8th Grade
Distance Learning Packet
March 30, 2020 – April 10, 2020
Dear Student and Family,
This packet contains the work your student is expected to complete during the weeks of March
30th and April 6th. Please retain the completed packet until we return to school. It will be collected
then. If you complete the work online, please save the paper with your answers. Also included in
this packet is a list of resources that we have previously sent to families.
Our teachers and staff will continue reaching out to you during the week of March 30th. Teachers
will be checking in on students’ progress with completing the packet and will offer
tutoring/support to students if they have any questions about the content of the packet.
PFPCS will continue developing its distance learning plan for if the schools are closed beyond
April 10th. We will communicate the updated plan to families before April 10th. In the meantime,
please consider signing up for two months of free internet ($9.99/month after that) through
Internet Essentials. Our long-term distance learning plan will include online lessons and ‘class’
sessions through Zoom and Class Dojo.
This has been a difficult time for all of us. We miss our students very much! We are grateful, as
always, for the support and partnership of all of our families. We hope that you all stay safe and
healthy, and we look forward to seeing you again soon.
Sincerely,
Corey Dwyer
Principal

Resources for Families (as of 3/27/20)
WIFI + INTERNET
https://wifi.xfinity.com

Enter zip code to find free wifi hotspot location nearby.

https://www.internetessentials.com

Two months of free internet access through Comcast
($9.95/month after).

https://www.highspeedinternet.com/resources/internetguide-during-coronavirus-outbreak

List of internet providers offering limited, no-cost
internet services during the outbreak.

ESSENTIAL CITY SERVICES
https://www.phila.gov/2020-03-18-essential-cityservices-remain-open-here-is-how-to-access-them/

Includes important information regarding essential city
services (utilities, homelessness services, PFA filing,
support services, contacting loved ones in prisons, etc.)

https://www.phila.gov/2020-03-20-help-with-housingduring-covid-19/

Specific city resources for housing needs (eviction,
foreclosure, utilities, etc.).

http://water.phila.gov/blog/covid-19-update

“Water in Philadelphia is safe to drink and not
impacted by the virus.”

COVID-19 CARE
https://www.phila.gov/services/mental-physicalhealth/environmental-health-hazards/covid-19/covid19-urgent-care-and-health-centers/

City website with updated COVID-19 urgent care and
health centers.

https://www.phila.gov/media/20200318133316/COVI
D-19_General.pdf

How to sign up for PHL COVID-19 text updates.

FOOD
https://www.phila.gov/2020-03-14-find-free-mealsand-safe-spaces-for-students-while-schools-are-closed/

City of Philadelphia List of Meal Distribution Sites for
students.

http://phl.maps.arcgis.com/apps/View/index.html?appi
d=34b210c6dd684b8e944768c82c0efa5e

Youth Meals Interactive Map (From City of
Philadelphia).

https://www.auntbertha.com/search_results/19130

Can search for food resources for kids and adults by
zip, but includes other emergency relief search
categories (housing, health, work, legal, etc.).

https://foodfinder.us

Map search by zip code for food resources for kids and
adults.

EMPLOYMENT
http://phlcouncil.com/businesses-hiring-philly-covid19/

List of essential businesses currently hiring for
employment.

https://www.uc.pa.gov/Pages/covid19.aspx

If you are employed in Pennsylvania and are unable to
work because of Coronavirus disease, you may be
eligible for Unemployment or Workers' Compensation
benefits.

https://www.uc.pa.gov/COVID-19/Pages/Services-forPA-COVID19.aspx#

State also provides related resources for affected
employed residents (debt/loans, healthcare, housing,
etc.).

MENTAL HEALTH
https://www.phila.gov/2020-03-20-how-to-take-careof-your-mental-health-during-the-coronavirusoutbreak/

City’s guidance on how to take care of your mental
health during the coronavirus outbreak.

https://healthymindsphilly.org/en/

City's Healthy Minds Philly.

https://www.phillyvoice.com/mental-health-resourcesphiladelphia-alcoholics-anonymous-telehealth-therapycoronavirus-covid-19/

Mental health and addiction services that remain open
in Philadelphia amid coronavirus restrictions.

https://cbhphilly.org/cbh-members/communityresources/coronavirus-covid-19-information/

CBH is updating its website regularly with changes to
provider operations (on a downloadable spreadsheet).

You can also call 215-413-7660 to learn about provider
changes or reach out to the provider directly if you
already work with them. Member services hotline
continues to operate at 888-545-2600.
https://dbhids.org/about/organization/office-of-mentalhealth/behavioral-health-crisis-interventionservices/24-hour-mental-health-delegate-line-215-6856440/

24-Hour Mental Health Delegate Line: 215-685-6440.

SURVIVOR/WITNESS OF VIOLENCE SUPPORT
https://drexel.edu/cnvsj/healing-hurt-people/overview/

Phone support available to direct victims, family
members, and witnesses of shootings/violent incidents
up to the age of 35.

https://www.womenagainstabuse.org/get-help/pdvh

24-hour Philadelphia Domestic Violence Hotline: 1866-723-3014. Calls are free, confidential, and
anonymous. Counselors provide crisis intervention,
safety planning, resources, and referral. Hotline can
connect you with free services in the PHL area,
including emergency housing, legal services,
behavioral health services. Bilingual counselors
available.

LEGAL SUPPORT
https://clsphila.org/coronavirus/

Community Legal Services is providing remote
services, but remains working to provide legal support
+ information regarding Covid19 related challenges
including (but not limited to) updates to renter or
homeowner rights, immigrant rights, Medicaid access
to testing, DHS involved cases, etc.

https://rturn.net/no-legal-evictions-during-the-covid19-shutdown/

The state of PA has requested a pause on evictions and
a cease of movement out of the home due to issues
with rent payments. TURN is closed, but posted this
update given closure of all PHL courts.

GENERAL/NATION-WIDE RESOURCES
https://www.cdc.gov/coronavirus/2019ncov/index.html

Centers for Disease Control and Prevention (CDC)
website, includes information specifically related to
stress, anxiety, and coping. CDC also has a hotline: 1800-CDC-INFO.

https://www.samhsa.gov/find-help/disaster-distresshelpline

SAMHSA’s Disaster Distress Helpline provides 24/7
crisis counseling and support to people experiencing
emotional distress related to natural or human-caused
disasters. SAMHSA Disaster Distress Helpline: 1-800985-5990 (or text TalkWithUS to 66746) to connect
with trained crisis counselors.

https://www.nctsn.org/sites/default/files/resources/factsheet/outbreak_factsheet_1.pdf

National Child Traumatic Stress Network document
includes tips on safety planning with family,
developmentally appropriate responses to Covid19
outbreak, developmentally appropriate ways to support
responses

https://childmind.org/coping-during-covid-19resources-for-parents/

Child Mind Institute offers brief articles on supporting
your family through quarantine. Every family is
different, but they offer some ideas to play around with
in finding what works for yours. Examples include:
supporting kids through Covid19, supporting teens
through Covid19, supporting kids with physical
symptoms of stress, tips for calming little ones,
squashing sibling conflict, etc.

RESOURCES FOR FAMILIES/CHILDREN
https://www.sesamestreet.org/caring

Sesame Street team is creating resources to help
families stay healthy, find comfort, and learn playfully
at home. The Caring for Each Other initiative—a long
term commitment to supporting families through this
crisis. Full release of “Health Emergencies” on 3/20.

https://www.brainpop.com/free-

Free family access to BrainPop. Learning resource

trial/?who_am_i=home&promo_code=BPCVFA&utm
_source=covidhub&utm_medium=button&utm_campa
ign=coronavirus&utm_content=free-family

covering many topics presented in age-friendly format.
Recently put out a video on understanding Coronavirus
and safety.

https://openlibrary.org

Large and free database of titles that you can either
read online or download via PDF.

https://classroommagazines.scholastic.com/support/lear Scholastic is releasing daily books with corresponding
nathome/grades-1-2.html
videos and activities.
https://theartwell.org/remote-learning-and-creativityartwell-a-day/

Daily art prompts.

https://docs.google.com/document/d/e/2PACXExample student schedules from Khan Academy. Ideas
1vSZhOdEPAWjUQpqDkVAlJrFwxxZ9Sa6zGOq0CN to customize to fit your student(s)/family.
Rms6Z7DZNq-tQWS3OhuVCUbh_-PWmksHAzbsrk9d/pub
https://www.youtube.com/user/CosmicKidsYoga
https://upliftphilly.org/wpcontent/uploads/2020/03/Supporting-Children-andYourself-COVID-19.pdf

7 Tips for supporting yourself and your child through
Covid19.

https://medical.mit.edu/stay-healthy-mit-stressreduction/mindfulness-apps

Mindfulness and meditation apps

https://mashable.com/article/coronavirus-freemindfulness-meditation-apps/

DAY ONE Passage and Questions
Classrooms of the Future
By John Santos
1.

