Lo A onealr Dy N D
""/"n WAL ('S [l- / 0

Name: i

il & i : 13

Reducing the Human Footprint

STEMscopes: We are combining two Scopes for this packet (Human Footprint and Reducing the Human
Footprint)

Each person on Earth uses the natural resources the planet provides. The use and disposal of these resources,
over a lifetime, is known as our human footprint. Globally, the supply and demand for goods and services, and
population growth, have increased use of natural resources, the rate of their consumption, waste production, and
pollution of the environment. Agricultural, industrial, and everyday human activities have impacted Earth’s land,
vegetation, water, and the air. Four-fifths of the Earth’s surface has been influenced by human presence or by
activities designed to meet the demand for natural resources. One of the ways to affect human footprint is to
become conscious of our energy usage. Although the 3 R’s —reduce, reuse, and recycle — may seem cliché, they
may be the only solution to reducing the human footprint we each have. Simple changes in the areas of
transportation, energy source and use, food procurement and consumption, and taking action can have a positive

impact on our human footprint.

Standards that will be addressed:

® 5-ESS3-1: Obtain and combine information about ways individual communities use science ideas to
protect the Earth’s resources and environment.

e 5-ESS3.C.1: Human Impacts on Earth Systems: Human activities in agriculture, industry, and everyday life
have had major effects on the land, vegetation, streams, ocean, air, and even outer space. But individuals
and communities are doing things to help protect Earth’s resources and environments.

e 3-5-ETS1-2: Generate and compare muitiple possible solutions to a problem based on how well each is
likely to meet the criteria and constraints of the problem.

Remember to look at the Science tab on our class website for additional resources, information, and updates.

What'’s included in the Packet:
1. Investigative Phenomena
Hook: Popcorn Resources
STEMscopedia
Linking Literacy: One Preblem Multiple Solutions
Graphic Organizer

O v AW

Content Connection Videos:
a. Overfishing
b. Overusing Resources
c. Humans on Earth- True or False
d. Environmental Awareness
e. Environmental Changes
7. Science Today: Lake Water Cooling System
8. Independent Practice
9. Concept Attainment Quiz

—t
-

Test Date & Journal Collection:

Students will also have a Scholars Speak assignment due on:
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A long time ago, the human population was very small
compared tc what it is today. Eventually, humans figured
out how to grow crops, which allowed more people to live in
a smaller area. People discovered medicine and ways to
keep their living spaces clean."All'these factors helped
‘humans live'longer. About 2,000 years ago, the human

“ populationibegan to grow very quickly. The increase inour —
population has had an effect on the environment. environment — the

- living and nonliving

- things that are

- population — all the
living things that

' belong to the same

' species and live in
the same area

Although the human
population has grown
extremely quickly in the
past 2,000 years, Earth
has remained the same
size, with ihe same
amount of resources.

How do humans change the
environment?

Are all the changes bad?

Is Earth able to adapt to the
changes caused by people?

-How do organisms, such as humans, change their environment?

Humans use Earth’s resources. People take up space, grow and eat food, breathe
air, use energy, and produce waste. Humans have a greater effect on their
environment than ever before. What are some ways in which humans change the
environment?

e Changesitoiland:'Humans sometimes drain wetlands or cut down forests to
build houses and other structures. They sometimes turn fields into landfills for
trash. These changes may help humans find shelter and get rid of waste, but
they can harm other living things in the environment.

Deforestation removes Humans take over lkandfills'help humans

valuable resources that other habitats. What by getting rid of waste,

may never be recovered. do you think this but they have negative
land looked like 300 consequences on the
years ago? environments that are

turned into landfills.

© Accelerate Learning Inc. - All Rights Reserved 1
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e ‘Changes'to'water: Sometimes humans take
and use too much fresh water from their
environment.’As a result, a river or stream
might dry up. This Kills'the'organisms'that
once lived there as well as those that may
have depended on that water. Humans also
fitter'andrdumpitrashiinto freshwater and
saltwater environments (such as streams,
ponds, rivers, lakes, and oceans). This makes
them unsafe for the organisms that live there.
In addition, pollution from factories is
someiimes dumped into various freshwater
and saltwater ecosystems, often making the
environment a difficult place for organisms to
survive in.

