	Background- What does the teacher need to know before teaching this lesson? 

	
What is water?[footnoteRef:1] [1:  https://water.usgs.gov/edu/watercyclesummary.html] 

Water is a chemical compound consisting of two hydrogen atoms and one oxygen atom. The name water typically refers to the liquid state of the compound. The solid phase is known as ice and gas phase is called steam.

What are the three physical states of water?
[image: Description: http://www.fun-facts.org.uk/images/water.jpg]Pure water is tasteless, odorless, and colorless. Water can occur in three states: solid (ice), liquid, or gas (vapor). Solid water—ice is frozen water. When water freezes, its molecules move farther apart, making ice less dense than water. This means that ice will be lighter than the same volume of water, and so ice will float in water. Water freezes at 0° Celsius, 32° Fahrenheit. Liquid water is wet and fluid. This is the form of water with which we are most familiar. We use liquid water in many ways, including washing and drinking. Water as a gas—vapor is always present in the air around us. You cannot see it. When you boil water, the water changes from a liquid to a gas or water vapor. As some of the water vapor cools, we see it as a small cloud called steam. This cloud of steam is a mini-version of the clouds we see in the sky. At sea level, steam is formed at 100° Celsius, 212° Fahrenheit. The water vapor attaches to small bits of dust in the air. It forms raindrops in warm temperatures. In cold temperatures, it freezes and forms snow or hail. 

Why is water important for life? 
Several chemical properties of water make water indispensable for living creatures. Not only can water dissolve nearly anything, but it is also one of only a few materials that can exist as solid, liquid and gas within a relatively narrow range of temperatures. In some organisms, up to 90% of their body weight comes from water; up to 60% of the human adult body is water.

Where does the Earth's water come from?
Primordial Earth was a radiant globe made of magma, but all magmas contain water. Water set free by magma began to cool down the Earth's atmosphere, and eventually the environment became cool enough so water could stay on the surface as a liquid. Volcanic activity kept and still keeps introducing water into the atmosphere, thus increasing the surface-water and groundwater volume of the Earth.

What are the different sources of water?
Rainwater, oceans, rivers, lakes, streams, ponds and springs are natural sources of water. Dams, wells, tube wells, hand-pumps, and canals are man-made sources of water. Rain water collects on the earth in the form of surface water and underground water. Water present on the surface of the earth in the form of oceans, rivers, lakes, ponds and streams is called surface water. The water in rivers and lakes comes from rain and melting of snow on mountains. Rivers flow into the sea. Some of the rainwater seeps through the soil on to the non-porous rocks below. This is underground water. Sometimes due to high pressure, this water sprouts out in the form of springs. It can be obtained by digging wells, sinking tube wells, etc.

How much of the Earth is covered with water?
About 70 % of the earth’s surface is covered with water. 97 % of the water on the earth is salt water. Salt water is filled with salt and other minerals, and humans cannot drink this water. Although the salt can be removed, it is a difficult and expensive process. 2 % of the water on earth is glacier ice at the North and South Poles. This ice is fresh water and could be melted; however, it is too far away from where people live to be usable. Less than 1% of all the water on earth is fresh water that we can actually use. We use this small amount of water for drinking, transportation, heating and cooling, industry, and many other purposes. 

What is the water cycle?
The water cycle describes the existence and movement of water on, in, and above the Earth. Earth's water is always in movement and is always changing states, from liquid to vapor to ice and back again. The water cycle has been working for billions of years and all life on Earth depends on it continuing to work; the Earth would be a pretty stale place without it.


Where does drinking water come from?[footnoteRef:2] [2:  http://extension.psu.edu/natural-resources/water/youth/drinking-water/the-water-we-drink] 

Drinking water comes from natural sources that are either groundwater or surface water. Water is pumped, both from groundwater or surface water sources, into pipes or tanks. The pipes eventually lead to our homes, schools, businesses, and any place where you can turn on the tap and drink water. Most people in the U.S. who live in large cities and towns get their water from a public water supply. If you have a public water supply, a local government agency or private industry delivers water to your home. It comes through a network of underground pipes from a large source of water that you share with your neighbors and community. Your household will receive a bill from your public water supplier based on how much water you use.

How is water polluted?[footnoteRef:3] [3: https://www.epa.gov/environmental-topics/water-topics] 

Water pollution is any chemical, biological, or physical change in water quality that harms living organisms or makes water unsuitable for desired uses. Water   pollution   can   come   from   single (point) sources, or from larger and   dispersed (nonpoint) sources. Point sources discharge pollutants at specific locations through drain pipes, ditches, or sewer lines into bodies of surface water.  Examples include factories, sewage treatment plants (which remove some, but not all, pollutants), underground mines, and oil tankers. Because point sources are located at specific places, they are fairly easy to identify, monitor, and regulate.   Most developed countries have laws that help to control point-source discharges of harmful chemicals into   aquatic systems. In most developing countries, there is little control of such discharges. Nonpoint sources   are broad, and diffuse areas, rather than points, from which pollutants enter bodies of surface water or air.  Examples include runoff of   chemicals and sediments from cropland, livestock feedlots, logged forests, urban streets, parking lots, lawns, and golf courses.  We have made little progress in controlling water pollution  from nonpoint  sources because of the difficulty and expense of identifying and controlling discharges from so many diffuse sources.