Samantha sits on her couch with her laptop and headphones. It’s Saturday morning, and
she is completing an assignment for her online astronomy class. After viewing an interactive
video about the electromagnetic spectrum, she joins a couple of her classmates in an online
chat room to complete a virtual lab assignment that they will e-mail to the instructor.
Samantha’s parents, amazed, watch from a distance. This “classroom” experience is far different
than anything they did in school. Thanks to current technology, Samantha is just one of many
students who have benefited from online learning.

2.

Online courses offer many benefits that help public schools meet the educational needs of
today’s students. Through online schools, students can access a variety of courses, including
college prep courses, that may not be available to them at their local public schools. Enrollment
in these courses also allows students access to virtual laboratories and the finest libraries in the
country, no matter where they live.

3.

Online courses provide flexibility in student schedules. Students can logon anywhere at
any time to complete their class work. Students involved in extracurricular activities, those who
have been hospitalized, or those who are behind in earning required credits can meet their
educational needs through enrollment in online classes.

4.

Students in traditional schools can fall behind if they have difficulty understanding
concepts the rest of the class easily grasps. Virtual schools, on the other hand, offer a pace that
meets every student’s needs, allowing more time to master a difficult algebra concept or the
opportunity to interact with an engineer applying scientific principles in the workplace.

5.

Former U.S. Education Secretary Arne Duncan believes so strongly in virtual education that
he helped budget $500 million for the development of online precollege and college courses
over the next 10 years. He is joined by Bill Gates, who calls online education one of the top
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priorities of his foundation. The Gates Foundation funds innovative education projects across
the nation and around the world.

6.

Still, some remain skeptical about online education. They worry that online classes will not
be rigorous enough to prepare students as well as traditional classrooms do. They should not
worry. A 2009 Department of Education report suggests that students enrolled in online classes
performed better than those in traditional schools. In fact, Florida Virtual School, the nation’s
largest virtual high school, boasts higher scores in its advanced-placement courses than many
traditional public schools.

7.

Today’s technology provides multiple avenues for students to become better prepared for
college and to pursue careers in today’s global economy. Let’s be willing to give online classes a
chance to show how constructive they can be in helping today’s students receive the best
education possible.
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1) How do paragraphs 4 through 6 support the author’s position about online learning?
a. By explaining how online classes have become part of the educational system
b. By providing information about former U.S. Education Secretary Arne Duncan
c. By explaining why Bill Gates supports the development of online schools
d. By providing evidence that online classes are valuable to students’ education

2) Which sentence best refutes the critics’ concerns about online education?
a. After viewing an interactive video about the electromagnetic spectrum, she joins a
couple of her classmates in an online chat room to complete a virtual lab assignment
that they will e-mail to the instructor.
b. Enrollment in these courses also allows students access to virtual laboratories and the
finest libraries in the country, no matter where they live.
c. Thanks to current technology, Samantha is just of many students who have benefited
from online learning.
d. In fact, Florida Virtual School, the nation’s largest virtual high school, boasts higher
scores in its advanced-placement courses than many traditional public schools.

3) The narrator supports the article’s premise by providing
a. testimonials from students who have had success with online education
b. examples of how online classes are improving education
c. statistics from various schools that offer online classes
d. quotations from people who have been involved in organizing online classes

4) What does the word constructive mean in paragraph 7?
a. Necessary for the future
b. Useful for answering questions
c. Effective for anticipating problems
d. Beneficial for achieving an outcome
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5) Which sentence supports the belief that online education will be more widespread in the
future?
a. Students involved in extracurricular activities, those who have been hospitalized, or
those who are behind in earning required credits can meet their educational needs
through enrollment in online classes.
b. Former U.S. Education Secretary Arne Duncan believes so strongly in virtual education
that he helped budget $500 million for the development of online precollege and
college courses over the next 10 years.
c. A 2009 Department of Education report suggests that students enrolled in online classes
performed better than those in traditional schools.
d. This “classroom” experience is far different than anything they did in school.

6) The author likely includes the description of Samantha working on her laptop in paragraph 1
most likely to
a. provide an example for readers who are unfamiliar with online classes
b. explain to readers the process of logging on to online classes
c. illustrate the steps involved in completing an online assignment
d. suggest that interactive videos are an important part of online assignments
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Read this article. Then answer question 1.

Excerpt from World Without Fish
by Mark Kurlansky

5

It would seem that the simplest and surest solution to helping fish repopulate the
oceans would be to just stop all fishing. After all, a complete end to fishing would remove
a constant and important predator from the food chain. But while it might save the fish in
the short term, we can’t predict what the environmental impact of suddenly removing a
major predator from the ocean would do to the Earth’s natural order.
What’s more, fish have been a staple of the human diet for hundreds of thousands of years.
It is an extremely healthy source of protein, and fish, especially the mid-water
varieties, are often prescribed by cardiologists to patients with heart disease. And lastly, of
course, completely eliminating fishing would destroy peoples’ lives.

10

To see this requires only a glimpse at modern Newfoundland. After the codfish ban in
the 1990s, Newfoundland lost its way of life. Not only were the fishermen put out of work,
so were the people who processed fish, and the people who marketed fish, and the people
who transported fish. Most of the population, in fact, was out of work, supported solely by
the money handed out from the Canadian government to help them.

15

The cod never returned to Newfoundland and life changed. Where there had been
cod, there was now crab. The fishermen were not certain if these crab had moved in
because of the absence of the predator, cod, or if they had simply always been there but no
one had cared until the cod was gone.
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Inshore fishermen who had been getting eighteen and a half cents a pound for cod
were now getting a dollar and sixty cents Canadian for crab. Gone were the thirty-foot
open-deck skiffs from which the inshore fishermen trapped cod. Now the inshore
fishermen drag up their skiffs to lie in the weeds, and buy bigger boats to go farther out
and set baited traps. The offshore fishermen started crabbing, too. The draggers removed
the huge spools of net from their sterns and hauled in crab traps on pulleys fixed on the
sides of the boats. The fish-processing plants were now all crab-processing plants. But it
was a short season—about two months in the summer, and only 25,000 pounds of crab
were allowed for each license.
Along with the environmental loss, Newfoundland lost its culture. Human beings
are part of the natural order, so it’s not surprising to find human society follows the same
natural laws as biology. Just as species need diversity in order to survive and prosper, it
may be that human civilization needs a wide variety of cultures, different ways of life, in
order to survive and prosper. We live in a world in which cultures and ways of life are
vanishing at an enormous rate. In the United States alone, thousands of family farms
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are closed down every year, changing the relationship of people to the land, the
nature of rural life, and the kind of food we eat. Online shopping is threatening the
culture of shopkeepers. The world is losing many of its languages. Only eighty-three out
of 7,000 languages are commonly spoken today, and linguists estimate that a language
from somewhere on earth dies as frequently as every other week.
Many things, not just fish, are in danger of extinction. Fishermen are in danger
of extinction. As with animal species, whenever anything is threatened with extinction,
it is worthwhile to ask what will take its place. In the case of fishermen, it appears to
be tourism.
In Newfoundland, that’s already happened. The grocery stores and little shops in just
about every little fishing village have started selling souvenirs to visitors. What kind of
souvenirs? Cod. Cod hats, cod T-shirts, cod-shaped chocolates, cod-shaped cookies, cod
ornaments and sculptures and business-card holders. One line of cod cookies was labeled
“endangered species.’’ In the ultimate irony, the restaurants that cater to tourists import
cod for their menus because when people travel to Newfoundland, they want to eat cod.
When the parks department of Canada proposed turning Bonavista Bay, a one-time
inshore fishing ground, into an aquatic reserve for tourists, the fishermen rebelled. This is
one of fishermen’s most dreaded scenarios—that their boats will end up in museums and
their fishing grounds will be used only for viewing sea life, like the great African plains
where tourists go to view animals. The Bonavista Bay fishermen mounted such a
vociferous opposition to this plan for their future that the project was dropped.
This tension between the tourism and fishing industries, really a struggle for the
character and culture of coastlines, can be seen along many of the seasides of the world.
Fishing has always attracted people. Many of the most famous fishing ports have
drawn artists and writers. One of the most important movements in modern art, fauvism,
began in May of 1905 when French painters Henri Matisse and André Derain went to the
Mediterranean anchovy port of Collioure and painted the colorful fishing boats in pure,
bright colors. Rudyard Kipling’s famous book, Captains Courageous, is about a boy who
accidentally serves on a Gloucester schooner to the Grand Banks, and the American
classic Moby Dick by Herman Melville starts in the New Bedford and Nantucket
whale fisheries.
Fishing has always been at the heart of the culture of nations with coastlines. And at
first glance, it would seem that tourism and fishing could coexist well. Tourists, like artists,
love working fishing towns. But in the conflict between the interests of tourism and
fishing, waterfront space becomes a vital issue. Yacht owners pay prices fishermen can’t
afford for harbor-front mooring and dock space. In the end, they compete for almost
everything. A world without fishing would be sad. Coastlines would lose their meaning
and coastal people would lose their culture and their primary way of earning money. It
was a way of life for thousands of years without destroying the environment. And so
governments, fishermen, and scientists need to work together to find a way to fish without
destroying the fish.
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1

