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Unit Title 

Earth’s Systems: The Hydrosphere 

Grade Level: 5th 

Aligned Standards: 

Grade 5 

5-ESS2-1. Develop a model using an example to describe ways the geosphere, biosphere, hydrosphere, and/or 

atmosphere interact. (NGSS) 

5-ESS2-2. Describe and graph the amounts and percentages of water and fresh water in various reservoirs to provide 

evidence about the distribution of water on Earth. (NGSS) 

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

resources and environment. 

 
RI.5.1 - Quote accurately from a text when explaining what the text says explicitly and when drawing inferences from 

the text. (CCSS ELA) 

RI.5.4 - Determine the meaning of general academic and domain-specific words and phrases in a text relevant to a 

grade 5 topic or subject area. (CCSS ELA) 

RI.5.6 - Analyze multiple accounts of the same event or topic, noting important similarities and differences in the point 

of view they represent. 

RI.5.7 - Draw on information from multiple print or digital sources, demonstrating the ability to locate an answer to a 

question quickly or to solve a problem efficiently. (CCSS ELA) 

 
W.5.2 - Write informative/explanatory texts to examine a topic and convey ideas and information clearly. 

W.5.9 - Draw evidence from literary or informational texts to support analysis, reflection, and research. (CCSS ELA) 

MP.2 Reason abstractly and quantitatively. (CCSS MA) 

SS.IS.7.3-5: Identify a range of local problems and some ways in which people are trying to address these 

Problems. (IL SS) 

SS.G.2.5: Describe how humans have utilized natural resources in the United States. (IL SS) 

Lesson Sequence 

1. Water Scarcity 

2. The Hydrosphere 

3. Pollution in the Hydrosphere 

4. Climate Change 

5. Helping the Hydrosphere 

6. Hydroelectric Power 
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Enduring Understandings Essential Questions 

● A system can be described in terms of its 

components and their interactions. 

● Earth’s major systems are the geosphere (solid and 

molten rock, soil, and sediments), the hydrosphere 

(water and ice), the atmosphere (air), and the 

biosphere (living things, including humans). 

● Earth’s systems interact in multiple ways to affect 

Earth’s surface materials and processes. 

● Winds and clouds in the atmosphere interact with 

the landforms to determine patterns of weather. 

 
*Common misconception: 

− the atmosphere, hydrosphere, lithosphere, and 

biosphere do not cause changes in one another; 

− these systems operate independently on Earth. 

Lesson 1 

● Where does water come from? 

● Do all people have equal access to freshwater? 

● What solutions could be developed to help bring 

water to areas that do not have it? 

● How do two of Earth’s systems interact when 

bringing freshwater to areas of need? 

Lesson 2 

● How is all of Earth’s water connected? 

● Why is the hydrosphere important to Earth? 

● How does the hydrosphere interact with another 

one of Earth’s spheres? 

Lesson 3 

● How does pollution affect the Hydrosphere? 

● How does pollution of the Hydrosphere affect 

another one of Earth’s Spheres? 

Lesson 4 

● How does climate change effect the hydrosphere? 

● How do changes in the hydrosphere effect another 

one of Earth’s spheres? 

Lesson 5 

● How are the hydrosphere and the biosphere 

interconnected? 

● How can people make a positive impact on the 

hydrosphere? 

Lesson 6 

● Do all people have equal access to freshwater? 

● What solutions could be developed to help bring 

water to areas that do not have it? 

● How do two of Earth’s systems interact when 

bringing freshwater to areas of need? 

Transfer Goals 
Asking questions (for science) and defining problems (for engineering) 

Developing and using models 

Planning and carrying out investigations 

Analyzing and interpreting data 

Using mathematics and computational thinking 

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

Engaging in argument from evidence 

Obtaining, evaluating, and communicating information 
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Learning Objectives  

● Develop a model, using a specific given example of a phenomenon, to describe* ways that the geosphere, 

biosphere, hydrosphere, and/or atmosphere interact. In their model, students identify the relevant components of 

their example, including features of two of the following systems that are relevant for the given example: 

o Geosphere (i.e., solid and molten rock, soil, sediment, continents, mountains). 

o Hydrosphere (i.e., water and ice in the form of rivers, lakes, glaciers). 

o Atmosphere (i.e., wind, oxygen). 

o Biosphere (i.e., plants, animals [including humans]). 

● Identify and describe* relationships (interactions) within and between the parts of the Earth systems identified in 

the model that are relevant to the example (e.g., the atmosphere and the hydrosphere interact by exchanging 

water through evaporation and precipitation; the hydrosphere and atmosphere interact through air temperature 

changes, which lead to the formation or melting of ice). 

● Use the model to describe* a variety of ways in which the parts of two major Earth systems in the specific given 

example interact to affect the Earth’s surface materials and processes in that context. Students use the model to 

describe* how parts of an individual Earth system: 

o Work together to affect the functioning of that Earth system. 

o Contribute to the functioning of the other relevant Earth system 

Evidence of Learning 

Example Performance Tasks Example Evidence 
● Primary Source Analysis 

● Demonstration of the Water Cycle 

● Demonstration of proportion of Earth’s 

freshwater vs saltwater 

● Water Collection and Dispersion stations 

● Diagram of a water-powered mill 

● Analyze information regarding side effects of 

hydroelectric power 

● Testing Earth’s water 

● Greenhouse experiment 

● Model of how water on Earth is connected 

● Written article describing a solution to water scarcity 

● Inferences about hydropower 

● Determine condition of water samples 

● Claim of how climate changes affects Earth’s spheres 

● Model to show two of Earth’s spheres interacting 

● Public Service Announcement 

Library of Congress: 

Primary Sources 

Additional Student 

Materials/Supplies/Resources 
Lesson 1 

● https://www.loc.gov/item/ncr001261/ 

● https://www.loc.gov/item/2017786349/ 

● https://www.loc.gov/item/ncr001995/ 

Lesson 2 

● https://www.loc.gov/item/thc1995012759/PP/ 

● https://www.loc.gov/item/2016652353/ 

● https://www.loc.gov/item/2011633304/ 

Lesson 3 

● http://www.loc.gov/pictures/item/2012647266/ 

Lesson 1 

● National Geographic: The Hydrosphere 

https://www.nationalgeographic.org/encyclopedia/hy 

drosphere/ 

● Demonstration for Water Cycle in a Bottle 

● Plastic bottle 

● Plastic cup 

● Ice cubes (optional) 

● Blue food coloring 

● Permanent marker 

Lesson 2 

mailto:srenderman@joliet86.org
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● https://www.loc.gov/pictures/item/2012647262/ 

● https://www.loc.gov/pictures/item/2012645401/ 

● https://www.loc.gov/pictures/item/2012647260/ 

● https://www.loc.gov/item/2018645228/ 

● https://www.loc.gov/item/2016801763/ 

Lesson 4 

● The Earth’s Water Cycle in a Changing Climate (45 

mins Webinar) 

https://www.loc.gov/today/cyberlc/feature_wdes 

c.php?rec=4339 

 
Lesson 5 

● https://www.loc.gov/item/cmns001209/ 

● https://www.loc.gov/item/2017880523/ 

● https://www.loc.gov/item/2003655672/ 

● https://www.loc.gov/item/99614698/ 

 

