Unit 7: Stability and Change of Earth’s Resources

Standard(s):
Standard ESS.4.1 Construct an explanation for how the availability of natural resources, the occurrence of natural hazards, and changes in climate

affect human activity. Examples of natural resources could include access to fresh water, clean air, or regions of fertile soils. Examples of factors that
affect human activity could include that rising sea levels cause humans to move farther from the coast or that humans build railroads to transport
mineral resources from one location to another. (ESS3.A, ESS3.B)

Standard ESS.4.2 Use computational thinking to explain the relationships between the sustainability of natural resources and biodiversity within
Earth systems. Emphasize the importance of responsible stewardship of Earth’s resources. Examples of factors related to sustainability could
include costs of resource extraction, per-capita consumption, waste management, agricultural efficiency, or levels of conservation. Examples of
natural resources could include minerals, water, or energy resources. (ESS3.A)

Standard ESS.4.3 Evaluate design solutions for developing, managing, and utilizing energy and mineral resources based on cost-benefit ratios on
large and small scales. Define the problem, identify criteria and constraints, analyze available data on proposed solutions, and determine an optimal
solution. Emphasize the conservation, recycling, and reuse of resources where possible and minimizing impact where it is not possible. Examples of
large-scale solutions could include developing best practices for agricultural soil use or mining and production of conventional, unconventional, or
renewable energy resources. Examples of small-scale solutions could include mulching lawn clippings or adding biomass to gardens. (ESS3.A,
ETS1.A, ETS1.B, ETS1.C).

Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts
Engaging in Argument from Evidence ESS3.A Natural Resources Stability and Change
Students support their best explanations with Students evaluate how and why a natural or
lines of reasoning using evidence to defend ESS3.B Natural Hazards constructed system can change or remain
their claims. stable over time.

Designing Solutions to Problems

Students design solutions to problems using
observations that are consistent with current
evidence and scientific principles.

Big Ideas:
e Humans depend on Earth’s land, ocean, atmosphere, and biosphere for many different resources, including air, water, soil, minerals, metals,
energy, plants, and animals. Some of these resources are renewable over human lifetimes, and some are nonrenewable (mineral resources and
fossil fuels) or irreplaceable if lost (extinct species).




All forms of resource extraction and land use have associated economic, social, environmental, and geopolitical costs and risks, as well as
benefits. New technologies and regulations can change the balance of these factors—for example, scientific modeling of the long-term
environmental impacts of resource use can help identify potential problems and suggest desirable changes in the patterns of use.

Much energy production today comes from nonrenewable sources, such as coal and oil. However, advances in related science and technology
are reducing the cost of energy from renewable resources, such as sunlight, and some regulations are favoring their use. As a result, future
energy supplies are likely to come from a much wider range of sources.
Natural hazards and other geological events have shaped the course of human history, sometimes significantly altering the size of human

populations or driving human migrations.

Preceding Grade Bands:
Humans depend on Earth’s land, ocean,
atmosphere, and biosphere for many
different resources.
Minerals, fresh water, and biosphere
resources are limited, and many are not
renewable or replaceable over human
lifetimes. These resources are distributed
unevenly around the planet as a result of
past geological processes.
Renewable energy resources, and the
technologies to exploit them, are being
rapidly developed.
Some natural hazards, such as volcanic
eruptions and severe weather, are
preceded by phenomena that allow for
reliable predictions. Others, such as
earthquakes, occur suddenly and with no
notice, and thus they are not yet
predictable.

Target Grade Bands:
Resource availability has guided the
development of human society.
All forms of energy production and other
resource extraction have associated
economic, social, environmental, and
geopolitical costs and risks, as well as
benefits. New technologies and regulations
can change the balance of these factors.
Natural hazards and other geological events
have shaped the course of human history
by destroying buildings and cities, eroding
land, changing the course of rivers, and
reducing the amount of arable land. These
events have significantly altered the sizes of
human populations and have driven human
migrations.