In “Excerpt from World Without Fish,” the author states that after the codfish ban,
“Newfoundland lost its way of life” (line 11). How did the way of life in Newfoundland
change? How did these changes affect both fishermen and other people in Newfoundland?
Use details from the article to support your response.
In your response, be sure to
• explain how the way of life in Newfoundland changed after the codfish ban
• explain how these changes affected both fishermen and other people in Newfoundland
• use details from the article to support your response
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Read the selection and choose the best answer to each question. Then fill
in the answer on your answer document.

The Peace Corps: Service
to the World
On March 1, 2011, the United States celebrated the fiftieth anniversary of
the Peace Corps. This special agency sends American volunteers to other
countries to provide aid in the fields of education, agriculture, health,
technology, and community development. Its mission is to promote world
peace and friendship.

2

To achieve its mission, the Peace Corps has three goals. The first is to assist
countries interested in developing skilled workers. The second is to help
people of other cultures better understand Americans. The third goal is to
help Americans better understand other cultures.

© Peace Corps

1

Peace Corps Origins
3

The Peace Corps came into being as a result of a 1960 presidential campaign
stop made by John F. Kennedy. Kennedy arrived at the University of Michigan
on October 14 at 2:00 A.M. He was scheduled to speak later that day, but
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10,000 students, stirred by his candidacy, were waiting to meet him. Rather
than disappoint the students, Kennedy gave an impromptu speech. He asked
the crowd whether they would be willing to serve their country and the
cause of peace by living and working in the developing world.
4

Young people quickly and enthusiastically responded to the challenge. Within
weeks the students had gathered 1,000 signatures in support of the idea.
Many more letters of support arrived at Kennedy’s campaign headquarters.
Kennedy did not forget about the idea. He created the Peace Corps less than
six months after meeting the Michigan students. On August 30, 1961, the
first group of 51 volunteers arrived in Ghana, a country in western Africa.

Service Through the Decades
Since then, more than 200,000 Americans have served in the Peace Corps.
Volunteers currently serve in 76 countries in Africa, Latin America, Eastern
Europe, Asia, the Caribbean, and the Pacific Islands. The agency truly has a
global impact.

6

The world has changed since 1961, and the focus of the Peace Corps has
evolved with it. While many volunteers continue to teach children, train
adults in agricultural techniques, and bring clean water to communities,
others are addressing needs that have emerged in recent years. In response
to the development and spread of information technology, volunteers now
provide technical training and support to groups that want to make better
use of computers and the Internet.

A Peace Corps Volunteer Working with
Children in Nepal
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© SuperStock/SuperStock

5

Service to Others
7

On the fiftieth anniversary of the Peace Corps, President Barack Obama
issued a proclamation in which he honored the “volunteers who have
collectively given over a half-century of service to the cause of peace.” These
volunteers take satisfaction in building schools or constructing water
purification systems, but they often say that their real reward is intangible.

8

Mike Roman is a teacher on an island in Kiribati, a country in the Pacific. He
chose to serve “because it’s the ‘right thing’ to do. After some time you learn
what the ‘right thing’ is in any situation—it’s the voice inside your head; you
just have to learn to listen to it.”

9

Another volunteer, Christian Deitch, teaches English in the Kyrgyz Republic
in central Asia. When asked about his work with the Peace Corps, Deitch
commented, “I know the students I worked with got a lot out of our time
together, but I felt like I was the lucky one. It’s hard to explain, but it made
me realize that working for others . . . was the best paycheck I ever got.”

10

In his inaugural address in 1961, President Kennedy issued a challenge:
“Ask not what your country can do for you—ask what you can do for your
country.” More than 50 years later, many Americans continue to respond to
this challenge each year by joining the Peace Corps.
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1 What is the most likely reason the author wrote this selection?
A

To inform the reader about the history and work of the Peace Corps

B

To provide information about an influential president

C

To challenge the reader to create programs that are similar to the Peace Corps

D To explain the benefits of serving in the Peace Corps

2

Because the Latin root tangere means “to touch,” the reader can tell that the word intangible
in paragraph 7 refers to something that —
A

is passed on from one person to another

B does not consist of a physical substance
C is not physically strong
D

3

is handled often

A recent change in the kind of work done by Peace Corps volunteers is the result of —
A

advances in technology

B

new agricultural techniques

C

greater cultural awareness

D increased health needs
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4

In paragraphs 1 and 2, the author presents the idea that —
A

people who volunteer for the Peace Corps must be skilled in several areas in order to
help others

B the purpose of the Peace Corps is to identify problems faced by other countries
C the Peace Corps is focused on building mutual respect between the United States and
other countries
D

5

a Peace Corps volunteer must follow three important steps while working in a foreign
country

The author of the selection includes paragraphs 8 and 9 most likely to —
A

illustrate the kind of work Peace Corps volunteers do in central Asia

B

provide examples of how actual volunteers feel about the Peace Corps

C

introduce volunteers who have completed various assignments in the Peace Corps

D describe what the Peace Corps expects from its volunteers
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6

The author begins and ends the selection by bringing together the idea that —
A

2011 marked a milestone in the history of the Peace Corps

B President Kennedy’s 1961 address was the foundation on which the Peace Corps was built
C the young people of America show good citizenship by joining the Peace Corps
D

7

the Peace Corps is still a success 50 years after its founding

Why does the advertisement begin with a question?
A

To provide readers with an example of an activity in which Peace Corps volunteers
participate

B

To cause readers to evaluate their own suitability for the Peace Corps

C

To show readers the feelings of uncertainty experienced by Peace Corps volunteers

D To evaluate readers’ knowledge of the Peace Corps’ mission
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8

Paragraphs 3 and 4 are mainly about —
A

Kennedy’s popularity with students at the University of Michigan

B the creation of the Peace Corps in the early 1960s
C Kennedy’s campaign stop at the University of Michigan
D

9

the first group that committed to serving in the Peace Corps

Which statement best expresses an opinion found in the section “Service to Others”?
A

President Barack Obama issued a proclamation to honor volunteers on the fiftieth
anniversary of the Peace Corps.

B

Mike Roman serves in the Peace Corps as a teacher on an island in Kiribati.

C

Christian Deitch volunteers as an English teacher in the Kyrgyz Republic in central Asia.

D Americans should ask what they can do for their country instead of asking what the
country can do for them.
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Read the two excerpts in which two young people describe experiences during
the Great Depression, a time of widespread economic difficulty. Then answer
the questions that follow.
EL628654405

passage

In the excerpt from To Kill a Mockingbird, Jean Louise “Scout” Finch speaks to her
teacher, Miss Caroline, and her father, Atticus, about their neighbors, the Cunninghams.