Littering and industrial
pollution are just two of the
many ways that humans
hurt water ecosystems.

¢ Changes'toaair:Cars, buses, trains,
and other types oftransportation use
fuels'that pollute the air. Factories
also pollute the air when they burn
chemicals and release gases into the
air. Poor air quality leads to
breathing trouble and other health
problems. It also leads to acid rain,
which occurs when pollution in the
atmosphere mixes with water vapor

in the airwAeidirain‘damages land Air pollution is harmful to organisms
and water where it falls. (including humans) that live near it.
e e ‘Changes‘toranimals: Overhunting and

woverfishing can harm or destroy populations
of organisms. On the East Coast, fish called
cod used to be very common. Overfishing
caused these populations to decline so much
that they are now very rare in these areas.

e 2] - t==—A—_

\ o= B =47 Because all species are interdependent, the
Overfishing in the North larger fish that depended upon the cod for
Atlantic almost depleted food had to move or find other sources of
some species of fish in what food. Similar patterns have been repeated in
used to be one of the world’s many ecosystems around the world.

richest fishing grounds.

© Accelerate Learning inc. - Alt Rights Reserved 2



o Changes to vegetation: Humans have torns
down.and used much of the natural
vegetationfrom aroundithe world. Europe
was once covered with forests, but by 1850
almost all the natural forests had been cut ot YOI
down by people for farming, lumber, and When the thin topsail in the
ﬂre_:wood. Right now, tro-pl.cgl rain forests are tropical rain forest is no longer
being.cutidownrat an alarming rate. An area protected by tree cover, it is
the size of North Carolina is being cleared washed away permanently.
every year. People clear land for the same
reasons: farming and planting.crops,
lumber, and fireweood. In the middle of the
Great Plains area of the United States, ., Farmers helped
farmers plowed up much of the natural ~ cause the Dust

vegetation to plant crops. Without the . Bowl of the
natural grasses to hold the soil in place, soil ] 1930_3 by
ercded away during a time of drought. This - ploywng up
time period is called the Dust Bowl. native
vegetation.

e (Other.changes to living things: Humans can also
accidentally or purposely introduceinew, non-native:
organisms into ecosystems. These organisms can use
up food, space, and water that other organisms need.
These animals or plants are called invasive species.
They often outcompete native species for resources

R e W (sunlight, food, water, space, and shelter). For example,
These small shrimp the Asian tiger shrimp was introduced to waters here in
have a hard time the United States. It has caused native shrimp
competing with the populations to decline. The tiger shrimp grows larger,
Asian tiger shrimp, eats more, and grows faster than the populations that
an invasive species. grow naturally in those waters. How do you think this will

affect the ecosystem over time?

e Changes in outer space: Humans have even
managed to change the environment in outer
space. Spaceidebrisiislittered where humans
havewisited. What is space debris? Itis a
collection of out-of-date, man-made objects left in
outer space space—old satellite and rocket parts,
equipment, and tools. More'than'500,000/pieces
of space debris orbit Earth.’

© Accelerate Learning Inc. - All Rights Reserved 3



Although-humans-oftenchange the environment in‘ways'that-harm:organisms:that

“live there, people have the ability to prevent destructive change and help-
ecesystems:recover. All people have the responsibility of caring for Earth. It is a
home to many organisms that people depend on. Read the account of the scientist
below who helped fix a problem that people had caused in the environment.

¥

Scientists in the Spotlight: Rachel Carson

In the 1950s, people used a chemical called DDT to
try to get rid of harmful insects, such as mosquitoes.
DDT was good at killing insects, but peaple did not
know how dangerous it could be to other animals.
When animals ate the dead insects, they also ate the
DDT. The dangerous chemical traveled up the food
chain. Rachel Carson was a scientist who noticed that
songbirds were dying because they were eating
earthworms and other organisms that were full of
DDT. The chemical also caused the eggshells of birds
to not harden, preventing the baby birds from forming
properly in the egg and surviving. This reduced bird
populations. Carson wrote a book about the danger of
DDT, called Silent Spring. Reading the book helped
people understand how harmful DDT was to the
environment. New laws were made that forced people
to stop using DDT. Bird populations increased soon
after DDT was banned.

