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Essential Questions
Unit EQs: What are the cause-and-effect events and the feedback responses associated with them?

Stage 2 — Assessment Evidence
Performance Task at the end of the TOPIC
 Elements of the Perfformance Task .
G - Goal Goal: Students will use their knowledge and understanding of Earth’s Feedback Systems, Energy
What should students accomplish and Climate, and Impact of Climate Change to create an infographic of the impact of

by completing this task? climate change for their local region.




300 Pue JgS 10] SOLIQULI PUE £33 JOMSUE 29§

$8399Ng
10J el 2p SpIepuels — g

Arumuriiod pm omqderdoyul areys 0} uoneIuasaty 7
soedun aueyo ojewnd [eoo] Jo omyderBoyuy
‘PIJ-0Mm2 3q [[m sonpoid sy, 1oupoig

1onpoIg-d

Zsuondipaid oyew o) pasn pue sKem JULILIIP W papussad oq e1ep Ued MO e

"SJUAA3 [emyeu 4q pajoeduut s1 sjew)d s ure yorgm ul sKem oy uedxg e

LWIRYS I PareIdosse sasuodsar Jorqpas] oY) pue SJUSA JOSJJo-PUE-2STIEd oY} 918 1BYM e
:s01doy Surmoryoy a3 apnjour ppnoys srgdeidoyur mo §

"SAT] NOA YoTGgA UL U013al a1y “yoeduwt o) onunuod [[iw pue ‘pajoedr sey 25ULD SIBWID YoM

ut sdem Jo Ayrmuriod o uuojur o) smyderSoFus ue 9ea1s 0} 3q JJ1M UOISSTUL INO X *SORIATIOL
AepAioas w s8ueyd Jo souspodun oy aensn|[T 01 J9PIO W OFurYD JBWIO JNOYE JOWALISAOS
[220] 3} pUe SIAqUISTN JIUNTIKIOD J)RONPS O} SIUBM UOTEZINESIO N0 K 'SIJBd0APY Yued

uea[) paY[es uolyezmredio ue jo yed e o no§ Sumpouy uotssiy "Appoinb uadder 1snur asuodsax
Aunuunuos feuords1 sy ‘ofeos [eqo3 e uo poudisse oq ueos sure[q gEnoyiy ‘eWd [8qoI3 S, yueg
Ul SAZUBYD 0] ‘98 [SAS[-83S PUR ‘OUT[I0P 931-825 ‘SOUBILLINY AYI[ SFUSAQ I9GIEoMm Jofewl pyostiion
aAeY 8)sPuRIDG “Furuirem [2qo]d Surpnyoun oueld sy Jo SUORIPUOS AEWId oY) Uo edur Jofewr
® PeY AR SONIANOR URWINY ‘UONN[OASY [RLISTPT] Y} 20UIS LUIWOUSYJ SULIOYOUY [HONEMIS

ATUNumios mo x :95udpny

arny I 10J SUONIIPaXd el 0) Pasn aq Wed pue ‘sAem AUew Ul pajuasard aq Ued vle(y o
"SANIANOE Uy £q Se [[oM Se ‘Sjuass Teameu Aq pajoedunl oq ued ajew[o s, yuey e
"SWISAS 8 ey uo Yoeqpas) sanesau Jo sanisod v aaey Ueo jet)) 19919 e Jo331N Wed SUsAg e
MO oM JegM S SI5H
[13M s uonemIoyul SurMofo] oY) Mim pajussard
aq jjw Aaq] “ejep Suisn 2)RUII[O U SASURY2 [€90] AJIIUSPI 0] SIAYDIEISIL SuTaq SIe SUIPNS 19[0Y

“Juspnis 31} 03
pap1aoid aFus[feyd 10 JxU05 oY,

uonEmIg — §

{SOUIPNE JUBAS]OI ) ST OYAL
adusIpny —

{Bunie) 2q syuepmns
moA [[im (aanoadsiad) o101 18YM

2104 —d




|
Other Evidence
Through what other evidence (work samples, observations,
quizzes, tests, journals or other means) will students demonstrate
achievement of the desired results? Formative and summative
assessments used throughout the unit to arrive at the outcomes.