from To Kill a Mockingbird
by Harper Lee
1 “Everybody who brings his lunch put it on top of his desk.”
2 Molasses buckets appeared from nowhere, and the ceiling danced with
metallic light. Miss Caroline walked up and down the rows peering and
poking into lunch containers, nodding if the contents pleased her, frowning
a little at others. She stopped at Walter Cunningham’s desk. “Where’s
yours?” she asked.
3 Walter Cunningham’s face told everybody in the first grade he had
hookworms.1 His absence of shoes told us how he got them. People caught
hookworms going barefooted in barnyards and hog wallows. If Walter had
owned any shoes he would have worn them the first day of school and
then discarded them until mid-winter. He did have on a clean shirt and
neatly mended overalls.
4 “Did you forget your lunch this morning?” asked Miss Caroline.
5 Walter looked straight ahead. I saw a muscle jump in his skinny jaw.
6 “Did you forget it this morning?” asked Miss Caroline. Walter’s jaw twitched
again.
7 “Yeb’m,” he finally mumbled.
8 Miss Caroline went to her desk and opened her purse. “Here’s a quarter,”
she said to Walter. “Go and eat downtown today. You can pay me back
tomorrow.”
9 Walter shook his head. “Nome thank you ma’am,” he drawled softly.
10 Impatience crept into Miss Caroline’s voice: “Here Walter, come get it.”
11 Walter shook his head again.
1hookworms—a
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parasitic intestinal worm that causes paleness from loss of blood
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12 When Walter shook his head a third time someone whispered, “Go on and
tell her, Scout.”
13 I turned around and saw most of the town people and the entire bus
delegation looking at me. Miss Caroline and I had conferred twice already,
and they were looking at me in the innocent assurance that familiarity
breeds understanding.
14 I rose graciously on Walter’s behalf: “Ah—Miss Caroline?”
15 “What is it, Jean Louise?”
16 “Miss Caroline, he’s a Cunningham.”
17 I sat back down.
18 “What, Jean Louise?”
19 I thought I had made things sufficiently clear. It was clear enough to the
rest of us: Walter Cunningham was sitting there lying his head off. He
didn’t forget his lunch, he didn’t have any. He had none today nor would
he have any tomorrow or the next day. He had probably never seen three
quarters together at the same time in his life.
20 I tried again: “Walter’s one of the Cunninghams, Miss Caroline.”
21 “I beg your pardon, Jean Louise?”
22 “That’s okay, ma’am, you’ll get to know all the county folks after a while.
The Cunninghams never took anything they can’t pay back—no church baskets
and no scrip stamps.2 They never took anything off of anybody, they get
along on what they have. They don’t have much, but they get along on it.”
23 My special knowledge of the Cunningham tribe—one branch, that is—was
gained from events of last winter. Walter’s father was one of Atticus’s
clients. After a dreary conversation in our livingroom one night about his
entailment,3 before Mr. Cunningham left he said, “Mr. Finch, I don’t know
when I’ll ever be able to pay you.”
24 “Let that be the least of your worries, Walter,” Atticus said.
25 When I asked Jem4 what entailment was, and Jem described it as a
condition of having your tail in a crack, I asked Atticus if Mr. Cunningham
would ever pay us.
26 “Not in money,” Atticus said, “but before the year’s out I’ll have been paid.
You watch.”
2scrip

stamps—temporary paper money issued to the needy
restrict property by limiting the inheritance to the owner’s descendants
4Jem—nickname for Scout’s brother Jeremy
3entailment—to
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27 We watched. One morning Jem and I found a load of stovewood in the
back yard. Later, a sack of hickory nuts appeared on the back steps. With
Christmas came a crate of smilax and holly. That spring when we found a
crokersack full of turnip greens, Atticus said Mr. Cunningham had more than
paid him.
28 “Why does he pay you like that?” I asked.
29 “Because that’s the only way he can pay me. He has no money.”
30 “Are we poor, Atticus?”
31 Atticus nodded. “We are indeed.”
32 Jem’s nose wrinkled. “Are we as poor as the Cunninghams?”
33 “Not exactly. The Cunninghams are country folks, farmers, and the crash5
hit them hardest.”
34 Atticus said professional people were poor because the farmers were poor.
As Maycomb County was farm country, nickels and dimes were hard to
come by for doctors and dentists and lawyers. Entailment was only a part
of Mr. Cunningham’s vexations.6 The acres not entailed were mortgaged to
the hilt, and the little cash he made went to interest. If he held his mouth
right, Mr. Cunningham could get a WPA7 job, but his land would go to ruin
if he left it, and he was willing to go hungry to keep his land and vote as
he pleased. Mr. Cunningham, said Atticus, came from a set breed of men.
5crash—the

collapse of the stock market in 1929

6vexations—irritations
7WPA—Works

Progress Administration, a federal program to provide jobs to the unemployed

To Kill a Mockingbird by Harper Lee. Copyright © 1960 by Harper Lee; renewed © 1988 by Harper Lee. Reprinted
by permission of HarperCollins Publishers.
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q

What do the details in paragraph 3 of To Kill a Mockingbird suggest about
Walter Cunningham?
A. His poverty affects his health.
B. His laziness gets him in trouble.
C. His lack of tidiness bothers his teacher.
D. His appearance is of little concern to him.

EL275966 OP D

w

Based on the excerpt from To Kill a Mockingbird, Miss Caroline is unaware that
she is
A. being silly.
B. acting strictly.
C. angering Scout.
D. embarrassing Walter.

EL275965 OP B

e

What do paragraphs 12–14 of To Kill a Mockingbird most reveal about the
students?
A. They must raise their hands to talk in class.
B. They trust Scout to speak for them.
C. They are ready to leave for lunch.
D. They dislike Miss Caroline.
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r

Read the details from To Kill a Mockingbird in the box.
• He had none today nor would he have any tomorrow . . . . (paragraph 19)
• . . . nickels and dimes were hard to come by for doctors . . . . (paragraph 34)
What do the details reveal about the setting of the excerpt?
A. People are moving away from the area.
B. Trading services fails to help people out.
C. Increasing prices have become common.
D. The community is struggling financially.

EL276008

t

OP B

Which statement best reflects a theme of the excerpt from To Kill a
Mockingbird?
A. It is important to stand by your relatives even if they are wrong.
B. It is best to be kind in your dealings with other people.
C. It is better to be cautious when there is danger.
D. It is advisable to avoid challenging the laws.
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passage

In this excerpt from A Part of the Sky, author Robert Newton Peck remembers being
13 years old in Vermont during the Great Depression.

from A Part of the Sky
by Robert Newton Peck
1 It was September.
2 There wasn’t a second cut of hay. And very little of our field corn could I
cut or try to sell for silage.1 The ears were few and stunted, yet I collected
every one to shuck for our chickens.
3 During warm weather, our hens roamed free, surviving by pecking at every
bug and beetle. Winter was another story. The snow and cold demanded
that our chickens would stay cooped. Corn had to be provided. An animal,
even a hen, burns more fuel in winter. So do people. This meant that our
teapot money2 drained away to vacant.
4 Mama and Carrie canned every vegetable that I could dig up from our little
backyard garden. Not much to can. In better years, my mother and aunt
would spend weeks by the stove, paring, slicing, and processing all their
jars on our Acme American stove.
5 One time, sweaty with boiling beets, Mama said to her sister, “There be
only two seasons in Vermont. Winter and canning.” Mama had a wit.
6 At least I kept my job at Ferguson’s Feed & Seed. During my noon hour,
on the first day of September, I made a trip to the Town Clerk’s office. A
lady was there. The only person.
7 “How do,” I said, taking off my hat. “My name is Robert Peck. Me and my
family, we’re uphillers. Is this where people pay taxes?”
8 “You’re here for that purpose?”
9 “Yes’m.” I swallowed. “No, because I don’t have the thirty-five dollars. Not
a penny of it. My father died, and . . .”
10 “What’s your name again?”
11 “Peck.”
12 She searched through her records, then stopped. “Haven Peck?”
13 “No, I’m his son. He’s dead. Please, tell me what happens if I can’t pay.”
1silage—coarse
2teapot

food fed to farm animals
money—savings
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14 “Then your property is placed in jeopardy.3 Perhaps you ought to consult a
lawyer. My brother-in-law happens to be . . .”
15 “Excuse me. I want to be polite, but we don’t have a lot to spend, on
anything.”
16 “Are you employed?”
17 I nodded. “Yes, a regular job at the feedstore, right here in Learning. If
you doubt it, you can ask Mr. Porter Ferguson.”
18 “How old are you, young man?”
19 “Thirteen. Does that make a difference?”
20 “Not usual. I was just curious. You’ll have to register for school in two
days. And attend. You won’t be working any longer. By the way, what was
your stipend at the feedstore?”
21 “My what?”
22 “Pay. What do you earn?”
23 I smiled at her. “Well, I started there at fifty cents a day, but because I
come early and stayed late, Mr. Ferguson upped my wage to seventy-five
cents.”
24 “Six days a week for Mr. Ferguson?”
25 “Yup. I mean yes’m.”
26 “Do you own your farm outright, or is there some sort of a lien or
mortgage on it?”
27 “It’s mortgaged. But we’ve been paying it off pretty steady. Only four years
to go and it’s all ours. Free and clear.”
28 The lady made a note on our paper.
29 “Your property will not be free and clear if you haven’t settled your annual
tax. How do you propose to raise thirty-five dollars? Or do you expect to
become a burden to the township?”
30 “No, I don’t.”
31 “By statute, there is a fiduciary obligation on indebted real property. Legally,
no continuant can be considered in our jurisdiction without further proof of
viable assets. An attorney, for a reasonable fee, can explain all this to you
and then represent you in court, at which time you can opt for a judicial
review.”
3jeopardy—danger
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32 My knees started to wobble. Inside my brain, all she’d said was starting to
mill around, and I didn’t savvy4 a word. “We want to pay our taxes. But
can’t right now. By next growing season, in a year, I’ll be able to settle
whatever we owe.”
33 The woman smirked. “If I had a dime for every deadbeat that gives me
that story, I’d be rolling rich.”
34 “Thank you,” I told her, even though she hadn’t given me much of a
cheering.
35 When I returned to the feedstore, Mr. Ferguson was messing through a pile
of papers. He sat with his ledger book before him.
36 “Few of the people who trade here are paying me any cash. What they
owe’s on the cuff.” Mr. Ferguson shook his head. “And my cuff isn’t big
enough.”
37 “I’m sorry, Mr. Ferguson. It would be nifty if you’d prosper. You’re a honest
merchant.”
38 “Rob,” he said, looking up at me over his half-moon glasses, “I can’t afford
to keep you on. You’re a worker. But we’re all into tough times. If business
takes a healthier turn, I’ll hire you again.”
39 I felt stunned.
40 “Then I’m all through here?”
41 “Yup. I’m sorry. Hope you know it.” He pointed at a ten-pound burlap sack.
“So we’ll part as friends, there’s a bag of cracked corn. Take it. Before
spring, your chickens might get hungry.”
42 Thanking him, I left uproad for home.
4savvy—understand