When birds ate insects
poisoned by DDT, the
DDT also poisoned
them and damaged
their eggs.

Bl EelIEE=S. o= o 5 o= e . i R S O 4 Gk O S E e O & @ @ O - S e P S W o= = s - Oy o

How do we protect and reclaim Earth from damage to environments?

Many times people think that developments-and@dvancementsiinitechnologyresult

isevenJdnore. ways.forhumans:toshurtithe*environment. However, people can and

should use technology to conserve environments and protect areas from air, water,

and land pollution and destruction. In additiongteehnolegy.can.be.applied:

appropriately-not.only.to.prevent:damageto:environments:but-also torestore
«Ceesystemsithat have been damaged by people’s actions.

© Accelerate Learning Inc. - All Rights Reserved



How clean is the air around you?

] ?ﬁ-’

Completem this short activity to find out what is in the air you breathe.

1. You will need five index cards, a pen or pencil, a hole punch, five pieces of
string (each about 1 foot long), petroleum jelly, and paper towels.

2.  Write the name of a different location around your school or home on each
index card. Punch a hole at the top of each card. Tie a piece of string to each
hole.

3. Use your finger to cover the cards with petroleum jelly on both sides. Wipe
your hands with a paper towel when you are finished.

4. Hang the index cards in the five locations you listed. Leave them in place for 2
days. After 2 days, collect the cards. Do not let the cards touch each other.

5. Write down your observations of each card. Then answer the following
questions:

e What kinds of materials did you see on the cards? Did you find both natural
and man-made substances?

e Which card had the most material on it? Why do you think that location had the
most material in the air?

e What are some ways in which you could i improve the air quality around your
school or home?

What do you think of when you see the symbol on the
right? VWhat three words do you associate with this
symbol? 1 UL | TS L, TRy

’a"-. {
|

/

What are you doing to reduce your human footprint? Does
your family recycie glass, plastic, paper products, and
cans? Have vou found ways to reuse items to keep them
out of our rapidly filling dumps?

There are many different ways you can help improve our
environment Read on to find out how other people are
using technology, education, and effort to improve
environmental conditions where they live and around the
world.

© Accelerate Learning Inc. - All Rights Reserved 5



Whatare we doing about littering?

There is a new campaign to reduce litter called “Tien,
wonshuesday:” It is sponsored by reverselitter.com.
People can go to the website and take a pledge to & Py
pick up 10 items of trash every Tuesday, disposing of =
them properly. That is much easier than picking up b '
trash along a highway.

Picking up lisier does not just improve how Earth
locks; it aisc helps decrease pollution.

R 2 ‘Preventing Water'Pollution

ARG NI S Il TherClean'WaterActiof 1972:regulates the dumping
= 4 of pollutants into the nation's water supply. Many
communities have started labeling storm drains to
remind citizens where the water goes. Boston,
Massachusetts, displays brass plaques on buildings
to make people aware of the danger. They hope the

SR A S S S simple message will cut down on foreign objects

In Boston, MA, these and materials being introduced into the water
plagues remind supply. Some communities stencil storm drains with
cedestrians and motorists  warning messages, such as “Don’t dump!,” along
that the water on the with a picture of a brightly colored fish as an

street drains into Boston eye-catching reminder to take care of the water
Harbor. supply.

“What'can we do about air pollution?

The United States passed thet@€leanAirActitostry to prevent and control air
pcliution throughout the United States. It provides money for researching air
pollution and pollution solutions. It also regulates industrial and auto pollution.

vAworldwide. movementitoward:communitysgardensiis a simple
way to reduce the human footprint. Community gardens can

# ~ % # supply fresh food, offer employment, beautify neighborhoods,
&«:E:*"" .48t 1| and build community spirit, while replacing oxygen to the

B g . atmosphere.

TR ENg

The REAL (Rainwater Environmental Alliance for Learning) School Gardens
organization supports outdoor learning centers (gardens) in elementary schools for
hands-on learning and a connection with nature. Education and participation are key
to keeping Earth healthy.

© Accelerate Learnirg Inc. - All Rights Reserved 6
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Many things happen as a result of environmental changes. Use what you have
learned to consider how humans can change the environmefit. Read each change
described in the chart below and study the images. Predict how the change will

affect the organisms in that environment. Record your answers in the Effect column.
Be creative—there are many correct responses!