Student Self-Assessment
How will students reflect upon or self-assess their learning?

CER

Answers to activity questions
Group discussion

Public Service Announcement

Graphic organizer completion at the end of each activity
Students will be asked to self-assess the CER before submitting it
using the rubric

Stage 3 — Learning Plan

What teaching and learning experiences will you use to:

How will you engage students at the beginning of the unit? (motivational set)

See prior knowledge and hook activities below

What events will help students experience and explore the enduring understandings and essential questions in the unit? How will you

equip them with needed skills and knowledge?

# | Lesson Title
and Day
Allocation
for a 90
Minute
Block Class

associated with them?

Lesson Activities
Unit EQ: What are the cause-and-effect events and the feedback responses

NGSS Resources

Standards
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can represents ice, while the black can represents open ocean). On the
whiteboard, write the initial temperatures of both cans in the data table.
Have three students observe the thermometers in cans, while three more
students record temperatures on the whiteboard. Have a fifth student be
the official timer. Turn on both lights, and have the student start the timer.
Every minute have the students record the temperatures of the cans on a
surface that all students can sce. After the temperature has risen an
appreciable amount (it can be 10 minutes or less, it varies), turn off the
heat lamps. Place one black can into a can koozie. Again, have students
record the temperatures of the cans on the whiteboard every minute for 10
minutes. Ask students to discuss in think-pair-share groups the results
from the demonstration and answer the questions on their handout.

Discuss:

a. What did the different color cans represent? Different areas
of Earth’s surface.

b. What did the heat lamps represent? The Sun.

¢. What did you observe happening as the cans were exposed
to the heat lamps? The temperature was rising.

d. What is your analysis of the different can temperatures and
their colors? The lighter color did not get as warm as the
darker color.

e. What is this demonstration attempting to model? The effect
of sunlight on Earth’s surface.

f. How did the koozie effect the temperature? The
temperature did not decrease as quickly in the can with the
koozie,

g. Is this demonstration a good model? Why or why not? It
models how color can impact temperature change well but
did not use different types of materials like Earth’s surface
has.
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Impacting
Earth’s
Systems

Approx. 2
days

Guiding Question: What are the cause-and-effect events and the feedback
responses associated with them?

Lesson Description; Students will conduct research on an environmental
scenario that has a cause-and-effect relationship. Students will collect
quantifiable data to illustrate this scenario. Using this data, students will
create a public service announcement.

Lesson Activity: Distribute impacting Earth’s Systems. Students should
be in groups of 3-4. Students should begin reading the introduction to
themselves. As students are reading, instruct them to write down any
questions that they may have about the introduction paragraph.

Introduction Paragraph

Since the arrival of man, the landscape of Earth has been altered
significantly. Accordingly, the dynamic interactions taking place between
Earth’s systems have been altered away from their original homeostatic
conditions. Scientists have continually sought out data that could qualify
and quantify the impact that these changes have had on the planet. In so
doing, scientists are attempting to predict future cutcomes and provide
solutions te the driving factors of these changes.

When all students have finished reading the introduction paragraph,
answer any questions the students may have about the assignment. When
all questions have been answered and groups are ready to continue,
review the procedures for Part I,

Part I: Research

Teacher should provide students with a randomly selected topic from the
following list:

How has usage of fossil fuel increased atmospheric carbon dioxide?
How has indusirial-production runoff contaminated groundwater?

How has agricultural farming increased soil degradation?

HS-
ESS1.A.1
See SEP and
CCC above

Technology
Impacting Earth’s
Systems handouz (per

group)
Rubric for PSA
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awareness of your specific scenario. This can be done in any of the
several formats listed below or in a presentation format of your choosing.
All presentation formats must be approved by the teacher and should
address answers to the questions researched in Part 1. This information
will be presented to the class by each group.

