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Essential Question(s): 

How are humans impacting the earth? 

How can humans decrease their impact? 

 

Big Idea(s): 

Humans have impacted the earth in numerous ways and the effects of which we are now seeing. 

Humans need to reduce their dependence and find alternate ways that will not continue to destroy the earth. 

Natural hazards are also a cause of the changing earth. 

 

Phenomena: 

Aerial photo of pollution from space- https://www.theguardian.com/environment/2012/feb/20/measuring-china-pollution-

from-space 

https://www.theguardian.com/environment/2012/feb/20/measuring-china-pollution-from-space
https://www.theguardian.com/environment/2012/feb/20/measuring-china-pollution-from-space
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Before and After photo of Louisiana showing flooding- 

https://earthobservatory.nasa.gov/NaturalHazards/view.php?id=15433 

 

Volcano from space station https://www.ngssphenomena.com/phenomena/#/volcano-from-space/ 

 

Next Generation Science Standards (NGSS) (includes West Haven’s “Priority” NGSS in BOLD and 

“Supporting” Standards)- Prioritize Performance Expectations 

 

Priority Standard 

HS-ESS3-1: Construct an explanation based on evidence for how the availability of natural resources, occurrence of 

natural hazards, and changes in climate have influenced human activity. 

 

HS-ESS3-3: Create a computational simulation to illustrate the relationships among the management of natural 

resources, the sustainability of human populations, and biodiversity.  

 

HS-ESS3-4: Evaluate or refine a technological solution that reduces impacts of human activities on natural systems. 

 

Supporting Standards- 

https://www.ngssphenomena.com/phenomena/#/volcano-from-space/
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Disciplinary Core Ideas (DCIs) 

 

ESS3.A:Natural Resources 

● Resource availability has guided the development of human society. (HS-ESS3-1) 

ESS3.B:  Natural Hazards 

● Natural hazards and other geologic events have shaped the course of human history; [they] have significantly 
altered the sizes of human populations and have driven human migrations. (HS-ESS3-1) 

ESS3.C: Human Impacts on Earth’s Systems 

● The sustainability of human societies and the biodiversity that supports them requires responsible management of 
natural resources. (HS-ESS3-3) 

● Scientists and engineers can make major contributions by developing technologies that produce less pollution and 
waste and that preclude ecosystem degradation. (HS-ESS3-4) 

ETS1.B:  Developing Possible Solutions 

● When evaluating solutions, it is important to take into account a range of constraints, including cost, safety, 
reliability, and aesthetics, and to consider social, cultural, and environmental impacts. (secondary to HS-ESS3-
2),(secondary HS-ESS3-4) 
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“Unwrapped” Concepts and Skills, and Bloom Levels (BL) 

Concepts 
(Need to Know) 

 

Skills 
(Able to Do) 

 

 

BLOOMS 
 

SEP 
LIST NOT 
NUMBER  

 

CCC 
LIST NOT 
NUMBER 

 

LA 
Common 

Core 
 

Math  
Common 

Core  
 
 

 
Human Activities & 
effect on systems 
 
Understand 
criteria/constraints 
for the solution 
-Cost 
-Safety 
-reliability 
-aesthetics 
-Cultural impacts 
-environmental 
impacts 
 
Natural Resource 
Management 
 
Human population 
sustainability 
 
Biodiversity 
 

Use simulations to 
help explain 
relationships 
between 
resources, 
populations, and 
biodiversity 
 
Evaluate Solutions 
to reduce impact 
of humans 
 
explain how 
human activity is 
impacted by 
climate, natural 
hazards, natural 
resources.  

Explain 
 
Revise 
 
Analyze 
 
develop 
 
Evaluate 

Using Mathematics 
and Computational 
Thinking 
 
Constructing 
Explanations and 
Designing Solutions 

Stability and 
Change 
 
Cause and 
Effect 

RST.11-12.1 
WHST.9-12.2 
RST.11-12.8 

MP.2 
HSN-Q.A.1 
HSN-Q.A.2 
HSN-Q.A.3 
MP.4 
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Natural Hazards and 
relationship with 
society 
 
Technologies affect 
on hazards, climate 
& availability of 
natural resources 
 
 
 

 

 

Instructional Planning (REFER TO PERFORMANCE EXEPCTATIONS AND use clarification 

statements with examples) 