!

Change Effect

A company clears .Arai n W(‘“ ﬂhdS

a large area of

wetlands to build | - displau,_ animal habi ks

a new : Sk i ke E
neighborhood. ?°55‘\f" v ye Sf
Adamisbuit |t dam  becoms a

across a river to \,lockadw ]
generate . distur bs Hu hablfﬂ'

electricity and
control flooding.

. dchrestatinn “
A highway is built | - 1, jn Y alr and prlltiv

in the middle of a

forest. - ar Vollu‘ﬁ W\,M\d h ey

_ e Yot gow
A logging company

promises to plant ‘more 07
five trees for every
one it cuts down.

Questions:
e Do most changes seem to create positive or negative effects?

Must have maahv(. e thecks.

¢ Do the changes seem necessary? Why or why not?

SOMLAC heussony i ons sk humans nud ff survval:

© Accelerate Leaming Inc. - All Rights Reserved 7



Reducing Human Footprint
Pre-Reading Activity

Linking Literacy

Name: ~ Date:

Jn& Problem—Multiple Solutions

One commen problem all over our nation is the use of plastic grocery bags. Many of
nese grovs” pags =nd up in landfills. Think of three different ways you can prevent

riagtic gro oz bag from going straight to a landfill. Think of a way we could use
fewer of the . {(reduce), reuse them, or recycle them. Draw and describe your
SO s i e space below.
! Reduce
5
| z
| ]
" * f \ -. t\)
BN A%
M AN
Reuse
Recycle

© Accelerate Learning Inc. - All Rights Reserved



Reducing Human Footprint
@ Graphic Organizer

¥ Name: > Date:

How Can You Reduce Your Human Footprint?

Explain a human footprint in each rectangle. In the arrow next to the rectangle,
explain ways that the human footprint can be reduced.

Pnswars - will vary

4 Human Footprint N

defirestetion a{i\&ni”?ﬁm trees

L %
4 Human Footprint \

Ways to Reduce

Ve population

S

4 Human Footprint

2%

Ways to Reduce

il Human Footprint I

plan v J(\s\ninjl
hurfing )

Ways to Reduce

N
( Human Footprint \

o ?uliuﬁ‘i”

Ways to Reduce

DV VA VA VA VA

o

© Accelerate Learning Inc. - All Rights Reserved 1




@ Graphic Organizer

Human Footprint

Reducing Human Footprint

»

Use the space below to record how the human activity affects land, vegetation,

water, air, and outer space.

Effects on Land
« pollution in the strats
i

| lsc .,.\L‘.-..'lpr Aa T A 1 V]
- OIS, ‘t?d}ﬂfﬁ.-.;}; fnintylg

CEires °

Sires

Effects on Vegetation

. deforestatun
-chrhuvﬂ‘inﬂ animals

food web Implications

Effects on Water
water polludivn
-bil s ;,:,‘.;f?{g’g,g
- litter: (pl
~acidic
oY .""./‘\
QVLr figh

e il :u wHw

Effects on Air

\Citt'ﬁx
~5msq
- Qs
- firts [smoka

|
. "’t 1P | €
LNI l ,»\’.. ®

Effects on Structures

Jputld v communidi €] cnttrs
it Wils habdats

Additional Effects and Information
outuspaw

R IALLS \a‘i“i

- d{bﬂs (. (0 ’(/ms\l’
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@\‘? Content Connections Video

$

Name: e o Date:
Overfishing
1. VWaat ic U:,u mind when you hear extinction? (Pause 0:23)
'f 'ﬂr\mk
2. v do Tsn face extinction? (Pause 0:40)
\iu sh haw thn chion pecause of overﬁshmﬂ
3. What is ges ing? {Pause 0:

M{\&‘mng 1S ?\Lh repridu (fisin cartt repla Hae

J
T30 gt dre cau YH, and muma CYincnog-

4. o _ =% the population of fhe blue fin J_u a decreased |nt e last 40 years? (Pause 1:23)
_&LLL( N tupna has rCase l:v ovex [-
5. the decrgase in the population ff sh in the last few years? (Pause 2:03)
i deortagt i fish s e 19 cadfood, cafm( frod,

and__thC dx_of Sushi.