¢ Poster

Video

Radio advertisement

Website

Digital presentation (i.e., PowerPoint, Google Slides, Prezi)
Brochure

Model

o Song

o Skit

Students should be given approximately 4 minutes to present their product
and 1 minute to answer any questions from the audience.

Review positive and negative feedback and debrief with the question
below.,

Say to students: Consider the different forms of feedback that you have
described in Part T and Part II. The effect of this feedback is described as
either positive or negative. With positive feedback, the results perpetuate
the stimulus, therefore getting more of the same results. In positive
feedback, the change to the system is increasing and causing
destabilization of the system. With negative feedback, the results decrease
the changes, allowing the system to stabilize. With positive feedback, the
cause and effect continue to feed each other, creating a runaway effect,
moving the system away from equilibrium. With negative feedback, the
cause-and-effect relationship moves the system back to equilibrium after
the initial change.

Ask: What type of feedback results from the scenarios that have been
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rise in global temperatures. These high temperatures have melted glacial
ice, which has reduced the amount of sunlight that has been reflected from
Earth’s surface. The resulting increased temperature on Earth’s surface
further reduces the amount of glacial ice.

Have students reflect on how many different examples of feedback are
given based on one event. Review Part I of the activity with students.

Part I: What’s the Connection?

Directions
Your group will be given an environmental scenario. This scenario
illustrates a cause-and-effect relationship.

» Assign each group a topic from the following list:

Fossil-fuel usage
Industrial-production runoff
Agricultural farming
Deforestation

Urbanization

Landfills

Overpopulation

Hydraulic fracking

Forest fires

Building of dams
Atmospheric carbon dioxide
Groundwater contamination
Soil degradation

Soil erosion

Heat islands in cities
Atmospheric methane
Freshwater supplies
Earthquakes

o 0 0 0 0 0 0 0 00 000 0 000
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o Instruct students to seek quantitative data that comes from a
reliable source, such as a website that ends in .gov or .edu
¢ Recommend to the students a model such as a data table or graph.
o When student groups have finished creating their models and are
ready to move forward, read/review the directions for Part HI.
Part TII: What Type of Feedback Is Being Described?

Clarify the difference between positive feedback and negative feedback.
When students have completed Part HI, debrief the activity using the
following questions:

Which of the following scenarios has the greatest impact on the
environment?

How has fossil fuel usage increased atmospheric carbon dioxide?
How has industrial-production runoff contaminaied groundwater?
How has agricultural farming increased soil degradation?

How has deforestation increased soil erosion?

How has urbanization created heat islands within cities?

How have landfills increased atmospheric methane?

How has overpopulation decreased the availability of freshwater
supplies?

How has hydraulic fracking caused earthquakes?

e How have forest fires increased black-carbon emission?

¢ How has the building of dams decreased sediment deposition?

® ® © @ & & @

Ask: Are Earth’s feedback systems affected more heavily by natural
activities or human activities? What evidence do you have?

Introduce or review the vocabulary terms: land systems, electromagnetic
radiation,

Closure: Have students fill in appropriate information on the Phenomena
Graphic Organizer share out to place on class organizer.
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2. Drag and drop the attribute “Mean Land Temp Anomaly (°C)”
onto the y-axis.

3. Drag and drop the attribute “Mean Ocean Temp Anomaly (°C)
onto the y-axis. Drop the attribute over the “+” to add another
aftribute.

4, Hover over the drop-down menu for “Graph.”

5. Move your cursor to “Line” and click “Line Graph.”

6. Answer the following questions.

When students have successfully produced the graph, instruct them to
begin answering the questions that follow.

1. How has the mean temperature anomaly on land changed since
18807

2. How has the mean temperature anomaly in the ocean changed
since 18807

3. How has the advancement and use of technology changed the
mean land and air temperatures since 18807

4. What additional types of feedback could result from a rise in
average temperature?

Discuss answers to the questions with the students.

Review the prompt and rubric for the CER. Give students time to
complete their written CER

Prompt: Does the advancement and use of modern technology produce
positive or negative feedbacks within Earth’s systems? Write a scientific
explanation that determines which type of feedback exists between
technology and Earth’s systems.