How is drinking water treated?[footnoteRef:4] [4:  http://www.cdc.gov/healthywater/drinking/public/water_treatment.html] 

Drinking water sources are subject to contamination and require appropriate treatment to remove disease-causing agents. Public drinking water systems use various methods of water treatment to provide safe drinking water for their communities. Today, the most common steps in water treatment used by community water systems (mainly surface water treatment) include:
· Coagulation and flocculation: Coagulation and flocculation are often the first steps in water treatment. Chemicals with a positive charge are added to the water. The positive charge of these chemicals neutralizes the negative charge of dirt and other dissolved particles in the water. When this occurs, the particles bind with the chemicals and form larger particles, called floc.
· Sedimentation: During sedimentation, floc settles to the bottom of the water supply, due to its weight. This settling process is called sedimentation.
· Filtration: Once the floc has settled to the bottom of the water supply, the clear water on top will pass through filters of varying compositions (sand, gravel, and charcoal) and pore sizes, in order to remove dissolved particles, such as dust, parasites, bacteria, viruses, and chemicals.
· Disinfection: After the water has been filtered, a disinfectant (for example, chlorine, chloramine) may be added in order to kill any remaining parasites, bacteria, and viruses, and to protect the water from germs when it is piped to homes and businesses.

What can we do to protect our water?3
Generally speaking, contaminated groundwater is very difficult and expensive to clean up. Solutions can be found after groundwater has been contaminated but this isn't always easy. The best thing to do is adopt pollution prevention and conservation practices in order to protect important groundwater supplies from being contaminated or depleted in the first place. Top 10 ways to protect and conserve groundwater include:
· Dispose of chemicals properly.
· Take used motor oil to a recycling center.
· Limit the amount of fertilizer used on plants.
· Take short showers.
· Shut water off while brushing teeth.
· Run full loads of dishes and laundry.
· Check for leaky faucets and have them fixed.
· Abandon all wells that are not needed.
· Keep a pitcher of drinking water in the refrigerator.
· Get involved in water education.


	Further readings 

	
Why is Water Important for Life?: https://epa.gov/watersense/watersense-kids
Water Resources: http://www.greenfacts.org/en/water-resources/index.htm#2
Sources and Causes of Water Pollution: http://www.conserve-energy-future.com/sources-and-causes-of-water-pollution.php
Protect Sources of Drinking Water: https://www.epa.gov/sourcewaterprotection




	Standards - What standards are being met by teaching this lesson?

	
· K-12 Integrated Environmental and Sustainability Learning Standards (See Appendix Table 1)
· California Education and the Environment Initiative (See Appendix Table 2)
· Next Generation Science Standards (See Appendix Table 3)
· Common Core State Standards (See Appendix Table 4)




	Necessary supplies - What supplies will you need to teach the class?

	
· Internet access
· Projector
· Additional worksheets 
· Library research capabilities
· Poster materials: paper, art supplies
· 1 empty gallon jug of water




	Do Now - (Written on board/projector) What quick independent activity will students engage in as soon as they arrive in class that will review past learning or preview the day’s learning? 

	
How do we use water? (5-10 minutes)

Ask the students to write down a list of all the ways they can think of that they and their families use water. Call on students to share their lists.





	Objective for the Day – (Written on board/projector) What skill are you going to teach and what should the students be able to do by the end of the class to demonstrate what they have learned?

	
Students will learn about …
· How the water cycle works
· How water treatment plants work  
· What chemicals we add to our drinking water and why
· How we can conserve water

Key words:
Water cycle                      water
Water treatment                solid
Conservation                    liquid
Consumption                    gas


	Purpose – Why is it important for students to learn this skill? Explain why today’s lesson matters. 

	
Water is a finite and precious resource and we all have a role in keeping it clean.




	Teaching the Skill – How will you teach this skill to students? What will the examples and the modeling look like? How will you ensure that all students are actively participating in the lesson?

	Step 1: 

	The Incredible Journey of Water through the Water Cycle[footnoteRef:5] (5-10 minutes)  [5:  http://www.projectwet.org/resources/materials/discover-incredible-journey-water-through-water-cycle] 


Where does water come from, and where does it go? The earth’s water is constantly being used and reused through the water cycle in an endless movement of water around the planet’s earth systems. Earth’s natural systems constantly move and use water. Powered by the sun and the force of gravity, water as a liquid, gas or solid travels over, under, above and on the surface of the earth in an incredible journey called the water cycle.