 
Lesson 6 

● Gallery of Images 

https://www.loc.gov/resource/hhh.ca1758.phot 

os?st=gallery 

● TED Talk 

https://www.ted.com/talks/lana_mazahreh_3_though 

tful_ways_to_conserve_water 

● Readings 

● https://ourworldindata.org/water-access-resources- 

sanitation 

● https://www.eartheclipse.com/geography/4-different- 

spheres-of-earth.html 

Lesson 3 

● Science Notebook 

● Homemade Hydroelectric Power needs per student 

● One plastic foam or plastic coated plate 

● Scissors 

● Pencil 

● Water faucet 

● Readings 

● https://www.renewableenergyworld.com/hydropower 

/tech.html 
 

Lesson 4 

● “Testing Earth’s Water” retrieved from 

https://pmm.nasa.gov 

● https://www.nationalgeographic.org/media/what- 

water-pollution/ 

Lesson 5 

● Science Notebook 

● Climate change https://climatekids.nasa.gov/time- 

machine/ 

● Climate Trivia https://climatekids.nasa.gov/trivia/ 

● https://blogs.loc.gov/teachers/2016/05/primary- 

sources-in-science-classrooms-coal-river-and-human- 

impacts-on-earths-systems/ 

Lesson 6 

● https://games.noaa.gov/oscar/foreducators.html 

● http://www.worldwatermonitoringday.org/about 

● https://climatekids.nasa.gov/how-to-help/ 

mailto:srenderman@joliet86.org
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Instructional Resources 

A digital pre- and post- assessment for this unit of study can be found in Quizizz.com by searching, “Earth’s Systems: The 

Hydrosphere Unit” created by srenderman. Here is a PDF of the quiz. 

● https://ngss.nsta.org/DisplayStandard.aspx?view=topic&id=21 

● Library of Congress Primary Source Analysis Tool 

Lesson 1 

● https://ngss.nsta.org/DisplayStandard.aspx?view=topic&id=21 

Lesson 2 

● Water in Earth’s Hydrosphere Teacher Guide 

https://pmm.nasa.gov/education/sites/default/files/lesson_plan_files/water%20in%20hydrosphere/Water%20in 

%20Earth%27s%20Hydrosphere%20TG%20v2.pdf 

● 4 Different Spheres of Earth https://www.eartheclipse.com/geography/4-different-spheres-of-earth.html 

● Instructional Strategy: Graffiti https://www.facinghistory.org/resource-library/teaching-strategies/graffiti-boards 

Lesson 3 

● Think Pair Share Instructional Strategy http://www.adlit.org/strategies/23277/ 

Lesson 4 

● https://www.exploratorium.edu/climate/oceans-and-water 

Lesson 5 

● https://www.worldwildlife.org/threats/pollution 

● https://helpsavenature.com/effects-of-water-pollution-on-animals 

Lesson 6 

● https://www.britannica.com/science/hydroelectric-power 

● https://www.eia.gov/energyexplained/index.php?page=hydropower_home 

mailto:srenderman@joliet86.org
https://drive.google.com/open?id=1AeAncm8t8EjuCo4BlKe7Te8IX-oHRqa7
https://ngss.nsta.org/DisplayStandard.aspx?view=topic&amp;id=21
https://drive.google.com/open?id=13aj9dQ-sMTosqvlfB1bc_y_3OQ0bNRcn
https://ngss.nsta.org/DisplayStandard.aspx?view=topic&amp;id=21
https://pmm.nasa.gov/education/sites/default/files/lesson_plan_files/water%20in%20hydrosphere/Water%20in%20Earth%27s%20Hydrosphere%20TG%20v2.pdf
https://pmm.nasa.gov/education/sites/default/files/lesson_plan_files/water%20in%20hydrosphere/Water%20in%20Earth%27s%20Hydrosphere%20TG%20v2.pdf
https://pmm.nasa.gov/education/sites/default/files/lesson_plan_files/water%20in%20hydrosphere/Water%20in%20Earth%27s%20Hydrosphere%20TG%20v2.pdf
https://www.eartheclipse.com/geography/4-different-spheres-of-earth.html
https://www.facinghistory.org/resource-library/teaching-strategies/graffiti-boards
http://www.adlit.org/strategies/23277/
https://www.exploratorium.edu/climate/oceans-and-water
https://www.worldwildlife.org/threats/pollution
https://helpsavenature.com/effects-of-water-pollution-on-animals
https://www.britannica.com/science/hydroelectric-power
https://www.eia.gov/energyexplained/index.php?page=hydropower_home
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Lesson Plan 1 

Water Scarcity 

Lesson Length 

Approximately 3 hours 

Grade Level 

5th Grade 

Related Unit 

Earth’s Systems: The Hydrosphere 

Enduring Understandings Essential Questions 

● A system can be described in terms of its 

components and their interactions. (Cross Cutting 

Concept) 

● Earth’s major systems are the geosphere (solid and 

molten rock, soil, and sediments), the hydrosphere 

(water and ice), the atmosphere (air), and the 

biosphere (living things, including humans). 

● Earth’s systems interact in multiple ways to affect 

Earth’s surface materials and processes. 

 
*Common misconceptions: 

− the atmosphere, hydrosphere, lithosphere, and 

biosphere do not cause changes in one another; 

− these systems operate independently on Earth. 

● Where does water come from? 

● Do all people have equal access to freshwater? 

● What solutions could be developed to help 

bring water to areas that do not have it? 

● How do two of Earth’s systems interact when 

bringing freshwater to areas of need? 

Transfer Goals 

● Asking questions (for science) and defining problems (for engineering) 

● Developing and using models 

● Planning and carrying out investigations 

● Analyzing and interpreting data 

● Using mathematics and computational thinking 

● Constructing explanations (for science) and designing solutions (for engineering) 

● Engaging in argument from evidence 

● Obtaining, evaluating, and communicating information 
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Learning Objectives 

● Develop a model, using a specific given example of a phenomenon, to describe* ways that the geosphere, 

biosphere, hydrosphere, and/or atmosphere interact. In their model, students identify the relevant 

components of their example, including features of two of the following systems that are relevant for the 

given example: 

o Geosphere (i.e., solid and molten rock, soil, sediment, continents, mountains). 

o Hydrosphere (i.e., water and ice in the form of rivers, lakes, glaciers). 

o Atmosphere (i.e., wind, oxygen). 

o Biosphere (i.e., plants, animals [including humans]). 

● Identify and describe* relationships (interactions) within and between the parts of the Earth systems 

identified in the model that are relevant to the example (e.g., the atmosphere and the hydrosphere interact by 

exchanging water through evaporation and precipitation; the hydrosphere and atmosphere interact through 

air temperature changes, which lead to the formation or melting of ice). 