A Part of the Sky by Robert Newton Peck. Copyright © 1994 by Robert Newton Peck. Reprinted by permission of
Alfred A. Knopf, an imprint of Random House Children’s Books, a division of Penguin Random House LLC.

Page 29
MCAS_2017_Gr8_ELA_RID

EL276013 OP A

Based on the excerpt from A Part of the Sky, what is Robert’s greatest concern?
A. He is in danger of losing his home.
B. He has ignored his mother’s wishes.
C. He has misplaced his father’s paperwork.
D. He is unsure whether he can go to school.
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Based on the excerpt from A Part of the Sky, the attitude of the woman at the
Town Clerk’s office is best described as
A. uneasy.
B. unexpected.
C. uninformed.
D. unsympathetic.

EL276034 OP A

Based on paragraphs 20–23 of A Part of the Sky, what does the word stipend
mean?
A. salary
B. training
C. position
D. schedule

EL276027 OP D

Read paragraph 27 of To Kill a Mockingbird. In the paragraph, Mr. Cunningham’s
gifts are most comparable to which item in A Part of the Sky?
A. the ears of field corn (paragraph 2)
B. the jars of beets (paragraph 5)
C. Robert’s wages at the store (paragraph 23)
D. Mr. Ferguson’s sack of cracked corn (paragraph 41)
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Day 1 Reading 1
Gravity
© 2020 Teachers' Curriculum Institute

Level: A

What is gravity?

Introduction

GRAVITY

The photo shows an astronaut on a spacewalk. It is above Earth’s surface. There
is no tether connecting him to his spacecraft. He does have a jetpack that can
move him in any direction. What would happen to his motion without the tether or
jetpack? Would he float off into space beyond Earth? Would he fall back to Earth’s
surface? How do you know? In the last lesson, you learned what forces are and
how they affect the motion of objects. In this lesson, you will learn about gravity.
This is a word that is shorthand for all of the effects in the universe related to
objects having mass. As you explore this lesson, you will find out that some of the
things you observe and experience every day are caused by gravity. You will
learn what affects the gravity between objects. You will learn about tools
scientists use to describe and predict gravity. You will also discover how gravity
affects astronauts and objects in space. Throughout the lesson, you will see how
Newton’s laws of motion describe effects of gravity.

1. Gravity on Earth
At the last second of a basketball game, a player shoots the ball. It arcs high in
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the air and comes down—SWISH—through the hoop. When the player shoots a
ball, she does not know if the shot will be good, but she does know that the ball
will follow a smooth arc. How can the player be so certain that the ball will follow
a smooth arc?
Level: A
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The arced path that the basketball follows is an effect of gravitational forces.
Gravitational forces are always attractive, noncontact forces between objects
that have mass. When a force is attractive, it pulls objects together. Noncontact
forces act even when the objects are not touching. For the basketball, the
gravitational forces are the force of Earth on the ball, and the force of the ball on
Earth. These forces cause the basketball to fall toward the center of Earth in an
arced path.
GRAVITY

Gravity causes objects to fall toward the center of Earth. Gravity and falling
objects demonstrate a cause-and-effect relationship. A cause-and-effect
relationship is a relationship in which one event makes another event happen.
Basketball and other sports would be very different if gravity did not have a
cause-and-effect relationship with falling objects.
The strength of the gravitational force on an object near Earth’s surface depends
on the object’s mass. If the masses of the objects do not change, the gravitational
forces do not change. Recall that forces can cause changes in motion. Because
the gravitational force on a given object usually does not change, an object will
move in predictable ways if the gravitational force is the only force on the object.
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GRAVITY

Gravity and falling objects have a cause-and-effect relationship. Earth’s
gravitational force causes objects, such as basketballs, to fall toward the center
of Earth.

The gravitational force on a basketball always has the same strength and
direction. So, the basketball will move in a smooth arc and will not suddenly
change speed or direction. The effects caused by gravity are so common that, as
long as the player shoots the ball the same way every time, they will make the
basket.
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GRAVITY

If gravitational forces are the only
forces acting on falling objects,
the objects will have the same
acceleration. When a feather is
dropped inside a vacuum tube (a
tube with no air inside it), it falls
at the same rate as an apple.

Although you have seen objects fall, you probably have not timed how long it
takes an object to fall. You might be surprised to learn that if there was no air, all
objects fall at the same rate, regardless of their mass. How does gravity cause
this surprising effect?
Gravitational forces, like all forces, can cause objects to accelerate. Recall that
acceleration is a change in an object’s speed or direction. The greater the mass
of the object is, the greater the gravitational force is. Suppose you have a 10 kg
watermelon and a 20 kg pumpkin. The gravitational force on the pumpkin is two
times greater than the gravitational force on the watermelon. In fact, the force on
the pumpkin is 196 N and the force on the watermelon is 98 N. You might think
that the more massive pumpkin would have a greater acceleration than the
watermelon, but that is not the case.
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According to Newton’s second law of motion, an object’s acceleration is equal to
the force on the object divided by its mass. The gravitational force on the pumpkin
is two times greater than the force on the watermelon, but the mass of the
pumpkin is also two times greater than the mass of the watermelon. If you put the
gravitational forces and the masses into the equation for the second law of
motion, you will find:
© 2020 Teachers' Curriculum Institute
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196N

98N

GRAVITY

a = 20 kg = 10 kg = 9.8 m/s 2
The difference in gravitational force is balanced by the difference in mass. So, the
two fruits accelerate at the same rate. If you did this calculation for any object
near Earth’s surface, you would find gravity always causes an acceleration of 9.8
m/s2.
The idea that all falling objects have the same acceleration might seem wrong.
You know that if you dropped a feather and an apple at the same time from the
same height, the apple would reach the ground first. The fact that they have
different accelerations is evidence that gravity is not the only force acting on them.
Air resistance pushes upward on both objects. It is caused by particles of air
colliding with the objects as they fall. The feather is flat, wide, and light, so it is
slowed down more by the air particles it collides with. Therefore, the force of air
resistance reduces its downward acceleration more than the apple’s. As a result
the acceleration of the feather is lower and it falls more slowly. However, if you
dropped the feather inside an airless tube, you would see the feather fall with the
same rate of change in velocity as the apple: 9.8 m/s2.

2. Gravity in Space
You learned that gravitational forces cause objects to fall to Earth. So, why don’t
the gravitational forces between Earth and the moon make the moon fall and
come crashing to Earth?
The moon is falling to Earth; it just never lands. The moon moves in an orbit
around Earth, and that motion is falling in a special way. An orbit is the path that
an object in space follows around another object due to gravitational forces
between the objects. A thought experiment, illustrated by Figure 2A, can help you
understand how moving in an orbit is falling without landing.
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GRAVITY

Figure 2A
A thought experiment can explain how an object is put in an orbit. As a ball is
thrown harder and harder, it travels farther and father before landing because
Earth’s surface curves away from the ball. If the ball is thrown fast enough, it
never lands because it falls at the same rate as Earth’s surface curves away.