Claim

The advancement and use of modern technology produces positive
feedback with Earth’s systems.
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Approx. 2 Give students this debate topic: What scientific evidence or discovery is most
days important or crucial to the support of the theory of plate tectonics?

Each debate team should research the following and use their findings to create
a debate planner (statements with supporting facts or details):

1. Explanation of the evidence or discovery
2. Details and supporting facts of the evidence or discovery

3. How this information supports the theory of plate tectonics: how and why
plates have moved throughout Earth’s history, how and why mountains form,
how and why volcanos occur, and how and why earthquakes occur

At the conclusion of all debates, have students analyze, evaluate, and critique all
presentations in a short group discussion. Wrap up the debates by asking all
students to summarize their opinions about which piece of evidence or
discovery is the most important or crucial to the support of the plate tectonic
theory based on the information presented in the debates. Emphasize that the
individually written student sumimaries should include objective, fact-based
information that they have gained while watching the debates. {Use the state
argument rubric 9-10 to score summaries)

Considerations

Comments

Purposeful adjustments to the curriculum content
{(not outcomes), instructional practices, and/or the
learning environment to meet the learning needs
and diversities of all students?

Possible accommodations during this unit;

Give students time to practice their presentation in front of a smaller group before
presenting to the whole class. Give students specific ideas to speak about ahead of
time. Have students use note cards to outline major talking points and to refer to
during their presentation.

Allow students to modify how they would like to express themselves during an
oral presentation. This may include presenting in front of a small group or in front
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Earth’'s Feedback Systems

Name: Date:

Surface Color and Temperature

Respond to the following after observing the demonstration:

1. What did you observe happening as the cans were exposed to the heat lamps?

2. What is your analysis of the different can temperatures and their colors?

3. What s this demonstration attempting to model?

4. How did the koozie effect the temperature?

5. Is this demonstration a good model? Why or why not?

© Accelerate Leaming Inc. - All Rights Reserved
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Earth’s Feedback Systems
Explore 1

Name: Date:

Impacting Earth’s Systems

Introduction

Since the arrival of man, the landscape of Earth has been altered significantly. Accordingly, the
dynamic interactions taking place between Earth’s systems have been altered away from their
original homeostatic conditions. Scientists have continually sought out data that could qualify and
quantify the impact these changes have had on the planet. In doing so, scientists are attempting to
predict future outcomes and provide solutions to the driving factors of these changes.

Part I: Research

Procedure

Receive from your teacher an environmental cause-and-effect scenario.
Use your internet-ready device to research the environmental scenario.
Collect data that illustrates a causal trend over the past 25 years.
Use the data to produce a model of the causal trend over the past 25 years.
Look for answers to following questions:

a. What are some specific examples of how this scenario is occurring?

oORON=

b. What location on Earth is responsible for the highest rate of occurrence for this
scenario?

c. How has the rate of this scenario changed over the past 25 years?

d. If left uncorrected, how will this scenario likely develop in the next 25 years?

© Accelerale Learning Inc. - All Righls Reserved



Earth’s Feedback Systems

Explore 1
g Explore
6. What other data would you research to find out more information?
Organize
Use this space to organize the information you gathered.
2

© Accelerate Learning [nc. - All Rights Reserved



Earth's Feedback Systems
Expiore 1

g Explore

Part ll: Public Service Announcement

Directions

Create a public service announcement that illustrates the need for awareness of your specific
scenario. This can be done in any of the several formats listed below or in a presentation format of
your choosing. All presentation formats must be approved by the teacher and should address
answers to the questions researched in Part I. This information will be presented to the class by your
group.

Poster

Video

Radio advertisement

Website

Digital presentation {i.e., PowerPoint, Google Slides, Prezi)
Brochure

Model

Song

Skit

© Accelerate Learning Inc. - All Rights Reserved



Earth’s Feedback Systems
Cxplore 1

Points Awarded | 3 2 1 0

Information The information | The information | The information | The information
is accurate, is somewhat is unclear. is completely
relevant to the accurate, inaccurate, not
topic or relevant, and given, or
questions, and clear. plagiarized.
clear.