Following Grade Bands:




Proficiency Scale:

4
Advanced

3
Proficient

2
Approaching Proficiency

1
Beginning Proficiency

I can:

Use current evidence and scientific
principles to construct an
argument for the risks and benefits
of natural resource extraction.
AND

Use current evidence and scientific
principles to construct an
argument for how the availability
of natural resources, the occurrence
of natural hazards, and climate
changes have caused human
populations and migration patterns
to remain stable or to change in the
past and will continue to affect them
in the future.

AND

Design a solution to a problem
involving the management of a
natural resource on Earth.

AND

Respectfully critique and revise the
solution of others by providing
supporting or refuting data.

I can:

Use current evidence and scientific
principles to construct an
argument for the risks and benefits
of natural resource extraction.
AND

Use current evidence and scientific
principles to construct an
argument for how the availability
of natural resources, the occurrence
of natural hazards, and climate
changes have caused human
populations and migration patterns
to remain stable or to change in the
past and will continue to affect
them in the future.

AND

use current evidence and scientific
principles to design a solution to a
problem involving the management
of a natural resource on Earth
and/or to enable long-distance
space travel.

I can:

Construct an argument for the
risks and/or benefits of natural
resource extraction.

AND

Construct an argument for how
the availability of natural resources,
the occurrence of natural hazards,
and/or climate changes have caused
human populations and/or
migration patterns to remain stable
or to change.

AND

Design a solution to a problem
involving the management of a
natural resource on Earth and/or to
enable long-distance space travel.

I can:

Argue that humans need natural
resources.

AND

Propose a solution to a problem
involving natural resources.
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Essential Question:

What natural resources do humans depend on and what is the best way to manage them?

Learning Goals:
Students will be able to:

e 7A: Identify several different types of natural resources and differentiate between renewable and nonrenewable resources. (Air, Water,
Minerals, Soils, Plants, Animals & Energy)

e 7B:Explain how natural resources, natural hazards, and changes in climate have affected human population and migration in the past and
will continue in the future.

e 7C: Explain the risks and benefits associated with natural resource extraction and use.

e 7D: Design a solution for managing a natural resource.




Natural Resource Phenomenon Pictures Suggested for this activity:
Natural Resource Phenomenon Document

Options:
1. What do you notice? e Student answers to questions
2. What do you wonder? What do you think these ponds are used for? e Student Discussions
Engage 3. Draw an initial model that shows your thinking about what is happening in e Exit Ticket
the pictures. What are they for and how does this relate to natural
resources?

4. Students share models with one another and discuss the evidence they
used to justify their models.
5. What questions do you have?

Learning Goal 7A: Identify several different types of natural resources and differentiate between renewable and nonrenewable resources. (Air,
Water, Minerals, Soils, Plants, Animals & Energy)

The goal of these activities is for students to collect evidence they can use to Suggested for this activity:
answer the question: What are the differences between renewable and
nonrenewable resources? Options:
e Student answers to questions
Mapping Utah Resources- Teacher Guide e Student Discussions
Explore o
e Exit Ticket
Utah's Natural Resources - Student Instructions
Utah Natural Resources - Analysis - Student worksheet for own map/resource
Walkabout Sheet - Student worksheet when looking at other groups’ work
1. Discuss evidence from the investigation(s). What are the differences Suggested for this activity:
between renewable and nonrenewable resources?
Options:
2. Use one of the following resources. What evidence do you find in the e Revised Models
Explain resource (text, video, etc.) that helps to explain the differences between e CER Paragraph
renewable and nonrenewable resources? e Student Discussions
e Demonstrate a skill
Mining in Utah e Student answers to Questions
o Quiz



