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Got Water? 

Next Generation Science Standards (NGSS)  
and the Common Core State Standards (CCSS) 

 

 

Created by:  
Debra Byrd & David Youngblood 

NGSS Performance Expectations(s) 

HS-ESS2-2: Analyze geoscience data to make the claim that one change to Earth’s surface can create feedbacks that cause changes to other Earth 
systems. 
HS-ESS3-1: Construct an explanation based on evidence for how the availability of [water] resources, natural hazards and changes in climate have 
influenced human activity. 
HS-ESS3-3: Create a computational simulation to illustrate the relationships among management of natural resources, the sustainability of human 
populations, and biodiversity. 
 

Background Information 

The following lessons have been developed by a committee of STEM teachers at GUHSD with funding from a NSF grant awarded to the Center for 
Water Studies at Cuyamaca College. Other lessons for Space & Earth Sciences and Physics have also been developed. More resources are available at 
cws.careers. 
 
There are three overarching themes that can be addressed as units from the NGSS performance expectations. Other themes are also addressed in the 
lesson plans for Physics and Chemistry available at cws.careers: 

1. Water is a natural resource. 
2. Water is an agent of shaping the earth’s surface. 
3. What are the properties of water? 

 

Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts 

Asking questions & defining problems 
Planning and carrying out investigations 
Constructing explanations and designing 

ESS2.C: The roles of water in Earth’s Systems 
Processes 
ESS3.C: Human Impacts on Earth Systems 

Cause and Effect- Land shaping effect of water(2-
4) 
Energy and Matter- Water Cycle/Carbon Cycle(2-

http://www.nextgenscience.org/search-standards
https://drive.google.com/open?id=1dbGKOo6Ti2X33OpK7Txxm-GVnZZU13Kf
https://drive.google.com/open?id=1dfoEUzpnILPdJ0TEKww0IdEw7jEg3WN2
https://drive.google.com/open?id=1dpEUnsluukKAfM4Ataseq-XLiEh21I8a
http://cawaterworks.org/
http://cawaterworks.org/
https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-ESS2-5%20Evidence%20Statements%20June%202015%20asterisks.pdf
https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-ESS3-1%20Evidence%20Statements%20June%202015%20asterisks.pdf
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solutions 
 
 

ETS1.B: Developing Possible Solutions 6) 
Stability and Change- Sand on the Beach with 
dams (2-2) 
Influence of Eng., Tech and Sci on Society and 
Natural World. - Cost to improve beaches for 
tourist by sand replacement is it worth it?(2-
2)Argumentation? 

Guiding Question(s) 

Guiding Question 1: Why should we care about water? 
Guiding Question 2: How and Why has the amount of water changed? Especially in CA 
Guiding Question 3: What is water and how is human management for supplying water affected by human populations and the environment? 
 

CCSS Connections  Support Reading, Writing, Speaking, Listening and Mathematics 

 
Students construct an explanation that includes:  
i. Specific cause and effect relationships between environmental factors (natural hazards, changes in climate, and the availability of natural resources) 
and features of human societies including population size and migration patterns 

 

 
Links to generally helpful websites can be found at the end of the document or this link. 
 
  

https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-ESS3-3%20Evidence%20Statements%20June%202015%20asterisks.pdf
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Instructional Sequence 1 

Performance Expectation(s) HS-ESS3-1: Construct an explanation based on evidence for how the availability of [water] 
resources, natural hazards and changes in climate have influenced human activity. 
HS-ESS3-3: Create a computational simulation to illustrate the relationships among 
management of natural resources, the sustainability of human populations, and biodiversity. 

Concepts from:  

➢ Evidence Statements 

➢ Clarification Statements 

● Students construct an explanation:  
○ Specific cause and effect relationships between environmental factors (natural 

hazards, changes in climate, and the availability of natural resources) and 
features of human societies including population size and migration patterns. 