21st Century Effectively uses | Uses Aftempts to No attempt is

Skill; communication communication inform others made to

Communication | to inform others, | to inform others, | with verbal communicate
using both verbal | using verbal communication. | with others.
and nonverbal communication.
communication.

Presentation Presentation Presentation Presentation No presentation
was organized was somewhat was unorganized | was conducted.
and clear. organized and or unclear.

partially clear.

© Accelerate Learning (nc. - All Rights Reserved




Earth’s Feedback Systems
Explore 2

Name: Date:

Connecting Earth’s Feedback Systems

Introduction

All Earth’s systems, including the biosphere, cryosphere, atmosphere, geosphere, and hydrosphere,
are connected through a series of biogeochemical processes. As the surface of Earth is changed by
these natural processes as well as human activities, a series of feedback systems is created.
Geoscience data has provided scientists with a clear view of exactly what degree of impact these
feedback systems are having on Earth. For example, an increased level of greenhouse gases has
caused a rise in global temperatures. These high temperatures have melted glacial ice, which has
reduced the amount of sunlight that has been reflected from Earth’s surface. The resulting increased
temperature on Earth’s surface further reduces the amount of glacial ice.

Part I: What’s the Connection?

Directions

Your group will be given an environmental scenario. This scenario illustrates a cause-and-effect
relationship.

1. Briefly describe the process that is taking place in your assigned scenario. Include at least one
specific example of how and where this process is taking place.

2. Consider additional feedback that can result between your scenario and Earth’s systems.
Provide at least two additional forms of feedback that your scenario can cause within Earth's
systems. Use the introduction paragraph as a reference for this process. Research can be
done using your internet-ready device.

© Accelerate Learning Inc. - All Rights Reserved



Earth's Feedback Systems
Explore 2

g Explore

Part ll: Where Is the Quantitative Evidence?

Directions

In Part i, you described additional forms of feedback that your scenario can have with the
environment. In the space below, develop a quantitative model that illustrates how your scenario
correlates with the additional forms of feedback you provided. Use your internet-ready devices to find
data.

® Accelerale Learning Inc. - All Rights Reserved



Earth's Feedback Systems
Explore 2

g Explore

Part lll: What Type of Feedback Is Being Described?

Consider the different forms of feedback that you have described in Part | and Part |I. This feedback
can be either positive or negative. With positive feedback, the cause and effect continue to feed each
other, creating a runaway effect, moving the system away from equilibrium. With negative feedback,
the cause-and-effect relationship moves the system back to equilibrium after the initial change.

What type of feedback resuits from the scenario that you were provided? In the space below,

describe the feedback that results from your scenario as either positive or negative. Provide evidence
to support your claim.

® Accelerale Learning Inc. - Al Righis Reserved
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Earth's Feedback Systems
Explore 3

Name: Date:

The Effect of Modern Technology

Introduction

The data set, “Sea and Land Temperature Change,” shows estimated mean annual temperature
(shown as “Anomalies”) over land and over oceans, based on data from satellites, land stations, and
estimates from models. A temperature anomaly refers to how different the temperature that year was
from the long-term average. The data set is produced by the NASA Goddard Space Flight Center's
Surface Temperature Analysis Program (GISTEMP).

Directions

Directions
Refer to the data set “Sea and Land Temperature Change.”
1. Drag and drop the attribute “Year” onto the x-axis.
2. Drag and drop the attribute “Mean Land Temp Anomaly (°C)” onto the y-axis.
3. Drag and drop the atiribute “Mean Ocean Temp Anomaly (°C) onto the y-axis. Drop the
attribute over the “+” to add another attribute.
4. Hover over the drop-down menu for “Graph.”
5. Move your cursor to “Line” and click “Line Graph.”
6. Answer the following questions.