Library of Congress: 

Primary Sources 

Additional Student 

Materials/Supplies/Resources 

● https://www.loc.gov/item/ncr001261/ 

● https://www.loc.gov/item/2017786349/ 

● https://www.loc.gov/item/ncr001995/ 

● TED Talk 

https://www.ted.com/talks/lana_mazahreh_3_t 

houghtful_ways_to_conserve_water 

● Readings 

- https://ourworldindata.org/water-access- 

resources-sanitation 

- https://www.eartheclipse.com/geography/ 

4-different-spheres-of-earth.html 

Instructional Resources 

● https://ngss.nsta.org/DisplayStandard.aspx?view=topic&id=21 

● Library of Congress Primary Source Analysis Tool 

https://www.loc.gov/item/ncr001261/
https://www.loc.gov/item/2017786349/
https://www.loc.gov/item/ncr001995/
https://www.ted.com/talks/lana_mazahreh_3_thoughtful_ways_to_conserve_water
https://www.ted.com/talks/lana_mazahreh_3_thoughtful_ways_to_conserve_water
https://ourworldindata.org/water-access-resources-sanitation
https://ourworldindata.org/water-access-resources-sanitation
https://ourworldindata.org/water-access-resources-sanitation
https://ourworldindata.org/water-access-resources-sanitation
https://www.eartheclipse.com/geography/4-different-spheres-of-earth.html
https://www.eartheclipse.com/geography/4-different-spheres-of-earth.html
https://www.eartheclipse.com/geography/4-different-spheres-of-earth.html
https://drive.google.com/open?id=13aj9dQ-sMTosqvlfB1bc_y_3OQ0bNRcn


Water Scarcity 
Lesson 1 of 6 

Developed by: S. Renderman 

Earth & Its Environment 

Earth’s Systems: The Hydrosphere 

Page 3 of 4 

 

 

 

Lesson Plan 
 

180 mins. 

 

Engage 
How can I get students interested in this? 

 

30 mins. 

● View the TED Talk, “3 thoughtful ways to conserve water” about water scarcity and human consumption. 

https://www.ted.com/talks/lana_mazahreh_3_thoughtful_ways_to_conserve_water 

 
● Analyze the primary sources and facilitate conversation about the variety of scenarios of whether or not people 

have access to clean drinking water. Defend reasoning why students would infer that there is or isn’t access to 

clean drinking water. (RI.5.7) 

- Well - https://www.loc.gov/item/ncr001261/ 

- Irrigation system - https://www.loc.gov/item/2017786349/ 

- Basin - https://www.loc.gov/item/ncr001995/ 

 
*Common misconceptions include: 

- If you live in an area that is above a confining layer, you cannot get groundwater. 

- Groundwater is always found in free-flowing veins and rivers underground. 

- Earth's resources are not finite--there is an endless supply of water, petroleum, and mineral resources. All we 

have to do is to explore for them. 

Explore 
What tasks/questions can I offer to help students puzzle through this? 

 

60 mins. 

● View the DNews video, “Where does Water Come From?” Reflect on this video and discuss, “Should people try 

to conserve water? How? Why? What is our role?” 

● Grapple through the question, “What solutions could be developed to help bring water to areas that do not 

have it?” 

- Students consider all components of the water cycle and how to harvest water efficiently. 

- Students draft a design of their resolution to this problem. (5-ESS3-1, 5-ESS2-1) 

● Set up three different stations to demonstrate the collection of water. Students rotate through each of these 

stations and document learning in science notebooks. 

- Well Collection: https://www.youtube.com/watch?v=lzM57tXY9m8 

- Irrigation system: https://www.scientificamerican.com/article/build-an-irrigation-system/ 

- Rain collection: Using a jar and a spray bottle, collect the “rainfall” as the spray bottle is squeezed. 

https://www.ted.com/talks/lana_mazahreh_3_thoughtful_ways_to_conserve_water
https://www.ted.com/talks/lana_mazahreh_3_thoughtful_ways_to_conserve_water
https://www.loc.gov/item/ncr001261/
https://www.loc.gov/item/2017786349/
https://www.loc.gov/item/ncr001995/
https://www.youtube.com/watch?v=rTGEQYjZS5k
https://www.youtube.com/watch?v=lzM57tXY9m8
https://www.scientificamerican.com/article/build-an-irrigation-system/
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Explain 
How can I help students make sense of their observations? 

 
30 mins. 

Pair the average water usage chart from https://baldwincountysewer.com/news/average-water-usage-chart/# with 

these articles and maps from https://ourworldindata.org/water-access-resources-sanitation . (RI.5.7, RI.5.9) 

Describe and graph the amounts/percentages of fresh water (5-ESS2-2) 

Instructional options for differentiation (5-ESS3-1): 

● DOK 1 – Use the map key(s) to locate where people have access to freshwater. 

● DOK 2 – Explain the relationship between water on earth and types of water collection systems (i.e., wells, 

irrigation, rain collection). 

● DOK 3 – Compare the information presented in the water usage chart and maps. 

● DOK 4 – Synthesize information learned about water scarcity and potential solutions. How could you improve 

upon one of the water-sharing inventions? 

Extend/Elaborate 
How can my students apply their new knowledge to other situations? 

 

 
30 mins. 

Gather further knowledge on Earth’s spheres. Read the article https://www.eartheclipse.com/geography/4-different- 

spheres-of-earth.html 

 
Revisit the exploration stations and analyze whether/how Earth’s spheres interact. For example, when building a well, 

students could defend that the Hydrosphere interacts with the Geosphere (when digging through the ground) or the 

Biosphere (need for people to dig). (5-ESS2-1) 

Evaluate 
How can I help my students self-evaluate and reflect on the learning? 

 

30 mins. 

Re-present students with primary sources from Engage portion of this lesson. 

- Well - https://www.loc.gov/item/ncr001261/ 

- Irrigation system - https://www.loc.gov/item/2017786349/ 

- Basin - https://www.loc.gov/item/ncr001995/ 

 
Students choose one to use as a photograph inspiring an article about the hydrosphere. Students write an article 

about one solution to the water scarcity problem. (5-ESS2-1, RI.5.9, SS-IS.7.3-5) 

Rubric Option 

https://www.eartheclipse.com/geography/4-different-spheres-of-earth.html
https://www.eartheclipse.com/geography/4-different-spheres-of-earth.html
http://www.loc.gov/item/ncr001261/
http://www.loc.gov/item/2017786349/
http://www.loc.gov/item/ncr001995/
http://rubistar.4teachers.org/index.php?screen=ShowRubric&amp;rubric_id=561964
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Lesson Plan 2 

Earth’s Hydrosphere 

Lesson Length 

Approximately 3.5 hours 

Grade Level 

5th Grade 

Related Unit 

Earth’s Systems: The Hydrosphere 

Enduring Understandings Essential Questions 

● A system can be described in terms of its 

components and their interactions. (Cross Cutting 

Concept) 

● Earth’s major systems are the geosphere (solid and 

molten rock, soil, and sediments), the hydrosphere 

(water and ice), the atmosphere (air), and the 

biosphere (living things, including humans). 

● Earth’s systems interact in multiple ways to affect 

Earth’s surface materials and processes. 

 
*Common misconception 

− the atmosphere, hydrosphere, lithosphere, and 

biosphere do not cause changes in one another; 

− these systems operate independently on Earth. 

● How is all of Earth’s water connected? 

● Why is the hydrosphere important to Earth? 

● How does the hydrosphere interact with 

another one of Earth’s spheres? 

Transfer Goals 

● Asking questions (for science) and defining problems (for engineering) 

● Developing and using models 

● Planning and carrying out investigations 

● Analyzing and interpreting data 

● Using mathematics and computational thinking 

● Constructing explanations (for science) and designing solutions (for engineering) 

● Engaging in argument from evidence 

● Obtaining, evaluating, and communicating information 

Learning Objectives 

● Develop a model, using a specific given example of a phenomenon, to describe* ways that the geosphere, 

biosphere, hydrosphere, and/or atmosphere interact. In their model, students identify the relevant 

components of their example, including features of two of the following systems that are relevant for the 

given example: 

o Geosphere (i.e., solid and molten rock, soil, sediment, continents, mountains). 

o Hydrosphere (i.e., water and ice in the form of rivers, lakes, glaciers). 

o Atmosphere (i.e., wind, oxygen). 

o Biosphere (i.e., plants, animals [including humans]). 