○ That technology in modern civilization has mitigated some of the availability of 
natural resources on human activity 

● Students identify and describe* the evidence to construct their explanation: 
○ How have each of these areas been affected humans and how has human 

society and ingenuity mitigated the issue. 
○ Features of human societies that have been affected by the availability of 

natural resources. 
● Students organize data that represent measurements of changes in hydrosphere, 

cryosphere, atmosphere, biosphere, or geosphere in response to a change in Earth’s 
surface. 

● Students describe* simplified realistic (corresponding to real-world data) 
relationships between simulation variables to indicate an understanding of the factors 
(e.g., costs, availability of technologies) that affect the management of natural 
resources, human sustainability, and biodiversity.  

● Students create a computational simulation (using a spreadsheet or a provided 
multiparameter program) 

● Students use reasoning that connects the evidence, along with the assumption that 
theories and laws that describe the natural world operate today as they did in the past 
and will continue to do so in the future, to describe*: How technology has changed the 

https://drive.google.com/open?id=1dfoEUzpnILPdJ0TEKww0IdEw7jEg3WN2
https://drive.google.com/open?id=1dpEUnsluukKAfM4Ataseq-XLiEh21I8a
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cause and effect relationship between the development of human society and natural 
resources. 

3 Dimensions of Focus SEP:  
 
 
 
 
CCC:  
 
 
 
DCI:  
 

Constructing explanations and designing solutions 
Using mathematics and computational thinking 
Asking questions and defining problems 
Analyzing and interpreting data 
 
Cause and effect 
Stability and change 
Energy and matter 
 
ESS 3.A: Resource availability has guided the development of human society. 
ESS 3.C: The sustainability of human societies and the biodiversity that supports them 
requires responsible management of natural resources 

Guiding Question(s) Why should we care about water? 

Guiding Phenomenon Earth Observatory of disappearing lakes 

 

5E Stage 
 

Driving 
Question(s) 

What the Teacher Does What the Student Does 

Engage 

 
How do you use water 
in your daily life and 
why is it important? 
 
 
 
 

Engage students in a preliminary discussion about water 
availability in one or both of the following ways: 
 

- Preset the room so that the water is off, turn on the 
tap, and start a discussion - what if we did not have tap 
water…? 

- Watch video on need for clean water 
 

Conservation Connection Teacher book p. 1-4 
Teacher Resource: Per capita water use USGS link 

Water Audit: Conservation Connection student booklet p. 4 
- Three-day record keeping or longer as desired. 

After students complete their Water Audit, they do Water 
Math student book p. 13 
 

https://earthobservatory.nasa.gov/IOTD/view.php?id=88099&eocn=image&eoci=related_image
https://www.youtube.com/watch?v=9hEwOoBKD80
http://www1.mwdh2o.com/DocSvcsPubs/Education_Site/publications/Conservation_Connection_Teachers_Guide.pdf
http://www1.mwdh2o.com/DocSvcsPubs/Education_Site/publications/Conservation_Connection_Teachers_Guide.pdf
https://water.usgs.gov/edu/qa-home-percapita.html
http://www1.mwdh2o.com/DocSvcsPubs/Education_Site/publications/Conservation_Connection_Student_Book.pdf
http://www1.mwdh2o.com/DocSvcsPubs/Education_Site/publications/Conservation_Connection_Student_Book.pdf
http://www1.mwdh2o.com/DocSvcsPubs/Education_Site/publications/Conservation_Connection_Student_Book.pdf
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Explore What are the many 
other ways that our 
consumption uses 
water? 

Hidden Water Use - Where’s All the Water going?  
                      Teacher have items listed as visual. 
Video Day Without Water Intro 
Teacher Resources for reading and getting involved 
 

Worksheet- Students make predictions on how much water 
is used for each item.  
Students are given a list of items to research the amount of 
water to make their favorite clothing, food, device, item. 
Advise company on water cutting mechanisms.  
 
Reading article (Blog option)  a day without water?  
 

Engage Where has the water 
gone?  

 
 

Earth Observatory of disappearing lakes.  
Use the comparison image of Lake Mead 1984 to 2016 to 
start a discussion 
What is happening to water? 