o

Whaar nas nirodyced t tect the bl f|n tuna? (Pause )
VCaws Tave pecn inbndued Wit r and siw that

_Q_[(_GUOWUJ h P’f"
Do ail courines follow these laws? (Pause 2:57) n[)f 4” (,Ouran'll(s (10

~

e

\What are other ways the blue fin tuna can be saved?

blw fin tuna could ke a seasonal fich

—-each. “RSNCPATOTT Call ORIy cafdl actFhin amant

SWCCAT— put Fnes jn pldd

© Accelerate Learning Inc. - All Rights Reserved



@ Content Connections Video

$

TR =

— Pe Creatie) ngwes ) vary
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1.

2.

Name: ~ Date:

Overusing Resources

Draw a pie graph on the percent of freshwater vs. saltwater. (Pause 0:46)

> 2°[ fresh

Which couniry has a large share of the drinking water available? (Pause 1:05)

Cahada

Which area has the smallest share of drmkmg wate (} ilable? (Pause 1:14)
h ??[ra dﬁ?(

In order tc have nough water for the growmg populations, what ust be done? (Pause 1:39)

WL mus conserve e wakor __pnttet (+fhm

nollWH W,

Where are nat E{J z?s and ?’I mainly found? (Pause 1:57)
Tt

When patural gas and oil are gone, we will need to ‘h nd OH’IU ‘E/U/i $ 'h’
WL oUr { WJ’N 3 . (Pause 2:20)

What is the o f‘;}ily country in which you can find phosphorus? (Pause 2:35)
brocLO

© Accelerate Learning inc - All Rights Reserved



=&l Content Connections Video

»

8. vVnatis oh r:ohorus used for, and how does it help JPausiB:OO)

ijjm:omf 1S4 Ry lrmrf (entused in ferh lizer.

Yer AL [N cpeases *‘.‘“}Og pnau(ﬁm

9. What are vrzys we can reduce our human footprint?

28 111/ .\ W 4 ) 4

- shar Ul lvlv{'({.i

© Accelerate Learning Inc - All Rights Reserved



&l Content Connections Video

&

Name: Date:

Humans on Earth

. How mzr . osogle live pn Earth? (Pausg 0:17) -
? __Ovex Dlﬂ:on 3na H’ UL up du!y

2. Nams

§7/7 = resources in highd id (P 0:
B 7Y I i ldiing “Thakerials

Wall

AL vemovd] ot many fres in 4 forest it depives

“WNimAlS oF _Paiv_habitat:

4. What iz exichon? (Pause 1:52)

J’;;ghnchon is i death of a species.

5. How doss -':bws*'*ona fact extinction? (Pause 1:52) .
E-s 0 [ Gult of dforcstation, ahitnals [o5e #eir home

—and_can_dit i ot nrom,ﬁ 7B

6. What js w=ler polluiion? (Pause 2:07)

W ter ollubion 1S Caused by +ht wastt we produce.

© Accelerate Learning Inc. - All Rights Reserved



@ Content Connections Video

7. L'cS at harm does it cause? (Pause 2:19)
Lﬂm arr dicd f 0 idftr (s drveried
8 £ »worid’s growing need for food harms our Earth. (Pause 2:49)

E’.Jﬂl_d;_ IS clzared v CIps

3:’&14“3 ANLmals ars- mu thl(Mf!OH

___£1_H1ltur alls hsia ahd {omf eets

©

& o help the effects of world growth? (Pause 3:18)

@]

© Accelerale Learning Inc - All Rights Reserved



Reducing Human Footprint

Concept Attainment Quiz

Name: _ _ ) Date:

cbr owrbulary Matehing

__A ~ Tr= znzce, conditions, and all the living o O
& 27oUNG &N organism

W
)

(l)

B. Vegetation
P Aotz 3 oy one thing that have an effect
oo @0 Farant or separate thing C. Resources
ﬁ._ Tha = znce, art, and business of cultivating D. Interactions
<00 o coccing creps, and raising livestock

(@

E. Agriculture
C Someing thai we can use

- cants found in a particular area

]
s
)
v

ot i ldenfication
il in the tahis below with information you have learned.