● Identify and describe* relationships (interactions) within and between the parts of the Earth systems 

identified in the model that are relevant to the example (e.g., the atmosphere and the hydrosphere interact by 

exchanging water through evaporation and precipitation; the hydrosphere and atmosphere interact through 

air temperature changes, which lead to the formation or melting of ice). 

Library of Congress: Additional Student 
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Primary Sources Materials/Supplies/Resources 

● https://www.loc.gov/item/thc1995012759/PP/ 

● https://www.loc.gov/item/2016652353/ 

● https://www.loc.gov/item/2011633304/ 

● National Geographic: The Hydrosphere 

https://www.nationalgeographic.org/encyclope 

dia/hydrosphere/ 

● Demonstration for Water Cycle in a Bottle 

- Plastic bottle 

- Plastic cup 

- Ice cubes (optional) 

- Blue food coloring 

- Permanent marker 

Instructional Resources 

● https://ngss.nsta.org/DisplayStandard.aspx?view=topic&id=21 

● Water in Earth’s Hydrosphere Teacher Guide 

https://pmm.nasa.gov/education/sites/default/files/lesson_plan_files/water%20in%20hydrosphere/Water%2 

0in%20Earth%27s%20Hydrosphere%20TG%20v2.pdf 

● 4 Different Spheres of Earth https://www.eartheclipse.com/geography/4-different-spheres-of-earth.html 

● Instructional Strategy: Graffiti https://www.facinghistory.org/resource-library/teaching-strategies/graffiti- 

boards 

● Library of Congress Primary Source Analysis Tool 

https://www.loc.gov/item/thc1995012759/PP/
https://www.loc.gov/item/2016652353/
https://www.loc.gov/item/2011633304/
https://www.nationalgeographic.org/encyclopedia/hydrosphere/
https://www.nationalgeographic.org/encyclopedia/hydrosphere/
https://www.nationalgeographic.org/encyclopedia/hydrosphere/
https://www.nationalgeographic.org/encyclopedia/hydrosphere/
https://pmm.nasa.gov/education/sites/default/files/lesson_plan_files/water%20in%20hydrosphere/Water%20in%20Earth%27s%20Hydrosphere%20TG%20v2.pdf
https://pmm.nasa.gov/education/sites/default/files/lesson_plan_files/water%20in%20hydrosphere/Water%20in%20Earth%27s%20Hydrosphere%20TG%20v2.pdf
https://pmm.nasa.gov/education/sites/default/files/lesson_plan_files/water%20in%20hydrosphere/Water%20in%20Earth%27s%20Hydrosphere%20TG%20v2.pdf
https://pmm.nasa.gov/education/sites/default/files/lesson_plan_files/water%20in%20hydrosphere/Water%20in%20Earth%27s%20Hydrosphere%20TG%20v2.pdf
https://www.eartheclipse.com/geography/4-different-spheres-of-earth.html
https://www.facinghistory.org/resource-library/teaching-strategies/graffiti-boards
https://www.facinghistory.org/resource-library/teaching-strategies/graffiti-boards
https://www.facinghistory.org/resource-library/teaching-strategies/graffiti-boards
https://drive.google.com/open?id=13aj9dQ-sMTosqvlfB1bc_y_3OQ0bNRcn
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Lesson Plan 

 

Engage 
How can I get students interested in this? 

 

30 mins. 

● Teacher places primary sources, each showing representation of the hydrosphere, with various groups of 

students. Each group will be working with one primary source. Pose the question, “How is all of Earth’s water 

connected?” 

- https://www.loc.gov/item/thc1995012759/PP/ 

- https://www.loc.gov/item/2016652353/ 

- https://www.loc.gov/item/2011633304/ 

● Graffiti (instructional strategy) the primary sources with post-it notes identifying evidence of the hydrosphere 

as well as annotations toward the Essential Question, “How is all of Earth’s water connected?” (5-ESS2-2) 

● Display the Google Slideshow “Water in Earth’s Hydrosphere” retrieved from https://pmm.nasa.gov in order 

to spark discussion and access background knowledge that students may have about the hydrosphere. (5- 

ESS2-2) 

● Provide evidence about the distribution of Water on Earth (5-ESS2-2) 

Explore 
What tasks/questions can I offer to help students puzzle through this? 

 

60 mins. 

● Provide the text, “The Hydrosphere” from https://www.nationalgeographic.org/encyclopedia/hydrosphere/ 

for students to read and annotate. Revisit the primary sources to reflect on initial thoughts about the 

hydrosphere and revise as new information is learned, quoting accurately from the text to support. (RI.5.1, 

RI.5.4) 

● Conduct a demonstration of the water cycle called “Water Cycle in a Bottle” as described on this website: 

https://www.adabofgluewilldo.com/water-cycle-bottle-science-experiment/ Students document observations 

in science notebook and reflect on the Essential Question, “How is all of Earth’s water connected?” (W.5.9) 

Generate questions that students still have about patterns within the water cycle. 

- *A common misconception about the water cycle is that the Sun boils the sea to create water vapor. 

Explain 
How can I help students make sense of their observations? 

 
30 mins. 

● Demonstrate the proportion of the Earth’s fresh vs salt water in order to discover how much of this water is 

usable by certain organisms. Follow directions for “Water, Water, Everywhere” (RI.5.7) 

● Provide students with these circle graphs to represent the water on Earth: 

https://www.agci.org/sites/default/files/classroom-imgs/Water_Dist_Large.png 

 
Instructional options for differentiation (5-ESS2-2): 

- DOK 1 – Retrieve information from graph to answer questions about water on Earth. 

- DOK 2 – Interpret data from Water on Earth and summarize the concept. 

- DOK 3 – Prepare and participate in a debate about whether there is enough freshwater on Earth for our 

population. 

- DOK 4 – Design a mathematical model to inform and solve the question of human need and use for 

freshwater compared to its availability. 

https://www.loc.gov/item/thc1995012759/PP/
https://www.loc.gov/item/2016652353/
https://www.loc.gov/item/2011633304/
https://docs.google.com/presentation/d/17hNZRgjpSuDiBauP5W6gk-NtB0wKpzG6hUJPt85y4To/edit?usp=sharing
https://pmm.nasa.gov/
https://www.nationalgeographic.org/encyclopedia/hydrosphere/
https://www.adabofgluewilldo.com/water-cycle-bottle-science-experiment/
https://www.adabofgluewilldo.com/water-cycle-bottle-science-experiment/
https://drive.google.com/open?id=15dn3xWLM_ozmf6bOCatsX8-8JVvz8kJs
https://www.agci.org/sites/default/files/classroom-imgs/Water_Dist_Large.png
https://www.agci.org/sites/default/files/classroom-imgs/Water_Dist_Large.png
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Extend/Elaborate 
How can my students apply their new knowledge to other situations? 

 

 
30 mins. 

● View the NASA video, “Show me the Water” retrieved from You Tube. 

● Students develop a model of how water on Earth is connected. (5-ESS2-1, 5-ESS2-2, RI.5.7) 

● Hypothesize: Will we ever run out of water? Use information learned from Lessons 1 and 2 to develop your 

answer. 