1. How has the mean temperature anomaly on land changed since 18807
2. How has the mean temperature anomaly in the ocean changed since 18807

3. How has the advancement and use of technology changed the mean land and air
temperatures since 18807

4, What additional types of feedback could result from a rise in average temperature?

@ Accelerale Learning Inc. - All Rights Reserved



Earth’s Feedback Systems
Explore 3

g Explore

Does the advancement and use of modern technology produce positive or negative feedbacks within
Earth’s systems? Write a scientific explanation that determines which type of feedback exists
between technology and Earth’s systems.

Claim

Evidence

Reasoning

Rebuttal

© Accelerale Learning Inc. - All Righls Reserved



Earth’s Feedback Systems
Explore 3

g Explore

Rubric for Writing a Scientific Explanation

Points Awarded

2

1

Claim

Answers the question and
is accurate based on
data.

Answers the question, but
is inaccurate based on
data.

No claim, or does not
answer the question.

for different data or
outliers in the data. Can
also provide reievance to
the real world or other
uses for the findings.

to the data or is not
accurate.

Evidence Cites data and patterns Cites data from the data No evidence, or cites
within the data and uses | source, but not within the | changes, but does not
labels accurately. context of the prompt. use data from the data

source.

Reasoning Cites the scientifically Cites a reason, but it is No reasoning, or restates
accurate reason, using inaccurate or does not the claim but offers no
correct vocabulary, and support the claim. reasoning.
connects this to the claim. | Reasoning does not use
Shows accurate scientific terminology or
understanding of the uses it inaccurately.
concept.

Rebuttal Rebuttal provides reasons | Rebuttal is not connected | Does not offer a rebuttal.

® Accelerale Learning Inc. - All Rights Reserved




ap g
1ife — 1N
n W
1 w1
- 1 |
1 il =Y
I |
[
[
1
1 -
. [

o

B S5 VIR UL

(R DN TERNTY §

LTSRN N

=

SR U

= s I =t ||_7||_J.'|'
u — et
I
1
1
™ o ) o4
=1 P
I
1
1
I —
jl:|l" nE |||||||||ﬂ _SI'
1n = 1
1
] I |
S
] |
B e et
1
(i
Lo 5
. 1




2/14/2019

Eaith's Fomdoio iyt

Earth’s
Feedback

Eavh Fomafimcs ysienns

i Engage - APK
1. Earth's surface has remained more or less the same for
most of its history.

2. Earth's crust moves because of heat in the mantle beneath
it,

3. The mostimportant layer of Earth is its core.
4. The surface of Earth is primarily shaped by events that occur

Systems deep inside its core.
5. Earth’s climate and weather conditions are a result of events
occurring beneath Earth's crust.
- PR
1 4
i Moo Fyetmmns Eastti P oostmci tystewm
3| investigative Phenomenon ®3|engage - Hook Surface Color and

Glabal ice melting has
many implications,
including an increase
in surface
temperature. How are
they related?

Temperature

1. What did you observe happening as the cans were
exposed to the heat lamps?

2. What is your analysis of the different can
temperatures and their colors?

3. What is this demonstration attempting to model?
4. How did the koozie effect the temperature?
5. Is this demonstration a good model? Why or why not?
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3/ Explore Explore 1

Impacting Earth’s Systems

How has usage of fossll fuel increased atmospheric carbon dioxide?
How has industrigk-produdlion runoff contaminzied groundwaler?
How has agricultural farming increased soil degradation?

How has deforestafion increased soil erosion?

How has urbanizalion created heat istands within Citles?

How have landfits i d atmosphen rane?

How has everpopalation decreased the avaifabiily of freshwater
supplies?

How has hydraulic fracking caused earlhquakes?

How have forest fires increased black-carbon emission?