[image: water cycle map]

http://www.openschool.bc.ca/courses/sos/sc08/html/toolbox_003e.html


	Step 2: 

	
The Water Cycle interactive (20 minutes)

Ask the students to explore the Water Cycle Activity: http://www.discoverwater.org/water-cycle/
Have the students read definitions aloud. Then, as a class, have students complete the matching activity. 




	Step 3: 

	
“Water Treatment” discussion (15-20 minutes)

Watch the video “Water Treatment Plant” (2:21 minutes) and then invite students to ask questions or make comments after the video.  http://www.pbslearningmedia.org/resource/ess05.sci.ess.watcyc.h2otreatment/water-treatment-plant/ 

To demonstrate 58 gallons per person per day really means, bring in an empty gallon jug of water so the students can visualize how much that adds up to. (If you can bring in 58 and have the students line them up in the front of the classroom that would be really cool!)

We learned that it is important to conserve water, but why do you think that matters? 

From EPA's Water Sense page: http://www3.epa.gov/watersense/kids/whysave.html
Did you know that less than 1% of all the water on Earth can be used by people? The rest is salt water (the kind you find in the ocean) or is permanently frozen [in glaciers] and we can't drink it, wash with it, or use it to water plants. As our population grows, more and more people are using up this limited resource. Therefore, it is important that we use our water wisely and not waste it.

Did you know that when we use water, we also use a lot of energy?

From EPA's Water Sense page: http://www3.epa.gov/watersense/pubs/waterenergy.html
Many Americans know about the importance of saving energy and water. But few know that it takes energy to pump, heat, treat, and deliver the water we use every day. On average, the annual energy used to deliver and treat water for only 10 households could power a refrigerator for more than two years. Heating water for showering, bathing, shaving, cooking, dishwashing, and doing laundry also requires a lot of energy. (Although I have provided the links to these pages and you can keep them if you like, they are public and we don't need to site or quote them.)


	Step 4: 

	How you can help? discussion (10-15 minutes)

As a class, explore how we can save water. 10 water-saving tips[footnoteRef:6]: [6:  http://www.edenproject.com/learn/for-everyone/water-saving-tips] 

1. Turn off the tap when you brush your teeth – this can save 6 liters of water per minute. 
2. Place a cistern displacement device in your toilet cistern to reduce the volume of water used in each flush. You can get one of these from your water provider. 
3. Take a shorter shower. Shower can use anything between 6 and 45 liters per minute. 
4. Always use full loads in your washing machine and dishwasher – this cuts out unnecessary washes in between. 
5. Fix a dripping tap. A dripping tap can waste 15 liters of water a day, or 5,500 liters of water a year. 
6. Install a water butt to your drainpipe and use the water collected to water your plants, clean your car and wash your windows. 
7. Water your garden with a watering can rather than a hosepipe. A hosepipe uses 1,000 liters of water an hour. Mulching your plants (with bark chippings, heavy compost or straw) and watering in the early morning and late afternoon will reduce evaporation and also save water. 
8. Fill a jug with tap water and place this in your fridge. This will mean you do not have to leave the cold tap running for the water to run cold before you fill your glass. 
9. Install a water meter. When you're paying your utility provider for exactly how much water you use, laid out in an itemized bill, there's an incentive to waste less of the stuff. 
10. Invest in water-efficient goods when you need to replace household products. You can now buy water-efficient showerheads, taps, toilets, washing machines, dishwashers and many other water-saving products.

Discuss the different elements.



	Closure – Discuss the day’s activity and lesson plan with the class.   (10 minutes)

	
Ask students to review the lists they wrote at the beginning of class, then hand out the Water Saving Tips handout (attached). Ask students to pick three practices that they will do to conserve water.




	Take Home/Homework - An activity for the students to take home and perform.  Optional: Have the students return the next day with proof of completion of the activity.

	
Water Treatment research 

[bookmark: _GoBack]Ask the students to do a research project on what chemicals we add to our drinking water and why. Here's a good site: http://www.cdc.gov/healthywater/drinking/public/water_treatment.html
 





Third Grade: Water





Appendix of Tables

Appendix Table 1: K-12 Integrated Environmental and Sustainability Learning Standards

	Standard 1: Ecological, Social, and Economic Systems

	· Students develop knowledge of the interconnections and interdependency of ecological, social and economic systems.  They demonstrate understanding of how the health of these systems determines the sustainability of natural and human communities at local, regional, national, and global levels.

	Standard 2:  The Natural and Build Environment

	· Students engage in inquiry and systems thinking and use information gained through learning experiences in, about, and for the environment to understand the structure, components, and processes of natural and human-built environments.