Evaluate 
How can I help my students self-evaluate and reflect on the learning? 

 

60 mins. 

● Revisit the primary sources and post-it note labels. Students work together to self-evaluate their placement 

and description of the post-it notes. Collaboratively, students make any final adjustments to their hydrosphere 

identifications. 

● Each student is responsible for developing a diagram of the water cycle as described above. Then, students 

answer and defend the following question: How is Earth’s water connected? (5-ESS2-1, RI.5.1, RI.5.7, W.5.9) 

 
Students utilize a self-assessment rubric similar to this suggestion: 

 

 
 

https://youtu.be/4HSFKwho7MQ


Pollution in the Hydrosphere 
Lesson 3 of 6 

Earth & Its Environment 

Earth’s Systems: The Hydrosphere 

Page 1 of 4 

 

 

 

 
Lesson Plan 3 

Pollution in the Hydrosphere 

Lesson Length 

Approximately 3.5 hours 

Grade Level 

5th Grade 

Related Unit 

Earth’s Systems: The Hydrosphere 

Enduring Understandings Essential Questions 
● A system can be described in terms of its 

components and their interactions. (Cross Cutting 

Concept) 

● Earth’s major systems are the geosphere (solid and 

molten rock, soil, and sediments), the hydrosphere 

(water and ice), the atmosphere (air), and the 

biosphere (living things, including humans). 

● Earth’s systems interact in multiple ways to affect 

Earth’s surface materials and processes. 

 
*Common misconceptions: 

− the atmosphere, hydrosphere, lithosphere, and 

biosphere do not cause changes in one another; 

− these systems operate independently on Earth. 

● How does pollution affect the Hydrosphere? 

● How does pollution of the Hydrosphere affect 

another one of Earth’s Spheres? 

Transfer Goals 
● Asking questions (for science) and defining problems (for engineering) 

● Developing and using models 

● Planning and carrying out investigations 

● Analyzing and interpreting data 

● Using mathematics and computational thinking 

● Constructing explanations (for science) and designing solutions (for engineering) 

● Engaging in argument from evidence 

● Obtaining, evaluating, and communicating information 

Learning Objectives 
● Develop a model, using a specific given example of a phenomenon, to describe* ways that the geosphere, 

biosphere, hydrosphere, and/or atmosphere interact. In their model, students identify the relevant 

components of their example, including features of two of the following systems that are relevant for the 

given example: 

o Geosphere (i.e., solid and molten rock, soil, sediment, continents, mountains). 

o Hydrosphere (i.e., water and ice in the form of rivers, lakes, glaciers). 

o Atmosphere (i.e., wind, oxygen). 

o Biosphere (i.e., plants, animals [including humans]). 

● Identify and describe* relationships (interactions) within and between the parts of the Earth systems 

identified in the model that are relevant to the example (e.g., the atmosphere and the hydrosphere interact by 

exchanging water through evaporation and precipitation; the hydrosphere and atmosphere interact through 

air temperature changes, which lead to the formation or melting of ice). 

Library of Congress: 

Primary Sources 

Additional Student 

Materials/Supplies/Resources 
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● http://www.loc.gov/pictures/item/2012647266/ 

● https://www.loc.gov/pictures/item/2012647262/ 

● https://www.loc.gov/pictures/item/2012645401/ 

● https://www.loc.gov/pictures/item/2012647260/ 

● https://www.loc.gov/item/2018645228/ 

● https://www.loc.gov/item/2016801763/ 

● Science Notebook 

● “Testing Earth’s Water” retrieved from 

https://pmm.nasa.gov 

● https://www.nationalgeographic.org/media/w 

hat-water-pollution/ 

 Instructional Resources 
● https://ngss.nsta.org/DisplayStandard.aspx?view=topic&id=21 

● Think Pair Share Instructional Strategy http://www.adlit.org/strategies/23277/ 

http://www.loc.gov/pictures/item/2012647266/
https://www.loc.gov/pictures/item/2012647262/
https://www.loc.gov/pictures/item/2012645401/
https://www.loc.gov/pictures/item/2012647260/
https://www.loc.gov/item/2018645228/
https://www.loc.gov/item/2016801763/
https://drive.google.com/open?id=1POXzM2oF5t6UssSv9p3BrNRJdYDNHg4TjBPUzCHfMF4
https://pmm.nasa.gov/
https://pmm.nasa.gov/
https://www.nationalgeographic.org/media/what-water-pollution/
https://www.nationalgeographic.org/media/what-water-pollution/
https://www.nationalgeographic.org/media/what-water-pollution/
http://www.adlit.org/strategies/23277/
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Lesson Plan 
210 

mins. 

 

Engage 
How can I get students interested in this? 

 

30 mins. 

Project these primary sources from the Herblock Down to Earth Exhibition: 

● Toxic Waste: http://www.loc.gov/pictures/item/2012647266/ 

● Good News – We’ve Reduced the Nuclear Threat from Abroad 

https://www.loc.gov/pictures/item/2012647262/ 

● Gravel Pit turned Marina, Nevada https://www.loc.gov/pictures/item/2012645401/ 

● We can even improve on… https://www.loc.gov/pictures/item/2012647260/ 

 

Students partake in a “Think-Pair-Share” discussion about water pollution and its possible effect on land and life. (5- 

ESS2-1, RI.5.7) 

Explore 
What tasks/questions can I offer to help students puzzle through this? 

 
30 mins. 

● Students bring in a water sample from home or outside. These will be used in “Testing Earth’s Water” 

investigation described below. 

● Pose the question, “Is pollution always visible to the eye?” Scientists run tests to gather data to help them 

determine the health of a body of water. Today our focus is on the condition of a local water body. Each 

student participates in an experiment to gather both qualitative and quantitative data about freshwater. 

Teacher may display and follow the slides to guide “ Testing Earth’s Water” retrieved from 

https://pmm.nasa.gov. (5-ESS3-1, RI.5.6) 

- Materials Needed: pH strips, clear collecting jars, thermometers 

● Students document their findings in a science journal or on a data collection sheet. 

Explain 
How can I help students make sense of their observations? 

 
30 mins. 

● Students read the article and view the video clip on Water Pollution from National Geographic 

https://www.nationalgeographic.org/media/what-water-pollution/ (RI.5.1, RI.5.4, RI.5.7) 

● View the two primary sources to infer whether or not the bodies of water are polluted. Combine learned 

knowledge from the article, video, and experimental observations to make inferences about each primary 

source. Possible inferences include: 

● Primary Source 1: https://www.loc.gov/item/2018645228/ 

● Primary Source 2: https://www.loc.gov/item/2016801763/ 

Instructional options for differentiation: 

● DOK 1 – Brainstorm ideas on how to reduce the amount of pollution in the hydrosphere. 

● DOK 2 – Explain the relationship between the pollution in the hydrosphere and one other sphere. 

● DOK 3 – Make and justify a conjecture about how the hydrosphere will be affected in future years 

if pollution continues as is currently. 

● DOK 4 – Devise an approach among many alternatives to solve the problem of water pollution. 