 
Alternative Global Issues Video series - “The Journey” 
Finding Clean Water 

Students record: 
- What do they notice? 
- What do they wonder?  
- Do they have any predictions for the future or 

possible hypotheses? 
Students could also research additional lakes/reservoirs, 
maybe local. (El Capitan 8 fwy) 
 

Explore Where is water found? 
How much water is 
available for humans 
to use?  
 

Demo: Breakdown by percentage using Liter of water for 
global to a drop representing available for consumption. 
Global Water and You  or 
Earth’s Water a Drop in your Cup 
 
Alternative option: Water in the human body 
 

Students complete activity according to website 
- Have students make predictions about demo, as to 

how much water is available for humans.  
- Students convert their data percentages about 

where water is found to pie charts. 
 

Explore Why are there water 
wars & day zeros? 

Introduce the concept of “day zero” and facilitate brief 
discussion (Several articles are available at this link) 

- Could show a movie clip from Mad Max: Fury 
Road about fighting over water resources 

 
Provide links and research guidelines.  
 
 

Students discuss reactions, thoughts, questions regarding 
“day zero” concept.  
 
Research areas of the world where lack of water resources 
have become a societal issue.  

● Bolivia 
● Cape Town 
● Aral Sea 
● North Africa 
● Israel 
● Mexico City 
● Others can be added 

Jigsaw the learning with like teams, then mixed groups. What 
are some possible solutions to these global situations? Group 
Discussion- Write a letter to the United Nations addressing 
the goal of clean potable water for all.   

http://imagineadaywithoutwater.org/resources/video
https://docs.google.com/document/d/1lg3sJwoi6znEQEGAtmpk_TwVWPbpO3-fdvoHdOHO0G8/edit?usp=sharing
http://www.imagineadaywithoutwater.org/resources/sample-op-ed
http://www.imagineadaywithoutwater.org/resources/sample-op-ed
https://earthobservatory.nasa.gov/IOTD/view.php?id=88099&eocn=image&eoci=related_image
http://www.miseagrant.umich.edu/lessons/lessons/by-broad-concept/earth-science/water-quantity/324-2/
https://www.calacademy.org/educators/lesson-plans/earths-water-a-drop-in-your-cup
http://www.miseagrant.umich.edu/lessons/files/2013/05/waterbody-worksheet-2013.pdf
https://www.scientificamerican.com/article/as-cape-town-water-crisis-deepens-scientists-prepare-for-ldquo-day-zero-rdquo/
https://www.scientificamerican.com/article/as-cape-town-water-crisis-deepens-scientists-prepare-for-ldquo-day-zero-rdquo/
https://www.youtube.com/watch?v=d605rM0U3x0
https://docs.google.com/document/d/1--VH2Z6SnxrkEedHKwABJ6bWN26lSotyR20iFISIrH0/edit?usp=sharing
http://www.pbs.org/frontlineworld/stories/bolivia/thestory.html
https://www.npr.org/2018/03/10/592565998/cape-town-delays-day-zero-but-water-problems-remain
https://www.un.int/uzbekistan/news/problems-aral-sea-and-water-resources-central-asia
http://www.fao.org/neareast/perspectives/water-scarcity/en/
http://www.thetower.org/article/how-israel-is-solving-the-global-water-crisis/
https://www.nytimes.com/interactive/2017/02/17/world/americas/mexico-city-sinking.html
http://www.un.org/waterforlifedecade/human_right_to_water.shtml
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Explore & 
Explain 

How will we meet the 
growing demand of a 
growing global 
population and 
shifting climates. 

(Teacher discretion which segments of this computer 
simulation - linked to the right - to utilize.) 
 
Option: Lead discussion (Socratic seminar) on the future 
of so many people on a planet with financially finite water 
supplies. 

Use High Adventure Science online simulation to explore:  
Will there be enough fresh water?  
 
Option: Socratic Seminar 

Explore What about water for 
California?  
    Water Distribution 
    Population 
    Precipitation 
    Ca Physical Features 

Copy maps for students to complete on p. 30, 36, 43, 60 of 
this PDF. 
Teachers will need to modify this large PDF to suit their 
students’ needs. (Question and content can be modified to 
best fit your lesson and time) 

Mapping Water in CA: (This is the teacher version) 
Students complete activities on maps and answer related 
questions regarding water locations and movement 
throughout California. 
 

