways to
clean drinking water that has been polluted by arsenic. They
also believe such knowledge may aid in their search for life
on other planets.

Questions:
1. What are the four major types of microbes?
2. What are the good and bad features associated with
bacteria?
3. What are some of the extreme environments in which
microbes can live?
4. How do scientists hope to use what they learn from studying
the bacteria of Searles Lake?

Bacteria of Searles Lake
Searles Lake, located in the Mohave Desert of southeastern
California, is also home to bacteria living in extreme
conditions. In the summer, temperatures in this area reach
100°F. The lake is about 10 times saltier and 70 times more
alkaline than seawater. To make matters worse for living
creatures, it has high concentrations of toxic elements like
arsenic and boron. The arsenic levels are 29,000 times
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Chapter 7 Connection

Microbes can live
in all kinds of
environments.
Some require
oxygen, others
thrive without it.
Also, microbes can
survive along a
huge spectrum of
temperatures.
Psychrophiles are
cold-loving
bacteria that live
in the Arctic and Antarctic at subfreezing temperatures. In
great contrast, thermophiles are heat-loving bacteria that
exist at extremely high temperatures. Thermophiles are
found in the hot springs of Yellowstone National Park, where
temperatures are about 160°F. Extreme thermophiles, or
hyperthermophiles, live near volcanic vents on the ocean
floor, where temperatures reach as high as 235°F.
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Vocabulary

Section 7.3

Select the correct term to complete the sentences.
amoebas

aerobic bacteria

anaerobic bacteria

antibodies

bacteria

ciliates

flagellates

host cell

immune system

parasite

photosynthetic bacteria

protozoan

sporozoans

vaccination

virus

Section 7.1

1.

____ move using tiny hair-like organelles.

2.

Ciliates, flagellates, amoebas, and sporozoans are the major
groups of ____s.

3.

A ____ lives in or on a host organism and causes it harm.

4.

____ include the Euglena, which is a common pond organism
that has characteristics of both plants and animals.

5.

The group of protozoans that have no organelles for
movement are ____.

6.

____ use their pseudopods for movement and feeding.

11. A ____ of an organism becomes infected with a virus.
12. Your ____________________ protects you from unfamiliar
objects like bacteria and viruses.
13. A ____________________ is not considered a living thing
because it is not a cell and cannot eat, move, or reproduce
without a host.
14. You get a ____ to teach your immune system to produce the
antibodies to fight off viruses.
15. Once your immune system recognizes a virus, it produces
____ to stop further infections.

Concepts
Section 7.1

1.

What does the word bprotozoanc mean?

2.

Name each labeled structure and explain its function.

Section 7.2

7.

Just like plants, ____ make their own food from sunlight and
carbon dioxide.

8.

Bacteria that use oxygen for cellular respiration are called
____.

9.

Scientists believe that the first life on earth were ____
because there was little oxygen in the atmosphere more
than 3 billion years ago.

10. ____ are prokaryotes.
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3.

What can some Protozoans do to survive through dry
conditions?

4.

How are protozoans divided into major groups?

5.

Classify these Protozoan characteristics into the correct
subgroup:
a.
b.
c.
d.

pseudopods
tiny oar-like hairs
no special structure for movement
whip-like tail

Section 7.2

6.

Compare and contrast prokaryotic and eukaryotic cells.

7.

Draw and a label a bacterial cell.

8.

Describe three different methods that bacteria have for
locomotion and nutrition.

9.

Explain four ways that bacteria are used in industry.

Section 7.3

11. Create a chart to compare protozoans, bacteria, and viruses
including these characteristics: cell type, size, structures,
nutrition, locomotion, ways helpful, ways harmful.
12. How do viruses trick cells so that it can enter?
13. How do antibodies work to stop further infection?
14. Why do scientists need to make new vaccinations each year?

Math and Writing Skills
Section 7.1

1.

Write a letter to a friend from the perspective of one of these
protozoans: amoeba, paramecium, or euglena. Tell your
friend about what you have been up to recently.
Be
creative.

2.

Create an acrostic for one of the groups or examples of
protozoans. An acrostic is a series of lines in which certain
letters, usually the first in each line, form a word or message
when read in order.

10. The names of bacteria often give clues about their shape and
arrangement. Read about these prefixes:
o diplo - two
o tetra - four
o strepto - chain
o staphylo - clumps
Draw what these bacteria would probably look like:
a. tetracoccus
b. diplobacillus
c. streptobacillus
d. staphylococcus

148

CHAPTER 7 THE MICROSCOPIC WORLD

Section 7.2

3.

A bacterium divides once every half an hour. How many
bacteria would there be after 3 hours?

4.

How large are eukaryotic cells? Remember that eukaryotic
cells are 10 times larger than bacteria cells, which range
from 1 to 5 micrometers in length.

5.

Your friend thinks that the world would be a better place
without bacteria. Convince him that bacteria are vital to life
on Earth using at least three specific examples.

CHAPTER 7 ASSESSMENT
Section 7.3

6.

If a virus was enlarged 10,000 times, it would be the size of a
grain of salt. How tall would you be if you were enlarged
10,000 times?

7.

How do you think computer viruses got their names?
Compare and contrast computer viruses and viruses.

8.

Write a public service announcement for a radio show that
teaches young children how to stay healthy during cold and
flu season.

9.

Interview your parents or family members to find out what
kind of vaccinations you have had and when you received
them.

How bacteria
and viruses
are alike

Only true
of bacteria

Only true
of viruses

How all are alike

Chapter Project
Bacteria vs. Viruses
Bacteria and viruses are discussed daily on TV news reports, in
the newspapers, and in magazines. How are bacteria and viruses
alike? How are they different? You could make lists of
characteristics, but a list isn't always helpful when you are
trying to learn concepts. A graphic organizer is a chart, diagram,
or illustration that presents information in a visual way to help
you understand ideas and concepts. For this project, create your
own graphic organizer to show how bacteria and viruses are
alike and how they are different. Draw your graphic organizer
on a computer or sketch it neatly on poster board. The blank
organizer to the right is a suggestion - you can use this idea or
come up with a graphic organizer of your own.

How bacteria
and
protozoans
are alike

Only true of protozoans
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How viruses
and
protozoans
are alike
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