In this thought experiment, a ball is put in orbit by throwing it. If you throw the ball
lightly, it will travel slowly and move only a short distance before landing. It lands
as a result of the cause-and-effect relationship between gravity and falling
objects. If you throw the ball harder, it moves forward faster and will travel farther
before landing. The ball travels farther before landing partly because of its
increased forward speed and partly because Earth’s surface ever so slightly
curves away from the ball. As Earth’s surface curves away from the ball, the ball
has to fall farther before landing.
Now think about throwing the ball so hard that it flies all the way around Earth.
The ball is falling the whole time, but Earth’s surface is curving away from the ball
at the same rate as the ball falls. The ball keeps moving forward while continually
“falling around” Earth. When an object “falls around” Earth in this way, the object
is said to be in an orbit. Moving in an orbit is another effect caused by gravity.
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This thought experiment explains how spacecraft are put in orbit around Earth.
Rockets push the spacecraft up and then push it horizontally to “throw” the
spacecraft around Earth. If the spacecraft travels with the right speed, it falls into
orbit around the planet.
© 2020 Teachers' Curriculum Institute
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The system of a spacecraft orbiting Earth is a model for how all orbits work. The
gravitational force pulls on the spacecraft perpendicularly to the direction that the
spacecraft is traveling. The perpendicular force causes the spacecraft to
accelerate. In this case, it accelerates by changing direction, and it turns and
circles Earth.
GRAVITY

The moon “falls around” Earth similarly to the way a spacecraft does. The moon
constantly moves forward while gravitational forces constantly pull it toward Earth.
As a result, the moon is always turning and falling toward Earth, but it is moving
forward fast enough that it never reaches Earth.
The moon is just one of countless objects in space that is in orbit around another
object because of gravity. In our solar system, gravitational forces cause planets
to fall into orbit around the sun. In our Milky Way galaxy, the sun and the other
stars are in orbit around a large cluster of stars and a black hole in the galaxy’s
center.
The gravitational forces that hold objects in orbit cause the objects to have similar
motions, group together, and form similar shapes. As shown in Figure 2B, the
solar system has a disk shape because the planets orbit in almost the same
plane. The Milky Way and most other galaxies in space are also disk shaped.
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GRAVITY

Figure 2B
Gravitational forces hold objects in space together in similarly shaped groups.
The orbit of the moon around Earth is a disk shape, and the orbits of the planets
around the sun form a disk shape. The sun and the other stars in the Milky Way
also have orbits that are disk-shaped.

Gravitational forces form the structures in space because stars and planets have
such large masses. These large masses of stars and planets mean that
gravitational forces are still strong enough to pull objects together even across
large distances.

3. The Strengths of Gravitational Forces
According to legend, Sir Isaac Newton came up with the idea of gravity as a
universal force after he was hit on the head by a falling apple. It sounds like a silly
story, but even Newton himself told stories about how a falling apple caused him
to study gravity. Of course, he never claimed to have been hit on the head by the
apple. What about the falling apple did Newton find so interesting?
People have always known that when objects fall, they fall down. But when
Newton saw the apple fall he wondered why it fell downward instead of another
direction, like upward or sideways. He concluded that a force had to be pulling the
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apple down and that the force was related to Earth. He then wondered how far
this pulling acted. Could it reach as far as the moon?
© 2020 Teachers' Curriculum Institute
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GRAVITY

Isaac Newton recognized that
gravitational forces attract objects
toward the center of Earth and
hold the moon in orbit around
Earth.

To answer his question, Newton gathered evidence of the effects of gravity. A lot
of the evidence he found was observations of objects in space. He looked at
patterns such as the moon’s orbit around Earth, the orbits of the planets around
the sun, and the orbits of moons around Jupiter and Saturn. Using math, Newton
developed a model of gravity that explained the various orbits of these objects in
space. He was then able to use his model to explain the acceleration of objects
falling near Earth’s surface.
Realizing that the force that made objects fall on Earth also kept the moon in orbit
was one of Newton’s greatest ideas. This force is now known as the gravitational
force. Newton’s ideas about the gravitational force are also closely related to his
three laws of motion.
Newton did more than identify gravitational forces and their effects. He also found
the factors that affect the strength of the gravitational force between any two
objects.
When you think of gravitational forces pulling objects to Earth you may only think
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of forces pulling the objects down. But recall Newton’s third law of motion. It
states that when an object exerts a force on a second object, the second object
exerts an equal and opposite force on the first object. So when Earth exerts a
downward force on an object, the object exerts an equal, upward force on Earth!
Why doesn’t this force make Earth move upward? The answer has to do with
Newton’s second law of motion. The acceleration of Earth is equal to the force on
Earth divided by its mass. The mass of Earth is huge, so its acceleration is so tiny
that you do not observe it.
Level: A
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GRAVITY

The gravitational force between two objects depends on two factors: the masses
of the objects and the distance between them. The strength of the gravitational
forces between two objects is greater when one or both objects has a large mass.
Figure 3A models this idea. Gravitational forces between you and a basketball are
very small. The force does pull the basketball ever so slightly toward you, but the
force is so weak that you do not feel it. But the forces between you and Earth are
strong enough to observe. And when two objects have very large masses, such
as the moon and Earth, the gravitational forces are much stronger.

Fig. 4.3A
Two objects with small masses (left) have weak gravitational forces between
them. If one of the objects has a very large mass (center), the gravitational forces
between the objects are strong enough for us to observe their effects. If both
objects have very large masses (right), the gravitational forces between them are
even stronger.

The strength of the gravitational force between two objects is stronger when the
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objects are near, and it’s weaker when the objects are farther apart. If you are in a
spacecraft that is taking off, you will move farther and farther away from Earth.
Figure 3B shows that as the distance between you and Earth increases, the
gravitational force pulling you and Earth together weakens. For example, the
gravitational force on the astronaut at the beginning of the lesson is weaker when
he is on a spacewalk than when he is standing on Earth.
© 2020 Teachers' Curriculum Institute
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GRAVITY

Figure 3B
Gravitational forces are strongest when two objects are close together. The
farther apart the two objects are, the weaker the forces are between them. If the
two objects are far enough apart, the forces between them are so weak that you
can no longer observe their effects.

Key Science Concept

Modeling Gravitational Forces
The strength of gravitational forces between two objects depends on their mass
and the distance between them. The greater the masses of the objects, the
greater the gravitational forces between them. However, the greater the distance
between objects, the weaker the gravitational forces between them. In this
thought experiment, a satellite moves from the moon to Earth with longer arrows
representing more force than shorter arrows.
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GRAVITY

4. Gravitational Fields
Newton’s model of gravity is sometimes summarized as “what goes up, must
come down.” For people on Earth, “down” is toward the center of Earth. If you
drop anything, it falls toward the center of Earth. However, if an astronaut drops
anything on the moon, it falls toward the moon’s center. What would happen to an
object dropped between Earth and the moon? Which “down” direction would it
fall?
Gravitational fields are maps of force fields that can be used to predict which
way gravitational forces will pull objects. A model called a force field will
describe what the force on an object would be if the object were placed in any
location in space. Force fields are used to predict the strength and direction of all
noncontact forces.
The gravitational field around Earth is represented by arrows pointing toward
Earth. An object placed in the force field will be pulled toward Earth in the same
direction as the gravitational field arrows. In Figure 4, the gravitational field is
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represented by light gray arrows, while the gravitational forces are represented by
black arrows. Remember, the gravitational field arrows are not forces—they are
part of the model you can use to predict what the gravitational forces on an object
will be. The spacing of the arrows shows how strong the forces will be. The forces
will be stronger where the arrows are closer together, and weaker where the
arrows are farther apart.
© 2020 Teachers' Curriculum Institute
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GRAVITY

Figure 4
A gravitational force field is like a topographical map that describes what the
gravitational forces on an object would be at any point in space. The
gravitational force fields of Earth and the moon show the direction that an object
would be pulled when placed in the fields near them.

The strength of a gravitational field decreases with distance. Earth’s gravitational
field is strong near Earth’s surface. The field is weaker 10 km above Earth’s
surface. An object placed between Earth and the moon is in both Earth’s and the
moon’s gravitational fields. It is in a tug-of-war as it is being pulled toward Earth
and the moon. The object’s position will determine the winner of the tug-of-war. At
a certain distance from the moon, the moon’s gravitational field is stronger than
Earth’s. At that spot, the object is pulled toward the moon in the direction
dominated by the moon’s gravitational field.

5. Mass and Weight
The astronauts who traveled to the moon were on an amazing weight loss plan. In
just three days, they lost 83 percent of their weight! Of course, when they returned
to Earth a few days later, they gained back all that weight. How did they do it?
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The trick to the astronauts’ weight loss had to do with the difference between
mass and weight. In everyday language, mass and weight are often used to mean
the same thing. In science, however, mass and weight have different but related
meanings.
Level: A
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Weight is the amount of gravitational force on an object. It is measured in
newtons (N), just like other forces. An object’s weight depends on its mass. Mass
is the amount of matter in an object. Mass is measured in kilograms (kg). The
greater the mass of an object, the greater the gravitational force on that object
and the more the object weighs.
GRAVITY

Figure 5
Mass and weight have different but related meanings. Mass is a measure of the
amount of matter in an object, while weight is a measure of the gravitational
force on an object. An object’s mass stays the same wherever it is, but its weight
can change depending on the strength of the gravitational force on it.