(3-5 ETS1-2) 

Extend/Elaborate 30 mins. 

http://www.loc.gov/pictures/item/2012647266/
https://www.loc.gov/pictures/item/2012647262/
https://www.loc.gov/pictures/item/2012647262/
https://www.loc.gov/pictures/item/2012645401/
https://www.loc.gov/pictures/item/2012647260/
https://drive.google.com/open?id=1POXzM2oF5t6UssSv9p3BrNRJdYDNHg4TjBPUzCHfMF4
https://pmm.nasa.gov/
https://pmm.nasa.gov/
https://www.nationalgeographic.org/media/what-water-pollution/
https://www.nationalgeographic.org/media/what-water-pollution/
https://www.loc.gov/item/2018645228/
https://www.loc.gov/item/2016801763/
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How can my students apply their new knowledge to other situations?  

● The hydrosphere is just one of Earth’s spheres. How might pollution in the hydrosphere affect another one of 

Earth’s spheres? (5-ESS2-1) 

- Students conduct research on the effects of water pollution. Specific ideas could include water pollution 

and marine life, lack of drinking water in the world, acid rain, impacts on vegetation/crops. (RI.5.1, 

W.5.7) 

- Students draw a diagram to represent the hydrosphere and one additional sphere. Add labels following 

the “if, then” format to show a trickle effect of hydrosphere pollution. For example, “If garbage is in the 

ocean, then plastic bags will be floating around. If plastic bags are floating around, then animals might 

mistake them for jellyfish. If animals mistake bags for jellyfish, then they might eat the bag. If animals 

eat the bag, then they won’t be able to digest it. If animals can’t digest it, then they will not survive.” 

Evaluate 
How can I help my students self-evaluate and reflect on the learning? 

 
60 mins. 

● Display slide 3 in “Testing Earth’s Water” 

● Students sketch the pond and add labels for at least 3 factors that would make it in “good condition” for the 

fish living in it. Support label with explanation. (5-ESS2-1, RI.5.1, W.5.8) 

 
● Develop PSA for your community providing reasons why and steps to conserve/protect water. Rubric Option 

http://www.readwritethink.org/files/resources/lesson_images/lesson939/psa-rubric.pdf
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Developed by: S. Renderman 
 

 
Lesson Plan 4 

Climate Change 

Lesson Length 

Approximately 3.5 hours 

Grade Level 

5th Grade 

Related Unit 

Earth’s Systems: The Hydrosphere 

Enduring Understandings Essential Questions 

● A system can be described in terms of its 

components and their interactions. (Cross Cutting 

Concept) 

● Earth’s major systems are the geosphere (solid and 

molten rock, soil, and sediments), the hydrosphere 

(water and ice), the atmosphere (air), and the 

biosphere (living things, including humans). 

● Earth’s systems interact in multiple ways to affect 

Earth’s surface materials and processes. 

 
*Common misconceptions 

− the atmosphere, hydrosphere, lithosphere, and 

biosphere do not cause changes in one another; 

− these systems operate independently on Earth. 

● How does climate change effect the 

hydrosphere? 

● How do changes in the hydrosphere effect 

another one of Earth’s spheres? 

Transfer Goals 

● Asking questions (for science) and defining problems (for engineering) 

● Developing and using models 

● Planning and carrying out investigations 

● Analyzing and interpreting data 

● Using mathematics and computational thinking 

● Constructing explanations (for science) and designing solutions (for engineering) 

● Engaging in argument from evidence 

● Obtaining, evaluating, and communicating information 
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Learning Objectives 

● Develop a model, using a specific given example of a phenomenon, to describe* ways that the geosphere, 

biosphere, hydrosphere, and/or atmosphere interact. In their model, students identify the relevant 

components of their example, including features of two of the following systems that are relevant for the 

given example: 

o Geosphere (i.e., solid and molten rock, soil, sediment, continents, mountains). 

o Hydrosphere (i.e., water and ice in the form of rivers, lakes, glaciers). 

o Atmosphere (i.e., wind, oxygen). 

o Biosphere (i.e., plants, animals [including humans]). 

● Identify and describe* relationships (interactions) within and between the parts of the Earth systems 

identified in the model that are relevant to the example (e.g., the atmosphere and the hydrosphere interact by 

exchanging water through evaporation and precipitation; the hydrosphere and atmosphere interact through 

air temperature changes, which lead to the formation or melting of ice). 

Library of Congress: 

Primary Sources 

Additional Student 

Materials/Supplies/Resources 

● The Earth’s Water Cycle in a Changing Climate (45 

mins Webinar) 

https://www.loc.gov/today/cyberlc/feature_wdesc. 

php?rec=4339 

● Science Notebook 

● Climate change 

https://climatekids.nasa.gov/time-machine/ 

● Climate Trivia 

https://climatekids.nasa.gov/trivia/ 

● https://blogs.loc.gov/teachers/2016/05/prima 

ry-sources-in-science-classrooms-coal-river- 

and-human-impacts-on-earths-systems/ 

Instructional Resources 

● https://ngss.nsta.org/DisplayStandard.aspx?view=topic&id=21 

● https://www.exploratorium.edu/climate/oceans-and-water 

https://www.loc.gov/today/cyberlc/feature_wdesc.php?rec=4339
https://www.loc.gov/today/cyberlc/feature_wdesc.php?rec=4339
https://www.loc.gov/today/cyberlc/feature_wdesc.php?rec=4339
https://www.loc.gov/today/cyberlc/feature_wdesc.php?rec=4339
https://climatekids.nasa.gov/time-machine/
https://climatekids.nasa.gov/time-machine/
https://climatekids.nasa.gov/trivia/
https://climatekids.nasa.gov/trivia/
https://www.exploratorium.edu/climate/oceans-and-water
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Lesson Plan 
210 

mins. 

 

Engage 
How can I get students interested in this? 

 

30 mins. 

● View to the webinar from Library of Congress, “The Earth’s Water Cycle in a Changing Climate” (45 mins 

Webinar) https://www.loc.gov/today/cyberlc/feature_wdesc.php?rec=4339 

● Teacher stops periodically to discuss and allow students to take notes. 

Explore 
What tasks/questions can I offer to help students puzzle through this? 

 

30 mins. 

● Read the article, “How is the Hydrosphere Changing” from https://www.agci.org/earth-systems/hydrosphere 

● Groups of students conduct the experiment The Greenhouse Effect to investigate how climate change affects 

Earth’s spheres. http://kidminds.org/how-to-explain-the-greenhouse-effect-to-kids-with-printables/ 

● Suggested to pair with the text, Polar Bear, Why is Your World Melting by: Robert E. Wells 

 
*Common misconceptions include: 

- Increases in global temperatures in the atmosphere and the consequent warming of the oceans, will only 

create a problem for people living along the coast. 

- Humans are the only cause of global warming. 

Explain 
How can I help students make sense of their observations? 

 
30 mins. 

Using the article, diagram, and table provided in Climatica http://climatica.org.uk/climate-science-information/the- 

hydrosphere-global-water students work through the instruction options. 

Instructional options for differentiation: 
 

● DOK 1 – Identify a pattern/trend among the population and water supply/demand. 

● DOK 2 – Interpret data from the provided table. 

● DOK 3 – Draw conclusions from the table and diagram and generalize a pattern regarding climate change and 

water availability. 

● DOK 4 – Analyze the article, diagram and table to synthesize information and develop a summary about 

climate change and water availability. 

https://www.loc.gov/today/cyberlc/feature_wdesc.php?rec=4339
https://www.agci.org/earth-systems/hydrosphere
http://kidminds.org/how-to-explain-the-greenhouse-effect-to-kids-with-printables/
http://climatica.org.uk/climate-science-information/the-hydrosphere-global-water
http://climatica.org.uk/climate-science-information/the-hydrosphere-global-water
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Extend/Elaborate 
How can my students apply their new knowledge to other situations? 