Where does the lack of 
water have the 
greatest impact in our 
State? 

Provide link to Map of water locations vs people density 
and facilitates a discussion of problems associated with 
securing safe water resources for CA’s cities. 

Students explain why ‘moving water’ and the impacts it 
makes on the environment are essential for survival in CA 

Explain Why must we move 
water around CA and 
import from other 
locations? 

Using CA Education and the Environment Initiative Liquid 
Gold (L.G.) -  
Lesson 2: Supply & demand for CA’s water  
Lesson 3: Moving California’s Water 

- L.G. Student Workbook 
- L.G. Teacher Edition 
- L.G. Folder of resources 

 

Students create a brochure or poster for other students at 
their school or the public (audience is teacher discretion), 
that explains:  

- Where CA water is found 
- How water is distributed throughout the state 
- How is freshwater used 
- Identifying areas in CA that are most at risk for 

water shortages (tie in guiding phenomena of 
“disappearing lakes”) 

- How is the water managed so all areas have access 
to clean drinking water 

- Use Liquid Gold resources 
 

Evaluate Is our human need for 
water sustainable 
given current trends 
in climate and 
population growth? 

Revisit the disappearing lakes of the engagement 
phenomena. Start a discussion to refresh memories on 
where ‘our fresh water’ in So. Cal. comes from. 

Water & Population Trends CER 

Engage What is the current 
state of various 
sources of water? 

Set up “Which water is which” demo 
 

Students observe water samples from various sources and 
make predictions trying to match them. 
 

https://authoring.concord.org/sequences/387
https://authoring.concord.org/sequences/387
http://www1.mwdh2o.com/mwdh2o/pages/education/h2o/content/The_Geography_of_Water.pdf
http://www1.mwdh2o.com/mwdh2o/pages/education/h2o/content/The_Geography_of_Water.pdf
http://www1.mwdh2o.com/mwdh2o/pages/education/h2o/content/The_Geography_of_Water.pdf
https://411w15.econ.lsa.umich.edu/wp-content/uploads/2015/04/California-water-2013.jpg
https://411w15.econ.lsa.umich.edu/wp-content/uploads/2015/04/California-water-2013.jpg
http://www.californiaeei.org/curriculum/
http://www.calrecycle.ca.gov/eei/unitdocs/earthscience/e9c/e9cswff.pdf
https://1.cdn.edl.io/KsIxP56mIVVSKGLQwhIJyajmOMfdMnb8M64XJT8Gxqi8tyUM.pdf
https://drive.google.com/open?id=11XKHAR7vh1C6eUEcQWA6Co0r2z0oIrtL
https://docs.google.com/document/d/17lWH-eB6OvY_U7KwOue4xigWWPP8xp4F8nJ-B3SnuFY/edit?usp=sharing
https://docs.google.com/document/d/1sIY_ai70PaaknJXvFhMngnjpRG-H9ATBzOfGAu_9QOo/edit?usp=sharing
https://docs.google.com/document/d/1sIY_ai70PaaknJXvFhMngnjpRG-H9ATBzOfGAu_9QOo/edit?usp=sharing
https://docs.google.com/document/d/1sIY_ai70PaaknJXvFhMngnjpRG-H9ATBzOfGAu_9QOo/edit?usp=sharing
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Elaborate Where else can water 
come from? 
What are possible 
solutions used today? 

Pose question to students: “Is there a water issue in East 
County? How would we know?” 
(Ideas for data: water cost changing over time) 
 
What is  San Diego County’s plan for a local water crisis? 
(Model for PSA presentation) 
Facilitate conversation toward what can East County do: 

- Desalination 
- Reclamation - Sewage water 
- Conservation 

 
Provide storyboard link rubric for PSA. 
 
 
 

Students observe and analyze data, then discuss as a whole-
class  
 
 
Fact Sheet and Video 
Students discuss ideas taken from throughout the unit 
and/or research to answer this question: 
“What can East County San Diego do to mitigate these 
issues?” 
 