& How has the bullding of dams decreased sediment deposition?
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88 | Explain - Picture Vocabulary & explore Explore 1
Feedback Impacting Earth’s Systems
" o Wrap Up - CER
o What type of feedback results from the scenarios
that have been presented?
A response within a system that affects the productivity of that
system by amplifying or diminishing its end product.
7 10

I Enthis Fmitnol Syumen. ) ) 'y Fimnirk iy, )
I | Explain - Picture Vocabulary 5| Graphic Organizer
Feedbac‘( Eﬁec el i semtery i sy mpheabien. leckai; s
[ -_.._...::._'..-..:-:._.:__..:-.._.--.-_ T ke SRRRITE= e .
N ae=—i == —
Howdaowents, [ wWhanna { Wy \
[ mewigdo | cuneewemea | If' e o \
|Il SYHOT & | oA O I| ;llmnum I|
y | ]| o= 'I-J..“'.':’.:.'...l
e . | el um | | o EaTi |
When the result of a process amplifies or diminishes I et
the same process as it proceeds. eecaacrs?
et B ia E
8 11
T Pl Myl I rgnn.‘r—-:.-uw—-
B | Explain - Picture Vocabulary €3/ Explore: Explore 2
Constructive Forces Connecting Earth’s Feedback Systems
v e Examine the topic and data you are given.
e Analyze and organize the data so you can present it to
the class.
e When the presentations are made, determine what
additional data is related to your topic,
Any process that helps build up the Earth.
9 12
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| Eann WPt vl ) E-ll\h-mm
5 | Expiain - Picture Vocabytary: €3/ Exprore- Explore 2
Land Systems Connecting Earth’s Feedback Systems
Wrap Up
Which of the following scenarios has the greatest impact on the
environment?
a. How has fossil fuel usage increased atmospheric carbon
dioxide?
b. How has industrial-production runoff contaminated
. ) = - groundwater?
Regions with recurring patterns across their landscape. ¢. How has agricuitural faming increased soil degradation?
13 16
Favii's Falimch Syalams ot u f wmctomcn Gpubwmm
B | Explain - Picture Vocatrlary: 3| Explore Explore 2
Ocean Connecting Earth’s Feedback Systems

Wrap Up (continued)
d. How has deforestation Increased soll erosion?
e. How has urbanization created heat islands within cities?
f. How have landfills increased atmospheric methane?
@. How has overpopulation decreased the availability of

freshwater supplies?
The entire body of saltwater that covers about 69% of
Earth. L scge L
14 17
[ Eamsrestasorumrs s Pk Syt
5 | Explain - Picture Vocabulary- &8 Explore Explore 2
) Wrap Up (continued}
"Rl h. How has hydraulic fracking caused earthquakes?
L1 LTI ' i. How have forest fires increased black-carbon emission?
' j- How has the building of dams decreased sediment
deposition?
Energy in the form of oscillating electric and magnetic fields that is released
electromagnelic processes, characlerized based on the frequency and
wavelength of the oscillations as radio waves, microwaves, infrared radiation,
visible light, uliraviolet radiation, x-rays, and gamma rays.
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3| Graphic Organizer 3/ Expiors Explore 3
- - The Effect of Modern Technology
— Wrap Up - CER
e — e “ | Does the advancement and use of modern technology
e rar ki W ol | Rt il produce positive or negative fesdbacks within Earth’s
| |.ve-e-4_1|:m || comuerta I 4 inhstomabn 2
NS || g | amEeh syslems
-l A | B ol Write a scientific explanation that determines which type of
y e N} e i feedback exists between technology and Earth's systems.
\ f\ pepase [
\ Meedtarss?
19 22
I'_nm-.Fmsvu- Enril's Fauitmpeh. 5y phimg
)| Explain - Connection Video | 5| Graphic Organizer
River Erosion P e
ey
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Lot o | mtim liyulas Cantly's Fioncuncs: Pywtars
(8] Explore Explore 3 (| Explein - Connection Video
The Effect of Modern Technology Climate Change
1. Huw has the mean temperature anomaly on land changed
since 18807
2. How has tho mean temperature anomaly in the ocean
changed since 18807
3. How has the advancement and use of technology changed
the mean land and air temperatures since 18807
4. What additional types of feedback could result from a rise
in average temperature? .
wi L s
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D) Explain - STEMscopedia
KWL Chart

Uising the KWL Chart, fill in whel you already Jnow in the I column and
what quastions you want answered i the W column, Read the text, then
M In whal you leamed in the L column.