 

 
30 mins. 

Synthesize the two articles and interpret how Earth’s spheres are interdependent on each other:  
 

● Global Warming https://climatekids.nasa.gov/harsh-winter/ 

● Climate Time Machine https://climatekids.nasa.gov/time-machine/ 

 

Students develop a model/diagram to show how two of Earth’s spheres interact and include how this interaction 

affects climate change. 

Evaluate 
How can I help my students self-evaluate and reflect on the learning? 

 

60 mins. 

Provide students the opportunity to present their model/diagram showing how two of Earth’s spheres interact, 

including how climate change affects this interaction. 

● Include claim of a cause for climate change 

● Support with evidence from articles, videos and/or tables (multiple sources) 

● Draw conclusions about what patterns could develop in regard to climate change 

● Allow students to ask questions and provide feedback to one another after each presentation. 

(5-ESS2-1, 5-ESS3-1) 

Rubric Option 

https://climatekids.nasa.gov/harsh-winter/
https://climatekids.nasa.gov/time-machine/
http://www.readwritethink.org/files/resources/lesson_images/lesson110/rubric.pdf
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Lesson Plan 5 

Helping the Hydrosphere 

Lesson Length 

Approximately 3.5 hours 

Grade Level 

5th Grade 

Related Unit 

Earth’s Systems: The Hydrosphere 

Enduring Understandings Essential Questions 

● A system can be described in terms of its 

components and their interactions. (Cross Cutting 

Concept) 

● Earth’s major systems are the geosphere (solid and 

molten rock, soil, and sediments), the hydrosphere 

(water and ice), the atmosphere (air), and the 

biosphere (living things, including humans). 

● Earth’s systems interact in multiple ways to affect 

Earth’s surface materials and processes. 

 
*Common misconceptions: 

− the atmosphere, hydrosphere, lithosphere, and 

biosphere do not cause changes in one another; 

− these systems operate independently on Earth. 

● How are the hydrosphere and the biosphere 

interconnected? 

● How can people make a positive impact on the 

hydrosphere? 

Transfer Goals 

● Asking questions (for science) and defining problems (for engineering) 

● Developing and using models 

● Planning and carrying out investigations 

● Analyzing and interpreting data 

● Using mathematics and computational thinking 

● Constructing explanations (for science) and designing solutions (for engineering) 

● Engaging in argument from evidence 

● Obtaining, evaluating, and communicating information 
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Learning Objectives 

● Develop a model, using a specific given example of a phenomenon, to describe* ways that the geosphere, 

biosphere, hydrosphere, and/or atmosphere interact. In their model, students identify the relevant 

components of their example, including features of two of the following systems that are relevant for the 

given example: 

o Geosphere (i.e., solid and molten rock, soil, sediment, continents, mountains). 

o Hydrosphere (i.e., water and ice in the form of rivers, lakes, glaciers). 

o Atmosphere (i.e., wind, oxygen). 

o Biosphere (i.e., plants, animals [including humans]). 

● Identify and describe* relationships (interactions) within and between the parts of the Earth systems 

identified in the model that are relevant to the example (e.g., the atmosphere and the hydrosphere interact by 

exchanging water through evaporation and precipitation; the hydrosphere and atmosphere interact through 

air temperature changes, which lead to the formation or melting of ice). 

Library of Congress: 

Primary Sources 

Additional Student 

Materials/Supplies/Resources 

 
● https://www.loc.gov/item/cmns001209/ 

● https://www.loc.gov/item/2017880523/ 

● https://www.loc.gov/item/2003655672/ 

● https://www.loc.gov/item/99614698/ 

● Science Notebook 

● Computer with internet access for student use 

● Supplies to develop a Public Service 

Announcement 

- Digital platform 

- Poster creation 

- Written/Spoken 

Instructional Resources 

● https://ngss.nsta.org/DisplayStandard.aspx?view=topic&id=21 

● Library of Congress Primary Source Analysis Tool 

● https://www.worldwildlife.org/threats/pollution 

● https://helpsavenature.com/effects-of-water-pollution-on-animals 

https://www.loc.gov/item/cmns001209/
https://www.loc.gov/item/2017880523/
https://www.loc.gov/item/2003655672/
https://www.loc.gov/item/99614698/
https://ngss.nsta.org/DisplayStandard.aspx?view=topic&amp;id=21
https://drive.google.com/open?id=13aj9dQ-sMTosqvlfB1bc_y_3OQ0bNRcn
https://www.worldwildlife.org/threats/pollution
https://helpsavenature.com/effects-of-water-pollution-on-animals


Helping the Hydrosphere 
Lesson 5 of 6 

Earth & Its Environment 

Earth’s Systems: The Hydrosphere 

Page 3 of 4 

 

 

 

 

Lesson Plan 
210 

mins. 

 

Engage 
How can I get students interested in this? 

 

30 mins. 

Use the Library of Congress Primary Source Analysis Tool to analyze the interactions between the biosphere and the 

hydrosphere. Grapple with the question, “How are the biosphere and the hydrosphere interdependent?” 

● Pond life https://www.loc.gov/item/cmns001209/ 

● Swamp life https://www.loc.gov/item/2017880523/ 

● Polar life https://www.loc.gov/item/2003655672/ 

● Ocean life https://www.loc.gov/item/99614698/ 

Explore 
What tasks/questions can I offer to help students puzzle through this? 

 

30 mins. 

 
Students play the digital game “Water Life” to raise awareness and interest in topics dealing with estuaries, water 

quality, tides, marine debris, and what YOU can do to help. https://games.noaa.gov/oscar/foreducators.html 

 
*Common misconceptions include: 

● Life on Earth cannot modify or cause change in the Earth’s systems. 

● Earth is too big for us to change, thus the impact of our activities is inconsequential. 
● Local people cannot improve their environments; it is out of their hands. 

Explain 
How can I help students make sense of their observations? 

 
30 mins. 

Pose the scenario that each of the Primary Sources have water pollution. 

Instructional options for differentiation: 

● DOK 1 – Brainstorm ideas of how to support the biosphere due to hydrosphere pollution. 

● DOK 2 – Infer how the biosphere will suffer as a result of hydrosphere pollution. 

● DOK 3 – Generate a hypothesis on the cause and effect of hydrosphere pollution on the biosphere, including 

how it not only effects the living thing shown but how, in turn, it effects the web of life. 

● DOK 4 – Devise an approach to solve the problem of hydrosphere pollution. 

https://www.loc.gov/item/cmns001209/
http://www.loc.gov/item/2017880523/
http://www.loc.gov/item/2003655672/
http://www.loc.gov/item/99614698/
https://games.noaa.gov/oscar/foreducators.html
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Extend/Elaborate 
How can my students apply their new knowledge to other situations? 

 

 
30 mins. 

Pair the articles 
 

● http://www.worldwatermonitoringday.org/about 

● https://climatekids.nasa.gov/how-to-help/ 

with the Library of Congress primary resources in order to develop a solution of how to reduce pollution of the 

hydrosphere. 

Evaluate 
How can I help my students self-evaluate and reflect on the learning? 