Challenge students to produce a PSA (Public Service 
Announcement) or series of on campus projects to educate 
the campus on conservation and pending shortages; what 
should be done. 
Options for student products could include: 

- WeVideo 
- AdobeSpark 
- Screencasting 

 
Elaborate What types of jobs and 

careers are involved 
in water? 
 
Water’s College Plan 
for State of CA. 

Provide links 
WaterJobs.org 

 
CA Department of Water Resources Careers 

Prepare a shared google slide presentation on the types of  
jobs and careers that are involved in water distribution 
 
 

 
 
  

https://docs.google.com/document/d/1ZRWR_IzWWQWtCN48K92A9VCvhMGV8RBHiUp9bP2-suw/edit?usp=sharing
https://docs.google.com/document/d/1ouMGRkAlBXVmmk-dLO9SUEmcNOAV2qX-kOLzFeG84QE/edit?usp=sharing
https://www.sdcwa.org/sites/default/files/esp_fs.pdf
https://www.youtube.com/watch?v=V29KIjqNGvE
https://spark.adobe.com/about/video
http://www.cawaterjobs.org/
https://water.ca.gov/About/Careers
https://docs.google.com/document/d/1vGD4o-qRgn7rID2STw4s2lFq1E2O5ywpQwbQUpNaa-E/edit?usp=sharing
https://docs.google.com/document/d/1vGD4o-qRgn7rID2STw4s2lFq1E2O5ywpQwbQUpNaa-E/edit?usp=sharing
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 This sequence is still under construction. If you have thoughts, ideas, or additions you’d like to make, please email 
dyoungblood@guhsd.net 

Instructional Sequence 2 

Performance Expectation(s)  

Concepts from:  

➢ Evidence Statements 

➢ Clarification Statements 

● Solutions to water distribution and drought problems 
● How climate has affected water cycle 

3 Dimensions of Focus SEP:  
 
CCC:  
 
DCI:  
 

Engaging in argument from evidence 

Guiding Question(s) How and why has the amount of water changed, especially in CA?  

Guiding Phenomenon  
 

5E Stage Guiding 
Question(s) 

What the Teacher Does What the Student Does 

Engage Can we drink recycled 
sewage? 

Encourages discussion and debate regarding issue   
 

What is desalination 
and is it a viable 
solution to a drought? 
Why can’t saltwater be 
used for irrigation. 

Teacher Resource Academy of Sciences Conduct an investigation irrigating plants with seawater? Is 
there a safe level of salt concentration for plants to grow? 

https://www.calacademy.org/educators/desalination
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Explore   Read several articles on the process of water reclamation.  
Visit a sewage treatment plant. (Virtual or field trip)  
 

 Set up conductivity lab/demo for Total Dissolved Solids 
with salts and organics 

Conductivity test for TDS  

Explain How can you 
overcome the yuck 
factor of recycled 
sewage? 
 

 Develop a public service announcement to sell their idea for 
water reclamation (Toilet to Tap did not work) - Use Flip-grid 
(or similar short video clip) 

What makes water safe 
for humans vs plants 

Provide links to research on what makes water safe to 
drink 

Develop a model of how to claim water for safe use (original 
source & recycled) 

Elaborate    

Evaluate    

 
  

https://independentlivingnews.com/2014/01/03/20814-5-five-ways-to-make-almost-any-water-safe-to-drink/
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This sequence is still under construction. If you have thoughts, ideas, or additions you’d like to make, please email 
dyoungblood@guhsd.net 

Instructional Sequence 3 

Performance Expectation(s) ESS 2-5:  
ESS 2-2:  
ESS 2-3:  
ESS 3-3:  

Concepts from:  

➢ Evidence Statements 

➢ Clarification Statements 

●  

3 Dimensions of Focus SEP:  
 
 
 
CCC:  
 
 
 
 
DCI:  
 

Constructing explanations and designing solutions 
Engaging in argument from evidence 
Planning and carrying out investigations 
 
Energy & Matter 
Structure & Function 
Cause and effect 
Patterns 
 
 

Guiding Question(s) What is water and how is human management for supplying water affected by human 
populations and the environment? 