L

K w
Whell Know Vol | Wiant i Mnow Wit | Leamed

25

Eat 8 Tl Aubass-

&8 |Evaluate - OER

1. How do interdependent factors - such as climate and Jack
of resources - Impact the carrying capacity of an
ecosystem?

2. Explain how predation can be a poslitive benefitto a
population of prey organiems.

[ pogen

28

Bt Finimbiniecicfyalsiot:

3| Explain - Communicate Science
How should we prepare for Earth’s rising sea
levels?
PSA Goals

+ The PSA shoukd be Informative so that peaple Iving in the area at that §me would
bx sk to rrvttkos dcialons about how the chamges In soa level might Impact them.
* The PSA should include all the following:
o A scientificelly accurate description of content
o Datails thad accurately describe the evidence of sea levels riging due to cther
avents
o Poamble sclulions for citizens in e arsa that coukd mitigate the Impacts of

he Tising sea
1%
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3. Describe the graph below in terms of camying capacity and
hypothesize what caused the change In population in 2010,

it of wry—
W e
FIE I 2

i e TRt Esl = e e
Tiew fymrs)
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Prompt

Could a wildfire impact
Earth’s systems in the
long term?
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Science & Engineering Practices - Scoring Rubric

High School: Earth & Space Science - Bundle 3: The Changing Climate
Scope: Energy and Climate

{5? 2) Developing & Using Models
Use a modal to provide mechanistic accounts of phenomena.

Artifact

Evaluate the student's response to the following prompt.

“What did the model show about how a change in the tilt of Earth’s axis can affect the
distribution and intensity of solar radiation on Earth?” (Explore 1)

Novice

Novice: A student at the novice level can neither describe how the model behaved nor what this
shows about the actual phenomenon.

Representative Novice Responses:
° 1 don't know.
. The light and shadows were different.

@0 Emergent

Emergent: A student at the emergent level can describe the model but can’t relate it to the real-world
phenomenon.

Representative Emergent Responses:
© When the globe was not tilted the light and shadows were always the same. When the globe
was lilted the distribution of light and shadows changed as we moved the globe around the light.

O—C—@ Proficient

Proficient: A student is proficient if they can describe the model and also relate it to the real-world
phenomenon.

Reprasentative Proficient Responses:

o When the globe was not tilted the light and shadows were always the same. When the globe
was tilted the distribution of light and shadows changed as we moved the giobe around the light. So on
a planet that is not tilted, the climate would be the same throughout the year, no malter where you
were. On a tilted planet, like Earth, you would expect cold winters and warm summers.
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Crosscutting Concepts - Scoring Rubric

High School: Earth & Space Science - Bundle 3: The Changing Climate
Scope: Energy and Climate

<« 2] Cause & Effect

Empirical evidence is required to differentiate between cause and correlation and make claims about specific
causes and effects.

Artifact

Evaluate the student's response to the following prompt.

“What phenomenon did your group research? How does that phenomenon cause changes to
Earth’s climate? What evidence supports this claim of a cause and effect relationship?”
{Explore 2)

Novice: A student at the novice level can only describe the phenomenon researched.

Representative Novice Responses:
° Student provides a description of the phenomenon but can neither explain its effect on climate
change nor provide any evidence to support any claim.

OG-0 Emergent

Emergent: A student at the emergent level can describe the phenomenon they researched AND its
effect on the climate, BUT CANNOT provide any evidence to support their claim.

Representative Emergent Responses:
° Student provides a description of the phenomenon AND explains its effect on climate change
BUIt does not provide any evidence lo support their claim.

Proficient

Proficient: A student is proficient if they can describe the phenomenon they researched AND its effect
on the climate, AND ALSO provide any evidence to support their claim.

Representative Emergent Responses:
° Student provides a description of the phenomenon AND explains its effect on climate change
AND provides evidence to support claim.
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