 

60 mins. 

 
 

Students reflect on their findings on how pollution of one of Earth’s spheres (hydrosphere) negatively affects another 

of Earth’s spheres (biosphere). Collaboratively develop a Public Service Announcement (PSA) to be shared with the 

school and community including ideas of how to reduce pollution or resolve the problem. 

Students self and peer assess this PSA by analyzing proposed solutions and ranking the top few of the class. 

 
Rubric Option 

http://www.worldwatermonitoringday.org/about
https://climatekids.nasa.gov/how-to-help/
http://www.readwritethink.org/files/resources/lesson_images/lesson939/psa-rubric.pdf
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Lesson Plan 6 

Hydroelectric Power 

Lesson Length 

Approximately 2.5-3 hours 

Grade Level 

5th Grade 

Related Unit 

Earth’s Systems: The Hydrosphere 

Enduring Understandings Essential Questions 

● A system can be described in terms of its 

components and their interactions. (Cross Cutting 

Concept) 

● Earth’s major systems are the geosphere (solid and 

molten rock, soil, and sediments), the hydrosphere 

(water and ice), the atmosphere (air), and the 

biosphere (living things, including humans). 

● Earth’s systems interact in multiple ways to affect 

Earth’s surface materials and processes. 

 
*A common misconception is that the atmosphere, 

hydrosphere, lithosphere, and biosphere do not cause 

changes in one another; these systems operate 

independently on Earth. 

● Do all people have equal access to freshwater? 

● What solutions could be developed to help 

bring water to areas that do not have it? 

● How do two of Earth’s systems interact when 

bringing freshwater to areas of need? 

Transfer Goals 

● Asking questions (for science) and defining problems (for engineering) 

● Developing and using models 

● Planning and carrying out investigations 

● Analyzing and interpreting data 

● Using mathematics and computational thinking 

● Constructing explanations (for science) and designing solutions (for engineering) 

● Engaging in argument from evidence 

● Obtaining, evaluating, and communicating information 
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Learning Objectives 

● Develop a model, using a specific given example of a phenomenon, to describe* ways that the geosphere, 

biosphere, hydrosphere, and/or atmosphere interact. In their model, students identify the relevant 

components of their example, including features of two of the following systems that are relevant for the 

given example: 

o Geosphere (i.e., solid and molten rock, soil, sediment, continents, mountains). 

o Hydrosphere (i.e., water and ice in the form of rivers, lakes, glaciers). 

o Atmosphere (i.e., wind, oxygen). 

o Biosphere (i.e., plants, animals [including humans]). 

● Identify and describe* relationships (interactions) within and between the parts of the Earth systems 

identified in the model that are relevant to the example (e.g., the atmosphere and the hydrosphere interact by 

exchanging water through evaporation and precipitation; the hydrosphere and atmosphere interact through 

air temperature changes, which lead to the formation or melting of ice). 

Library of Congress: 

Primary Sources 

Additional Student 

Materials/Supplies/Resources 

Gallery: 

● https://www.loc.gov/resource/hhh.ca1758.photos 

?st=gallery 

● Science Notebook 

● Homemade Hydroelectric Power needs per 

student 

- One plastic foam or plastic coated plate 

- Scissors 

- Pencil 

- Water faucet 

● https://www.renewableenergyworld.com/hydr 

opower/tech.html 

Instructional Resources 

● https://ngss.nsta.org/DisplayStandard.aspx?view=topic&id=21 

● https://www.britannica.com/science/hydroelectric-power 

● https://www.eia.gov/energyexplained/index.php?page=hydropower_home 

● Library of Congress Primary Source Analysis Tool 

https://www.loc.gov/resource/hhh.ca1758.photos?st=gallery
https://www.loc.gov/resource/hhh.ca1758.photos?st=gallery
https://www.renewableenergyworld.com/hydropower/tech.html
https://www.renewableenergyworld.com/hydropower/tech.html
https://www.renewableenergyworld.com/hydropower/tech.html
https://www.britannica.com/science/hydroelectric-power
https://www.eia.gov/energyexplained/index.php?page=hydropower_home
https://drive.google.com/open?id=13aj9dQ-sMTosqvlfB1bc_y_3OQ0bNRcn
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Lesson Plan 
150-180 

mins. 

 

Engage 
How can I get students interested in this? 

 

30 mins. 

● Display the gallery of primary sources, allowing students to view each component of the hydroelectric plant. 

● https://www.loc.gov/resource/hhh.ca1758.photos?st=gallery 

● Allow time for students to analyze primary sources (see teacher resources for analysis tool) and discuss 

thoughts. Document initial thinking in Science Notebook. (5-ESS2-1, SS.G.2.5, RI.5.7) 

Explore 
What tasks/questions can I offer to help students puzzle through this? 

 

mins. 

Conduct the experiment “Homemade Hydroelectric Power” to demonstrate how waterwheels are used to generate 

power and electricity. 

1. Using the scissors, cut six one-inch slits that are evenly spaced around the outside edge of the plate. 

2. Use these cuts to form blades as you bend them away from the plate. 

3. Push a pencil through the middle of the plate and work it back and forth until the pencil moves freely. 

4. Turn the water faucet on and adjust it so that a fast stream of water flows out. 

5. Hold the pencil so that one of the blades from the wheel catches the stream of water. 

(5-ESS2-1, SS.G.2.5) 

 
As the water comes out of the faucet, it pushes against one blade of the wheel, then another, and another until the 

wheel is set in motion. This motion can be used to generate large amounts of power and produce a type of electricity 

known as hydroelectric power. (365 More Simple Science Experiments with Everyday Materials (1998), p.49) 

Explain 
How can I help students make sense of their observations? 

 
30 mins. 

Students read this article and view video, “How hydroelectric power works” (RI.5.7) 

https://www.renewableenergyworld.com/hydropower/tech.html 

Instructional options for differentiation: 

● DOK 1 – Recall the steps taken to transform water into usable energy. 

● DOK 2 – Develop a diagram of a water-powered mill. 

● DOK 3 – Cite evidence and develop a logical argument about the need for use of hydroelectric power. 

● DOK 4 – Gather and analyze information regarding side effects of hydroelectric power. 

 
*A common misconception is that Earth's resources are not finite--there is an endless supply of water, petroleum, and 

mineral resources. All we have to do is to explore for them. 

https://www.loc.gov/resource/hhh.ca1758.photos?st=gallery
https://www.renewableenergyworld.com/hydropower/tech.html
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Extend/Elaborate 
How can my students apply their new knowledge to other situations? 

 

 
30 mins. 

Review from the readings, photographs, and videos: 
 

● How does energy transition from one form to another as water moves from behind a dam to 

downstream of a dam? 

● Describe how hydroelectric energy is harnessed. 

● What are some of the downsides of using hydroelectric power? 

Evaluate 
How can I help my students self-evaluate and reflect on the learning? 

 

60 mins. 

● View Energy 101: Hydropower and answer the following questions: 

1. How does a hydropower facility generate electricity? 

2. How much of the energy in the US is generated by hydropower? 

3. What makes hydropower renewable? 

4. How does an impoundment generate electricity? 

5. How does a diversion generate electricity? 

6. What is pumped storage hydropower? 

7. What is new in hydropower technology? 

(5-ESS3-1)W.5.8, RI.5.7, RI.5.1) 

 
The unit overview has a cumulative quiz that can be administered 

 