Guiding Phenomenon  
 

5E Stage Guiding What the Teacher Does What the Student Does 
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Question(s) 
Engage What is water? 

What makes water so 
useful to all life? 
 

Demonstrations  
-- Using a small Van deGraff generator, can show the 
electrostatic attraction of a stream of water 
-- solubility of some solids not others; immiscibility of oil, 
presence of minerals through precipitation 

 
  

How has human 
construction of 
reservoirs and 
distribution systems 
impacted other 
environmental 
systems? 
 

     
 

 Is our human need for 
water sustainable 
given current trends in 
climate and population 
growth? 

 Water & Population Trends CER 

Explore  Share the link or assign AL to water runoff article Water Properties Investigations- 
    Expansion on Freezing 
    Universal Solvent 
    High Heat Capacity 
    Convection- Heat Transfer 
 

What effect does water 
have on life and the 
environment? 

 Erosive properties on a model land surface 

What does water need 
to taste good and still 
be safe? 

 Total Dissolved Solids (TDS) conductivity test. Inquiry into 
the conductivity of certain minerals commonly found in 
water, and/or designing their own drinking water.  

Explain    

https://docs.google.com/document/d/17lWH-eB6OvY_U7KwOue4xigWWPP8xp4F8nJ-B3SnuFY/edit?usp=sharing
https://www.scientificamerican.com/article/fertilizer-runoff-overwhelms-streams/
https://www.popsci.com/diy/article/2012-06/how-copy-great-mineral-waters-europe-home
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Elaborate    

   

Evaluate    
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This sequence is still under construction. If you have thoughts, ideas, or additions you’d like to make, please email 
dyoungblood@guhsd.net 

Instructional Sequence 4 

Performance Expectation(s) ESS 2-5:  

Concepts from:  

➢ Evidence Statements 

➢ Clarification Statements 

● Water’s effects on earth materials and surface processes 
● Water’s weathering effects on land surface and coastal regions 

3 Dimensions of Focus SEP:  
 
 
CCC:  
 
DCI:  
 

Developing and using models 
Planning and carrying out investigations 
 
Structure and function 
 
ESS 2.A:  

Guiding Question(s)  

Guiding Phenomenon Picture of Moab Utah, How was this landscape created? What do you notice? Change over 
time? 

 

5E Stage 
(Time Frame) 

Guiding 
Question(s) 

What the Teacher Does What the Student Does 

Engage How are the water 
cycle and the rock 
cycle related? 

Set up lab stations with differing soil & rock types in 
painter trays or tubs 

Weathering investigation- Flinn kit. 
Students will conduct an investigation using water and differing 
rock types to visualize the mechanical and physical weathering 
effects. 
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Explore How does the  
removal of vegetation 
affect water 
systems/resources? 

 How can this be tested?  
What predictions would be made? 
What claims and evidence can be developed as a result? 

Explore   Use will use High Adventure Science to explore: Will there be 
enough fresh water? 

Explain    How should forestry or agriculture be managed to mitigate these 
problems? 

Elaborate 
 
HSESS2-2 

How have Dams 
impacted the Earth’s 
surface?  
What are the 
purposes of Dams? 
 

Present Geoscience Data 
Need resources here,  
Explain how trends can be useful in predicting 
future outcomes. What is good data? 
      

Analyze data and develop claims as to the impacts that dammed 
rivers can have on sediment transport, coastal erosion, and beach 
sand. 

Evaluate Does this have 
economic impacts in 
San Diego? 
 

 Students will write a letter to the River Conservancy or Coastal 
Conservancy  regarding the impact that dams, loss of vegetation, etc  
can have on local environments. 

 
 

Helpful websites 
● NSTA Classroom Resources ESS 3 
● https://earthobservatory.nasa.gov/ 
● San Diego County Water Authority 

 

https://authoring.concord.org/sequences/387
https://authoring.concord.org/sequences/387
http://ngss.nsta.org/classroom-resources-results.aspx?CoreIdea=11
https://earthobservatory.nasa.gov/
https://www.sdcwa.org/