	Standard 3: Sustainability and Civic Responsibility

	· Students develop and apply the knowledge, perspective, vision, skills, and habits of mind necessary to make personal and collective decisions and take actions that promote sustainability.




Appendix Table 2: California Education and the Environment Initiative

	Principle I: People Depend on Natural Systems

	· The continuation and health of individual human lives and of human communities and societies depend on the health of the natural systems that provide essential goods and ecosystem services.

	Concept B: Students need to know that the ecosystem services provided by natural systems are essential to human life and to the functioning of our economies and cultures.

	Principle III: Natural Systems Change in Ways that People Benefit from and can Influence

	· Natural systems proceed through cycles that humans depend upon, benefit from, and can alter.

	Concept A: Students need to know that natural systems proceed through cycles and processes that are required for their functioning.
	Concept B: Students need to know that human practices depend upon and benefit from the cycles and processes that operate within natural systems.
	Concept C: Students need to know that human practices can alter the cycles and processes that operate within natural systems.




Appendix Table 3:  Next Generation Science Standards

	From Molecules to Organisms: Structures and Processes

	· 5-LS1-1: Support an argument that plants get the materials they need for growth chiefly from air and water.

	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Engaging in Argument from Evidence: Engaging in argument from evidence in 3–5 builds on K–2 experiences and progresses to critiquing the scientific explanations or solutions proposed by peers by citing relevant evidence about the natural and designed world(s).

Support an argument with evidence, data, or a model.
	 LS1.C: Organization for Matter and Energy Flow in Organisms: Plants acquire their material for growth chiefly from air and water.
	Energy and Matter: Matter is transported into, out of, and within systems.

	Earth's Systems

	· 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.

	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Using Mathematics and Computational Thinking: Mathematical and computational thinking in 3–5 builds on K–2 experiences and progresses to extending quantitative measurements to a variety of physical properties and using computation and mathematics to analyze data and compare alternative design solutions.

Describe and graph quantities such as area and volume to address scientific questions.
	ESS2.C: The Roles of Water in Earth’s Surface Processes: Nearly all of Earth’s available water is in the ocean. Most fresh water is in glaciers or underground; only a tiny fraction is in streams, lakes, wetlands, and the atmosphere.
	Scale, Proportion, and Quantity: Standard units are used to measure and describe physical quantities such as weight and volume. 

	Earth and Human Activity

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

	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Obtaining, Evaluating, and Communicating Information: Obtain and combine information from books and other reliable media to explain phenomena.
	ESS3.C: Human Impacts on Earth Systems: Human activities in agriculture, industry, and everyday life have had major effects on the land, vegetation, streams, ocean, air, and even outer space. But individuals and communities are doing things to help protect Earth’s resources and environments.
	Systems and System Models: A system can be described in terms of its components and their interactions. 

Connections to Nature of Science: Science findings are limited to questions that can be answered with empirical evidence.

	Earth's Systems

	· 2-ESS2-3: Obtain information to identify where water is found on Earth and that it can be solid or liquid.

	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Obtaining, Evaluating, and Communicating Information: Obtaining, evaluating, and communicating information in K–2 builds on prior experiences and uses observations and texts to communicate new information.

Obtain information using various texts, text features (e.g., headings, tables of contents, glossaries, electronic menus, icons), and other media that will be useful in answering a scientific question.
	 ESS2.C: The Roles of Water in Earth’s Surface Processes: Water is found in the ocean, rivers, lakes, and ponds. Water exists as solid ice and in liquid form.
	Patterns: Patterns in the natural world can be observed.




Appendix Table 4: Common Core State Standards

	Mathematics

	Mathematical Practices

	Reason abstractly and quantitatively
· CCSS.Math.Practice.MP2: Mathematically proficient students make sense of quantities and their relationships in problem situations.

	Model with mathematics 
· CCSS.Math.Practice.MP4: Mathematically proficient students can apply the mathematics they know to solve problems arising in everyday life, society, and the workplace.

	English Language Arts 

	Reading: Informational Text

	Integration of Knowledge and Ideas 
· CCSS.ELA-Literacy.RI.3.7: Use information gained from illustrations (e.g., maps, photographs) and the words in a text to demonstrate understanding of the text (e.g., where, when, why, and how key events occur).

	Writing

	Research to Build and Present Knowledge 
· CCSS.ELA-Literacy.W.3.8: Recall information from experiences or gather information from print and digital sources; take brief notes on sources and sort evidence into provided categories.

	Speaking and Listening

	Comprehension and Collaboration
· CCSS.ELA-Literacy.SL.3.3: Ask and answer questions about information from a speaker, offering appropriate elaboration and detail.

	Presentation of Knowledge and Ideas
· CCSS.ELA-Literacy.SL.3.6: Speak in complete sentences when appropriate to task and situation in order to provide requested detail or clarification.
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