However, an object’s weight can change without changing mass if the
gravitational force on it changes. As you can see in Figure 5, this is true for more
than just humans. The bowling ball weighs less on the moon than it does on
Earth, and more on Mars than it does on the moon. However, its mass never
changes. All the astronauts had to do to lose weight was to travel to a place that
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had weaker gravitational forces pulling on them. The moon has less mass than
Earth, so gravitational forces between an astronaut and the moon are weaker.
The astronaut weighs less on the moon even though his body has the same mass
as it did on Earth.
© 2020 Teachers' Curriculum Institute
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6. Weight in Orbit
In videos of astronauts on the moon, they seem to jump with little effort because
of their lower weight. But in videos of astronauts on the International Space
Station, they float around. People mistakenly think that space station astronauts
float because they are weightless.
GRAVITY

Gravity causes astronauts in orbit
to appear weightless. They
appear weightless because the
astronauts and their spacecraft
“fall” at the same rate due to the
gravitational forces on them.

For an object to be weightless, it has to be so far from any large object that no
gravitational forces pull on the object. The astronauts in the space station are still
close enough to Earth to have gravitational forces pulling them down toward
Earth. In fact, gravitational forces pulling on them are about 90 percent as strong
as they are on Earth’s surface. So why do the astronauts float? They float
because they are moving in an orbit around Earth with the space station!
Gravity causes the space station to orbit Earth. As the space station “falls around”
Earth, everything inside it, including the astronauts, fall with it. The astronauts fall
because, as predicted by Newton’s first law of motion, the gravitational forces on
them cause their bodies to accelerate toward Earth. However, the astronauts do
not land on the floor of the station because gravity causes the station to fall down
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at the same rate. In other words, a lack of gravity does not make the astronauts
weightless. Instead, the presence of gravity causes them to appear weightless by
making them fall with the falling space station. Think about dropping two balls.
The balls will fall at the same rate. Now picture one of the balls is inside the other
ball. Both balls would still fall at the same rate. Similarly, the astronauts inside the
space station fall at the same rate as the space station itself. So, the appearance
of weightlessness is yet another effect caused by gravity.
Level: A

© 2020 Teachers' Curriculum Institute

GRAVITY

LESSON SUMMARY

Gravity
Gravity on Earth Gravitational forces cause objects to fall to Earth at the
same rate.
Gravity in Space Gravitational forces hold objects in orbit in space.
The Strengths of Gravitational Forces Newton developed a model of gravity
that describes the relationship between gravitational force, mass, and
distance.
Gravitational Fields Gravitational fields can be used to predict which way
gravitational forces will pull objects.
Mass and Weight Mass and weight are related measures of matter, but only
weight depends on gravity.
Weight in Orbit Gravity makes astronauts in orbit appear weightless.
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READING FURTHER
© 2020 Teachers' Curriculum Institute

Level: A

Sci-Fi: Putting the Science into Fiction
When the science fiction movie Star Wars: The Force Awakens came out in
December 2015, nearly 28.8 million people in the United States went to see it the
first weekend. Sci-fi thrillers became popularized in the 1800s. How did this outof-this world combination of science and fiction begin, and what makes it so
popular?
GRAVITY

Part of the appeal of science fiction stories is that they contain situations and
settings that are unlike anything anyone has ever experienced. Some science
fiction stories are set on imaginary planets with people traveling faster than light in
spacecraft to other planets. Other stories might include cloned dinosaurs that
attack and eat their human caretakers. Humans have not figured out how to travel
faster than light and have never grown a dinosaur from prehistoric DNA. But they
are thrilled at the thought of these imaginary scenarios.

Science fiction stories are wildly popular, perhaps because they combine the
real world with the imaginary. This image of a spacecraft in a city could be from a
science fiction movie or book.

From the Earth to the Moon
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Science fiction is different from other fantasy stories because science fiction
features ways that science or technology affect characters or society. For
example, Cinderella is an imaginary story that contains magic and is a fairy tale; it
is not science fiction. Mary Shelley’s sci-fi book Frankenstein is also imaginary,
but it includes descriptions of how Dr. Frankenstein uses science to build a
monster and bring it to life. Written in 1818, Frankenstein is considered to be one
of the earliest examples of science fiction.
Level: A

© 2020 Teachers' Curriculum Institute

GRAVITY

French author Jules Verne is sometimes called the father of science fiction. His
book From the Earth to the Moon, written in 1865, included real scientific facts to
describe sending a spacecraft to the moon.

The person often credited for developing and popularizing science fiction was
French author Jules Verne. Verne was a stock broker who dreamed of writing
novels. Although he didn’t have a traditional background in science, he spent a lot
of time reading and researching science at the library. He knew he wanted to
incorporate science in the novels he planned to write.
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Level: A

GRAVITY

This illustration from Verne’s
From the Earth to the Moon
shows three people climbing into
the spacecraft. All Apollo
missions to the moon had three
astronauts. This is just one of the
similarities between Verne’s story
and reality.

One of Verne’s most famous books is From the Earth to the Moon. In it, a large
cannon is built to send people in a spacecraft to the moon. The book was written
in 1865—well before any space travel had been done. As Verne worked on this
book and its sequel, Trip Around the Moon, he spoke to scientists and
mathematicians to be as accurate as possible. For example, Verne included a
close prediction of the escape velocity for Earth in his book. A planet’s escape
velocity is the velocity at which an object must travel to break free of the planet’s
gravitational forces. Verne also closely described what weightlessness in space
would be like. Although Verne’s books were fantasies, they were grounded in
science, which made the events in them seem possible.

True Story—Later
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Verne’s books about traveling to the moon were written about 100 years before
Apollo 10 became the first crewed mission to orbit the moon. Yet, many of the
details that Verne included matched details of the real Apollo missions.
Level: A

© 2020 Teachers' Curriculum Institute

In Verne’s book, three people traveled in the spacecraft, which was launched
from Tampa, Florida. Once in space, the travelers used rockets to slow their craft,
and people on Earth were able to watch their journey using telescopes. Upon
returning to Earth, the spacecraft “landed” by splashing down in the Pacific
Ocean.
GRAVITY

Like the spacecraft in Verne’s
book, the Apollo missions were
launched from Florida. But unlike
the travelers in Verne’s books,
the Apollo astronauts, such as
this astronaut on Apollo 9,
sometimes left their spacecraft to
do spacewalks.

Each Apollo crew consisted of three astronauts. The missions were all launched
from Merritt Island, Florida, which is about 215 km away from Tampa. While in
space, the Apollo astronauts used retrorockets to steer and slow the space
modules. Most people did not use telescopes to watch the Apollo missions, but
NASA scientists could see the command module for part of its journey with their
high-powered telescopes. And finally, every Apollo mission ended with a
splashdown in the ocean, just as Verne had written.
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Of course, not everything that Verne wrote came true. For example, the Apollo
missions were launched with rockets, not giant cannons. But despite the
differences, the many similarities make it seem as if Verne could predict the
future!
© 2020 Teachers' Curriculum Institute

Level: A

Science Fiction to Science Fact
Verne’s uncanny ability to see into the future was not limited to the Apollo
missions. He wrote more than 60 books, plays, and short stories, and in those
works, he sometimes described technology that would be invented years later.
For example, in one book, Verne described how the character Captain Nemo took
a trip through the ocean in an electric submarine named the Nautilus. Scientists
have been using electric submarines to explore the deep ocean since the mid1960s. Verne also described skywriting and news broadcasts as a way of getting
information to a lot of people at once.
GRAVITY

Jules Verne and other science fiction writers wrote about imaginary things that
later became real. In an essay, Verne predicted that advertisements would be
written in the sky for many people to see at once. Today, skywriting is used for
advertising and for fun.

Verne was not the only science fiction storyteller to imagine objects that would
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later come to be. Science fiction writers wrote about credit cards, earbuds, and
tanks before any of these things were invented. Science fiction TV shows and
movies showed driverless cars, tablet computers, and video calls. All these
technologies were futuristic when they first appeared, but today they are
commonplace.
Level: A

© 2020 Teachers' Curriculum Institute

So, when you watch a science fiction movie, perhaps some of the amazing things
you see might actually come true! Maybe someday humans will find a way to
travel faster than light and go zipping across the galaxy to visit other planets.
Maybe scientists will clone a prehistoric animal. But, hopefully, they will start with
an animal that won’t consider people its lunch!
GRAVITY
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Day 2 Assessment
1
Name
__________________________________________________
Date ______________________________
NGSS-Designed Lesson Assessment: Gravity
Main Ideas
Read each item. Then select the letter next to the best answer.
1.

