	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: 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 an incandescent 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 drinking water is 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://www.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?

	
· Water Cycle coloring sheet (provided in appendix) 
· Ziploc bag (optional, see Step 3)
· Dirt (optional, see Step 3)
· Bean pod (optional, see Step 3)




	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? 

	
List of water-using activities (5-10 minutes) 

Ask the students to take out a piece of paper and a writing utensil. Give them two minutes to write down as many water-using activities as they can think of that they do on a regular basis (brushing their teeth, showering, drinking water, etc.). Spend a few minutes reviewing their activities to find similarities and differences. 




	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?

	
Today you will learn 
· How the water cycle works 
· Why water is important 

Keywords:
Water cycle - water keeps moving around and around
Evaporation - sun heats up water in the rivers or lakes or the ocean and turns it into vapor or steam.  The water Vapor or steam leaves the river, lake, or ocean and goes into the air.
Condensation - change of water vapor into water droplets.  The water vapor in the air gets cold and changes back into liquid, forming clouds.
Precipitation - water falling from the sky like rain, snow, sleet, hail


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

	
Students will learn how important water is to us and have an understanding of the water cycle. 




	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:
	
Video: Water Cycle – How Rain is Formed (5 minutes) 

After the introductory discussion, transition to the YouTube video (2:48 min). 
https://www.youtube.com/watch?v=s0bS-SBAgJI 
[bookmark: _GoBack]The video introduces the fundamental concepts of the water cycle (evaporation, condensation, and precipitation). Published by The Learning Junction

Ask the students to talk about what they saw and to ask questions about anything they did not understand. 


	Step 2:
	
“Evaporation, Condensation, and Precipitation” discussion (15 minutes)

The three key words of the water cycle are evaporation, condensation, and precipitation. Present these keywords on the board.  As a class, discuss them, refereeing to the video.


	Step 3: 
	
"Optional Follow-Up Activity"

In this activity, students can easily visualize the water cycle’s three main components. 

Directions: 
1. Fill a large Ziploc bag 1/3 full with dirt, water, and a bean pod. Seal the bag.
2. Tape the bag to a sunny window.
3. Spend a few minutes each day observing the evaporation, condensation, and precipitation that occurs in the bag.
4. If time allows, have students keep a journal of the experiment, drawing the changes they see each day. 




	Practice - What will it look like when you give the students the chance to practice on their own?  What activity will students complete? Remember, you are gradually releasing responsibility to the students over the course of the lesson. Students should ultimately be practicing the day’s objective independently. They might start by working in pairs or groups or with some helpful resources before working on their own. 

	
Water Cycle Adventure (20 minutes) 

A coloring activity of the water cycle (attached) will allow student to visualize the water cycle. Ask students to label the three key words they just learned as a quiz to see if they understood properly. In order to help them, draw three lines where each step should go on the coloring page, so that they can easily fill in the blank after they are done coloring.  Ask the students to share their thoughts. 




	Closure - What will you do to wrap up the class and check one more time for student understanding of the objective? (5 minutes)

	
What did we learn about water and the water cycle today? Can you tell me about the water cycle? When do you use the most water every day? 











First Grade: Water and the Water Cycle


Appendix of Tables

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

	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.




Appendix Table 2: California Education and the Environment Initiative

	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 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

	 Earth and Human Activity

	· K-ESS3-3: Communicate solutions that will reduce the impact of humans on the land, water, air, and/or other living things in the local environment.

	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.

Communicate solutions with others in oral and/or written forms using models and/or drawings that provide detail about scientific ideas.
	ESS3.C: Human Impacts on Earth Systems: Things that people do to live comfortably can affect the world around them. But they can make choices that reduce their impacts on the land, water, air, and other living things.

ETS1.B: Developing Possible Solutions: Designs can be conveyed through sketches, drawings, or physical models. These representations are useful in communicating ideas for a problem’s solutions to other people.
	Cause and Effect: Events have causes that generate observable patterns.

	Engineering Design

	· K-2-ETS1-1: Ask questions, make observations, and gather information about a situation people want to change to define a simple problem that can be solved through the development of a new or improved object or tool.

	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Asking Questions and Defining Problems: Asking questions and defining problems in K–2 builds on prior experiences and progresses to simple descriptive questions.

Ask questions based on observations to find more information about the natural and/or designed world(s).

Define a simple problem that can be solved through the development of a new or improved object or tool.
	ETS1.A: Defining and Delimiting Engineering Problems: A situation that people want to change or create can be approached as a problem to be solved through engineering.

Asking questions, making observations, and gathering information are helpful in thinking about problems.

Before beginning to design a solution, it is important to clearly understand the problem.
	n/a




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.1.7: Use the illustrations and details in a text to describe its key ideas.

	Writing

	Production and Distribution of Writing
· CCSS.ELA-Literacy.W.1.5: With guidance and support from adults, focus on a topic, respond to questions and suggestions from peers, and add details to strengthen writing as needed.

	Speaking and Listening

	Comprehension and Collaboration
· CCSS.ELA-Literacy.SL.1.3: Ask and answer questions about what a speaker says in order to gather additional information or clarify something that is not understood.

	Presentation of Knowledge and Ideas
· CCSS.ELA-Literacy.SL.1.4: Describe people, places, things, and events with relevant details, expressing ideas and feelings clearly.
· CCSS.ELA-Literacy.SL.1.5: Add drawings or other visual displays to descriptions when appropriate to clarify ideas, thoughts, and feelings.
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