History of Human Impact Steps to Avoid it Today

The Dust Howt occurred when there -P\qn\» mort
was no ionges grass to hold the soil in
piace. é

|

: |
prstoms A ——

~wer 500,000 pieces of space | Q(& §@‘\\ - reaulations op |

iting Earth. ' ‘
arth | s Pn\\“‘hm |

il e — ——— —|

citigs nave poor air quality

Lo

'.
|
sciution from factories [
|
|
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@ Content Connections Video

Name: ~ Date:

=nvironmental Awareness

I
1. Zese colir=iz over 5 of food. (Pause 0:29)

!\‘r

zybeas die =ach vear? (Pause 0:48)

millions

2

"ees disappear? iPause 1:20)

w wouLcl ﬂ' )hm bol ingkt e plants \vu hawd an ame
_meﬂs,Sl\ﬂu sk,

Alant™ (T Luv

_“Lnterdepending i
{aga otary

I

239
“Orw species deyending on anoter/
| U

5. What hao cut down me rainforest? (Pause 2:20)
et WII\ (% Apabs of plants and animal,
er&_ g are, g NUMAI.

6. Wi 2283 litter cause the environment? (Pause 2:55)
“’ME(T WIS AWay 10 oqAny_and Fills marine
1ifC this_canadh femr fish ot

© Accelerate Learning Inc - All Rights Reserved



@ Content Connections Video

:ome ways we could save the honeybees?

wildlife __reserves

—limit —and _festpestadss

~ Make _Safc #.sﬁcidléj

' heip spacies survive in the environment?

~profect Al Species

I Tessnatargl Thourms

™ Acceierale Learning Inc. - All Righis Reserved



Content Connections Video

Name: o Date:

Environmental Changes

ses in ecosystems can affect all the organisms living there, since
: rtheaed.

-
I8}
Q m
ro

cussed changes in an ecosystem that occurred when beavers built a
';Eno ] pond L_;S[ three changes that could be helpful, and three that

[N
-t
n
._i
=
@
{

Q

®]
o,
(f:

e —_— == 1____'._ =

H Qiﬂful Changes ;n'Hi i .

e

ngmfui Ghanges

=5 -,

‘-.:n
b

brl dﬂ( hnnd, ovcrpass 1. hui\\way Witk

> oreaked ntw Vabiiat |5 water and orﬂqnisms Ore

happed
a.calm wattrs 3 bre

~in: Thir « of 2 grairie habitat with buffalo, deer, wolves, rabbits, and lots of grasses. What
ecaan ;gu zcosvsiem if the wolves were trapped and removed?

’ThL “hechivores  would eventually overpopulate and
Yun Ouf oF foed

)

S cin: @ .o zxamrples of helpful changes humans can make in the environment, and two
' +iul changes.

K.ngc\,( r(ducx PeUge, conseive waker, ot litter...
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Reducing Human Footprint’

independent Practice

Name: Date;

s

Part I: Pyramid

Directions: Fill in the blanks with the correct word. Then write the word in the

corresponding box on the pyramid. The first letter has been given for you.

1. .
Conger vahion
i Ccommunity > resouras
4. 5. ) 6. N
\Mpacd Wik et aﬁmm\’mﬂ
1. When humans prevent waste or loss, it is known as

c_Onse Wd{“m

2. All the populations in an area that interact are called a

c Omm\Ani“"!

3. Wood, oil, and water are all examples of r { S 0W{ (£ §

4. Tohave an iml?ﬂ ct , there has to be change.

5. Everything surrounding an organism and how it interacts with these

things is called the e NVironpunt

6. Raising crops and livestock is known as a %Y‘id’“\ﬂr(
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Reducing Human Footprint

independent Practice

Part Il: Crossword

Directions: Use the clues to fill in the crossword puzzle with the correct words.
Multipie words do not have spaces in between.
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Across
2.  Things found in nature that we use
6.  Wind, solar, geothermal, and hydroelectric are examples of energy.

7. Having a direct effect or change upon something

8. Harmful or poisonous substances introduced into an environment
Down

In a specific area, all the interacting populations

The living and nonliving things in a given space

Human attempts to save or prevent loss

To reprocess a waste material and make it useful again

The growing of crops or raising of livestock

OO h W~
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