Michael is doing an experiment. He wants to drop a bowling ball and a stuﬀed bear out the
window of a tall building. Under what conditions would they have the same acceleration?
A. If they had the same mass.
B. If they had the same weight.
C. If there was no air resistance.
D. If there was no gravitational force.

2.

Both the sun and the moon exert gravitational force on the waters of Earth. This creates the
tides we are familiar with. Look at the photograph below. Which of the following BEST explains
why the moon has a greater eﬀect on the tides than the sun?

A. The moon is denser than the sun
B. The moon is closer to Earth than the sun is.
C. The moon has a lot more mass than the sun.
D. The moon has greater acceleration than the sun.
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3.

The image below shows an orange asteroid midway between Earth and the moon and the
gravitational ﬁeld created by Earth and the moon. Based on this diagram, which of the
following BEST describes the gravitational force that would be acting on the asteroid?

A. A weak gravitational force towards Earth because the gravitational force from the Earth is
greater than the counteracting gravitational force from the moon.
B. A strong gravitational force towards Earth because the gravitational force from the moon is
too small to have any eﬀect.
C. A weak gravitational force towards the moon because the gravitational force from the moon
is more signiﬁcant outside of the Earth’s atmosphere.
D. Equal gravitational force towards the Earth and the moon because it is halfway between
both celestial objects.
4.

A scientist, using a very precise scale, ﬁnds that a backpack full of heavy scientiﬁc textbooks
weighs less on top of a high mountain than it does at sea level. What gravitational principle is
this phenomenon illustrating?
A. The gravitational force of Earth pulls objects towards the center of Earth.
B. An object’s acceleration is equal to the force on the object divided by its mass.
C. The gravitational force between two objects depends on the distance between them.
D. The gravitational force between two objects depends on the mass of the two objects.

5.

Satellite A is about to lose power while in orbit. It needs to immediately change course so it
doesn’t hit Satellite B, a functioning satellite. The remaining fuel in Satellite A can be used to
either thrust farther away from Earth or slow down. If it is thrust farther from Earth, it will be
in orbit around Earth in the “graveyard orbit” far away from functioning satellites. If Satellite A
uses its fuel to slow down, what will happen?
A. The slower speed will make any collision with a functioning satellite unimportant.
B. The gravitational force of the moon will exert more force, causing Satellite A to exit Earth’s
orbit.
C. Without the horizontal force, the gravitational force of Earth will cause Satellite A to fall into
the atmosphere, where it will burn up.
D. The slower speed will make the gravitational force of Earth stronger, causing it to fall into
the atmosphere, where it will burn up.
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6.

Astronauts visiting the moon collect and measure rock samples. Rock A is a 2 kg rock that
weighs 1 N on the moon. Rock B is a 4 kg rock that weighs 2 N on the moon.
How and why are the weights of these rocks likely to change once the rocks are brought back
to Earth?
A. Both rock samples are likely to weigh more on Earth because their masses will increase.
B. Both rocks are likely to weigh less on Earth because their masses will increase.
C. Both rocks are likely to weigh less on Earth because they are from the moon, which exerts
a weaker gravitational force than Earth.
D. Both rocks are likely to weigh more on Earth because Earth exerts a stronger gravitational
force on their respective masses than the moon.
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Think Like a Scientist
Read about each scientiﬁc investigation. Then answer the questions that follow the
investigation by selecting the letter next to the best answer.

Investigation
A group of students performed the following experiment.
Two .63 centimeter (¼-inch) holes were cut into opposite sides of a plastic water bottle, 2.5
centimeters (1 inch) from the bottom of the bottle, as shown below.
In addition, two holes were cut into the top of the bottle to let in air even when the bottle cap
was screwed on.
A student covered the holes with their ﬁngers while another student ﬁlled the bottle with 150
mL of water (which did not reach the top two holes). The cap was screwed on tight to prevent
water from spilling out of the top.
During the ﬁrst trial, the students dropped the bottle from a height of 4.064 meters (one story
of a building) into a bucket. The bottom holes were covered with ﬁngers before the bottle was
released. The bucket caught the water spilling from the bottle after it landed in the bucket, but
it did not capture the water spilling during the fall. The amount of water that spilled from the
bottle was measured by a graduated cylinder, like the one shown below.
The students also calculated the amount of time it took for the bottle to fall. They found it took
a little less than one second for the bottle to fall 4.064 m into the bucket.
During the second trial, the bottle was again ﬁlled with 150 mL of water with the bottom holes
covered. The bottle was then held above a sink. The bottom holes were released for 1 second,
and water came out of the holes and went down the sink. The water remaining in the bottle
was measured.
The results were as follows:
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7.

Which of the following is the BEST interpretation of the diﬀerences between the bottle being
dropped and the water being released while the bottle was held still?
A. The water will always move downward out of the bottle.
B. The water will fall at diﬀerent rates depending on how the bottle does or does not fall.
C. When the bottle is motionless, gravity will attract the water downward out of the bottle.
D. The water will squirt out sideways because of the pressure of water farther up in the bottle.

8.

Why was less water lost (on average) when the bottle fell for about 1 second than when it
remained motionless for 1 second?
A. The water becomes weightless as it falls.
B. The bottle and the water are both attracted to Earth by gravity at the same rate.
C. The water does not fall as quickly as the bottle because the bottle encounters more air
resistance.
D. The gravitational force on the water is more than the force on the bottle because the water
has more mass than the bottle.
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9.

If the bottle were left open (with no cap) and additional force were applied to the bottle—such
as someone pulling it downward as it fell—what would you expect to see happen?
A. The water would stay in the bottle.
B. The water would come out of the top of the bottle.
C. The water would come out of the holes in the bottle sideways.
D. The water would come out of the holes in the bottle and fall downward.
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Expressing Science Practices, Concepts, and Ideas
Read the directions for each item carefully and use the space provided to respond.
10. You and a friend want to design an investigation about the speed at which balloons ﬁlled with
diﬀerent materials fall. You gather materials: elastic balloons, water, and sand. You ﬁll one
balloon with 2 kg of water and the other balloon with 2 kg of sand. Your friend claims that
whichever material splatters the farthest must fall the fastest.
Write two paragraphs.
In your ﬁrst paragraph:
• identify the components of the system.
• explain how gravitational forces aﬀect each component of the system.
In your second paragraph:
• explain the diﬀerence between mass and weight.
• explain whether mass or weight aﬀects the speed at which each balloon falls.
• Makes a claim about whether a balloon ﬁlled with a diﬀerent material of a diﬀerent mass or
weight would achieve diﬀerent results.
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11. You have just been hired as the newest intern at the local science museum. As part of your
ﬁrst assignment, you will design a display that informs people about the strength of
gravitational forces. You will need to model weak, medium, and strong gravitational forces.
Fill in the table below.
In the column labeled “System model”, choose two items from the word bank. Draw both the
objects and the arrows between the two objects. The arrows should indicate the direction of
the gravitational force. Draw thick arrows for stronger forces and thinner arrows for weaker
forces.
In the column labeled “Explanation of how objects in the system interact”, write a 2-3
sentence caption explaining why the system is a good of example of weak, medium, or strong
gravitational forces.
WORD BANK
bike
human
Earth
the sun
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12. In 2012, a company designed a “zero gravity” roller coaster, similar in design to the one in the
video below. The roller coaster would enclose passengers in a spaceship-like vehicle and then
thrust them up a vertical track. After the vehicle reached its top speed of over 100 miles per
hour, it would slow down ever so slightly to match the speed of the passengers. As it returned
down the track, the vehicle would continue to match the speed of the passengers within it as
both fell.
In a paragraph, explain how gravitational forces are working in the system of the roller
coaster, the passengers, and Earth. As you write, be sure to:
• make a claim about why “zero gravity” is not an accurate name for this roller coaster.
• support your claim with evidence and reasoning that explains what the passengers are
actually experiencing as they travel at the same speed as the vehicle.
• reference Newton’s laws of motion as well as his law of gravitation

Video: To view, sign into your subscription

13. Earth follows a set path around the sun. However, gravitational forces suggest that Earth
should move in a straight path towards the sun until they collide. On the image below,
indicate the gravitational ﬁeld of the sun. Then, draw arrows indicating the direction of the
forces that keep Earth on its path around the sun. Label your lines and write a caption that
explains how gravitational forces aﬀect Earth’s orbit and keeps it from falling into the sun.
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Day Six/Article Six
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