https://docs.google.com/presentation/d/1aSooNOW1QDO13a10UZXM_9L6w7PNH1_opboZVu3DpWg/edit?usp=sharing
https://docs.google.com/document/d/1ygc0dwMsnKoBeEH-uyyD4DvaonmeVlLgrnFPwZnnTU0/edit?usp=sharing
https://docs.google.com/document/d/1aijds_1k8s2yWGOuIADPMajWofCz8Q5vCPyLFubSN-g/edit?usp=sharing
https://docs.google.com/document/d/1lIDmE-71XWGWoK4Iu81VoWlUUZT8sgW7rJJzg93YoMQ/edit
https://docs.google.com/document/d/1mYpd1stvL8QoRvtrFRtz5pjfFPTpNGdV6Tdep6ZJooQ/edit?usp=sharing
https://docs.google.com/document/d/1KE-G42hDE0tFGBQXMBX4qCwHxmx7UnTUiII-Qd-fsUY/edit?usp=sharing
https://docs.google.com/document/d/1CPjk3EOqod3JwnfddYmd117UM7xP1npbo8SHEd694SU/edit?usp=sharing

Potash Evaporation Ponds
Potash Evaporation Ponds - video worksheet

Ore to More

Utah’s Natural Resources Research

Experience Rio Tinto Kennecott Tour in Virtual Reality.

3. CER summary that answers the question: What are the differences
between renewable and nonrenewable resources?

4. Revisit student questions from engage
a. What questions did we answer?
b. Do we have any new questions?

5. Revisit phenomena and revise initial models based on evidence gathered
and scientific principles learned.

o Exit Tickets

Learning Opportunities

Formative Assessments

Learning Goal 7B: Explain how natural resources, natural hazards, and changes in climate have affected human population and migration in the
past and will continue in the future.

The goal of these activities is for students to collect evidence they can use to
answer the question: How do natural resources affect human populations
and migration?

Suggested for this activity:

Options:
e Student answers to questions

Explore . . . .
P Global Patterns of Human Migration e Student Discussions
e Exit Ticket
Global Human Journey
Explain 1. Discuss evidence from the investigation(s). How do natural resources Suggested for this activity:

affect human populations and migration?



https://www.youtube.com/watch?v=YMDJA4UvXLA
https://docs.google.com/document/d/1U5j9sVa3HMsuuX_kRiBa7aKz1eRWatp4VD3jAFO_5z4/edit?usp=sharing
https://www.youtube.com/watch?v=_H3YO97ngaE
https://docs.google.com/document/d/1D9iS257_mm2zv4epL8S5uHaN4RjjyLxRVIrL7LL5HqE/edit?usp=sharing
https://www.youvisit.com/tour/riotinto
https://www.nationalgeographic.org/activity/global-patterns-human-migration/
https://www.nationalgeographic.org/media/global-human-journey/

2. Use one of the following resources. What evidence do you find in the
resource (text, video, etc.) that helps to explain how natural resources
affect human populations and migration?

Causes and effects of human migration (article)

Mapping Human Migration | Tales & Trails- Video

Feedback Loop

3. CER summary that answers the question: How do natural resources affect
human populations and migration?

4. Revisit student questions from engage
c. What questions did we answer?
d. Do we have any new questions?

5. Revisit phenomena and revise initial models based on evidence gathered
and scientific principles learned.

Options:

Revised Models

CER Paragraph

Student Discussions
Demonstrate a skill

Student answers to Questions
Quiz

Exit Tickets

Extension

(1 Settlers of Catan.docx
Water - The Most Precious Natural Resource



https://docs.google.com/document/d/1PamuPpGQINUUIDsaauW3c7uCN56Yz6MI/edit?usp=sharing&ouid=116151115101805544602&rtpof=true&sd=true
https://www.khanacademy.org/humanities/world-history/medieval-times/migration/a/migration-focus-block
https://www.youtube.com/watch?v=UYRPCQTiuEo
https://docs.google.com/document/d/1sRVSbSsOSP2sJPyls4r7t-OsK0vEXcMzKINmyUsq5Ek/edit?usp=sharing
https://docs.google.com/document/d/1qyjUkCJDV0zklYMP7dNpyCsnb2Ikkf3Vz8hwcPAejAo/edit?usp=sharing

Learning Goal 7C: Explain the risks and benefits associated with natural resource extraction.