HS-ESS3-1: **Clarification Statement**  Examples of key natural resources include access to fresh water (such 

as rivers, lakes, and groundwater), regions of fertile soils such as river deltas, and high concentrations of minerals and 

fossil fuels. Examples of natural hazards can be from interior processes (such as volcanic eruptions and earthquakes), 

surface processes (such as tsunamis, mass wasting and soil erosion), and severe weather (such as hurricanes, floods, 

and droughts). Examples of the results of changes in climate that can affect populations or drive mass migrations include 

changes to sea level, regional patterns of temperature and precipitation, and the types of crops and livestock that can be 

raised.] 
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HS-ESS3-3: **Clarification Statement**  Examples of factors that affect the management of natural resources 

include costs of resource extraction and waste management, per-capita consumption, and the development of new 

technologies. Examples of factors that affect human sustainability include agricultural efficiency, levels of conservation, 

and urban planning.] [Assessment Boundary: Assessment for computational simulations is limited to using provided multi-

parameter programs or constructing simplified spreadsheet calculations.] 

 

HS-ESS3-4: **Clarification Statement** Examples of data on the impacts of human activities could include the 

quantities and types of pollutants released, changes to biomass and species diversity, or areal changes in land surface 

use (such as for urban development, agriculture and livestock, or surface mining). Examples for limiting future impacts 

could range from local efforts (such as reducing, reusing, and recycling resources) to large-scale geoengineering design 

solutions (such as altering global temperatures by making large changes to the atmosphere or ocean).] 

 

Suggested Resources/Materials: 

Teacher’s Guide and Student Textbook 
 

Additional Resources: 

City Farm Simulation: Modeling Sustainability 

https://cptv.pbslearningmedia.org/resource/sust13.sci.eco.cityfarm/city-farm/#.WyOxnIpKjIU 

Sustainable Farming Simulation 

https://cptv.pbslearningmedia.org/resource/sust13.sci.eco.cityfarm/city-farm/#.WyOxnIpKjIU
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Natural Hazards Activity 

Suggested Research-based Effective Instructional Strategies: 

1. Whole group instruction 

2. Small group instruction 

3. Expanding prior knowledge through literature and observation 

4. Science Journals 

5. Compare and contrast 

6. Student driven instruction 

7. Questioning-open ended 

8. Think, Pair Share 

 

Assessments 

Performance Task: Reducing Human Impact 

Performance Task: LA Pollution 

 

“Dipsticks” (Informal Progress Monitoring Checks): 

Mini Tasks-See assignment folder 
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Common Formative Post- Assessment (Followed by Data Team Analysis): 

Performance Task 

 

CROSS-CUTTING CONCEPTS - 

1. Patterns. Observed patterns of forms and events guide organization and classification, and they prompt questions 

about relationships and the factors that influence them.  

2. Cause and effect: Mechanism and explanation. Events have causes, sometimes simple, sometimes 

multifaceted. A major activity of science is investigating and explaining causal relationships and the 

mechanisms by which they are mediated. Such mechanisms can then be tested across given contexts and 

used to predict and explain events in new contexts.  

3. Scale, proportion, and quantity. In considering phenomena, it is critical to recognize what is relevant at different 

measures of size, time, and energy and to recognize how changes in scale, proportion, or quantity affect a 

system’s structure or performance.  

4. Systems and system models. Defining the system under study—specifying its boundaries and making explicit a 

model of that system—provides tools for understanding and testing ideas that are applicable throughout science 

and engineering. 

5. Energy and matter: Flows, cycles, and conservation. Tracking fluxes of energy and matter into, out of, and within 

systems helps one understand the systems’ possibilities and limitations.  

6. Structure and function. The way in which an object or living thing is shaped and its substructure determine many of 

its properties and functions.  
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7. Stability and change. For natural and built systems alike, conditions of stability and determinants of rates 

of change or evolution of a system are critical elements of study. 

Science and Engineering Practices (Practices in BOLD should be focused on in this unit) 

1. Asking questions (for science) and defining problems (for engineering) 

2. Developing and using models 

3. Planning and carrying out investigations 

4. Analyzing and interpreting data 

5. Using mathematics and computational thinking 

6. Constructing explanations(for science) and designing solutions(for engineering) 

7. Engaging in argument from evidence 

8. Obtaining, evaluating, and communicating information 
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Vocabulary/Word Wall Enrichment/Extension Interdisciplinary Connections 

Math/LA 

Sustainability 

Human Activity 

Stabilizing 

Destabilizing 

Pollutants 

Recycling 

Urban development 

Natural resources 

Natural Hazards 

Charting Natural Hazards 

Recycling Proposal 

Solar Cells/Alternate forms of 

Energy 

Calculating Carbon Output 

Researching/article reading 

 