The goal of these activities is for students to collect evidence they can use to
answer the question: What are the risks and benefits of natural resource
extraction?

Suggested for this activity:

Options:
e Student answers to questions

Explore Cookie Mining | Earth Science Week e Student Discussions
e Exit Ticket
Kennecott manages environmental impacts through concurrent reclamation
1. Discuss evidence from the investigation(s). What are the risks and Suggested for this activity:
benefits of natural resource extraction?
2. Use one of the following resources. What evidence do you find in the Options:
resource (text, video, etc.) that helps to explain the risks and benefits of e Revised Models
natural resource extraction? e CER Paragraph
e Student Discussions
Reclaiming the environment from a century of mining: A status report on the e Demonstrate a skill
Last Century Cleanup Program e Student answers to Questions
teacher resource e Quiz
e Exit Tickets
Explain Wolf Restoration - Yellowstone National Park (US National Park Service)

teacher resource

Utah Resource Research Handout

3. CER summary that answers the question: What are the risks and benefits
of natural resource extraction?

4. Revisit student questions from engage
e. What questions did we answer?
f. Do we have any new questions?



https://www.earthsciweek.org/classroom-activities/cookie-mining
https://riotintokennecott.com/mediareleases/kennecott-manages-environmental-impacts-through-concurrent-reclamation/
https://riotintokennecott.com/wp-content/uploads/2019/04/Reclaiming_The_Land.pdf
https://riotintokennecott.com/wp-content/uploads/2019/04/Reclaiming_The_Land.pdf
https://www.nps.gov/yell/learn/nature/wolf-restoration.htm
https://docs.google.com/document/d/1n4PfJm_lodNU9SupiTwcIpOm2XGrbt7kD5MTGePkCAA/edit

5. Revisit phenomena and revise initial models based on evidence gathered
and scientific principles learned.

Learning Goal 7D: Design a solution for managing a natural resource.

The goal of these activities is for students to collect evidence they can use to
answer the question: How should we manage our natural resources?

Suggested for this activity:

Global Resources Qutlook Intro Video Options:
e Revised Models
Teacher-led discussion about what resources are most important to humans e CER Paragraph
Explore . . .
and why. Are the resources more valuable than the potential damage to the e Student Discussions
planet? Should humans be responsible for managing these resources to e Demonstrate a skill
protect the planet for the future? e Student answers to Questions
e Quiz
Model Earth - Allocating Water Resources e Exit Tickets
1. Discuss evidence from the investigation(s). How should we manage our
natural resources?
2. Use one of the following resources. What evidence do you find in the
resource (text, video, etc.) that helps to explain how we should manage
our natural resources?
Explain

Global Outlook Findings

3. CER summary that answers the question: How should we manage our
natural resources?

4. Revisit student questions from engage
g. What questions did we answer?
h. Do we have any new questions?



https://www.youtube.com/watch?v=ZwfGHRs_IqM
https://teach.genetics.utah.edu/content/earth/
https://docs.google.com/document/d/1GgPGBReEeUXwMYXy2AiS5Z7b4AP9l78beMd6dJDazv0/edit?usp=sharing

5. Revisit phenomena and revise initial models based on evidence gathered
and scientific principles learned.

Natural Resource Management Paper Outline
Natural Resource Management - Teacher

Elaborate

Evaluate Please complete this SURVEY to request access to the summative assessments for the JSD High School Science Exemplar Units.



https://docs.google.com/document/d/1xVqvgPwEheqGk43s-8D-jmfM87mmNbn8/edit?usp=sharing&ouid=116151115101805544602&rtpof=true&sd=true
https://docs.google.com/document/d/13pZkzUj3ec-5C1hWlNhodYOLqKWlsr94_Q3nnn1eYD4/edit?usp=sharing
https://forms.gle/7Pf9fb2TJLMGhMYq8

