Measurement and Conservation of Freshwater Unit Plan
Teagan Wernicke and Ashley Conroy 

 In a time plagued by global warming and wasteful practices, children need to be educated about water and its conservation. This unit plan teaches fifth grade students about the distribution of water on Earth including saltwater, freshwater, and clean, potable water available to people in different areas of the world. Integrating math, social studies, and literature, this unit requires students to graph the distribution of water on Earth, use maps to compare freshwater sources in different countries, and keep a journal of their daily water usage. Plus, the class will take a field trip to a local water treatment plant or water park to observe some uses of water firsthand. To round out the unit, students will create (and later implement) proposals for conserving water in their school. To do this they will write a persuasive essay to the principal to try to persuade him or her to conserve more water as a school.

Lesson #1, Introduction and Demonstration
Standards Addressed  
 Next Generation Science Standards:
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.
Common Core:
Literary: W.5.10 Write routinely over extended time frames (time for research, reflection, and revision) and shorter time frames (a single sitting or a day or two) for a range of discipline-specific tasks, purposes, and audiences.

Learning Objectives
 
	Objective
	Assessment

	Students will recall prior knowledge about water and its distribution on Earth.
	Pre-assessment Discussion

	Students will understand the distribution of freshwater and saltwater on Earth and how much is available for human use.
	“Where is Water Found?” Demonstration

	Students will be able to keep track of their daily water usage in a journal.
	Daily Journal Entries 


 
Academic Language/Language Function Objectives
Saltwater: water that contains a large amount of salt
freshwater: Water containing no salt
polar ice: Ice that makes up Antarctica, North Pole, and most of Greenland. Ice that makes      up land masses
atmospheric moisture: Water within the atmosphere which makes clouds
glaciers: a slowly moving mass or river of ice formed by the accumulation and compaction of snow on mountains or near the poles
groundwater: water held underground in the soil or pores and crevices in rocks

Assessments
 Pre-Assessment Discussion

 Instructional Strategies and Learning Tasks (Procedures & Timelines)
 
	Time
	Instructional Strategies/Learning Tasks
	Purpose

	 10 minutes
	 Pre-Assessment Discussion - Students share what they already know about water.
· How much of Earth is made up of water?
· How much of that water is fresh water?
· Where do we find fresh water?
· Why can’t we drink ocean water/salt water?
	 To assess what knowledge students already have about freshwater and water in general

	 10 minutes
	 “Where is Water Found?” Demonstration 
· see procedure below
	To show how much water is available for humans to use

	 10
minutes
	Introducing Journal Activity - Students will be recording their freshwater usage in their journals every day throughout the unit. Journal entries should not be in complete sentences, but should contain specific data about how many times students turn on a sink, flush a toilet, take a shower (and the approximate length of their showers), or drink water. This data will be sorted into a graph at the end of the unit. 
	This will be used to show how much water each student/family uses throughout the day, and will also be used for graphing in future lessons


 
 “Where is Water Found?” Demonstration
	Materials: 
· 1 large clear container (vat) 
· 1 medium clear container 
· 4 small clear containers (test tubes if possible)
· set of measuring cups
· set of measuring spoons
· masking tape
· marker
	Procedure: 
1. Set out and label all containers. Vat = Oceans (97%); small container 1 = Polar Ice (2.2%); small container 2 = Saltwater Lakes, Atmospheric Moisture, Glaciers (0.1%); small container 3 = Deep Underground (0.3%); small container 4 = Freshwater - Lakes, Rivers, Shallow Groundwater (0.3%).
2. Fill large container with six cups of water. Explain that this represents all of the water or Earth (75% of Earth is made up of water). 
3. Scoop three tablespoons of this water into the medium container. The large container now represents the oceans (97% of water on Earth).
4. Scoop 2 tablespoons and one ½ teaspoon of water from medium container into one small container. This small container represents polar ice (the ice that makes up Antarctica, the North Pole, and most of Greenland) which makes up 2.2% of the water on Earth. This water is not available to humans because it is frozen!
5. Scoop another ½ teaspoon of water from the medium container into the second small container. This represents 0.1% of water on Earth which is unavailable to humans because it is in saltwater lakes, in the atmosphere (clouds), or frozen in glaciers. 
6. Scoop one more teaspoon from the medium container into the third small container. This represents 0.3% of water on Earth which is deep underground and, therefore, unavailable to humans.
7. Pour the rest of the water (one teaspoon) from the medium container into the last small container. This small amount represents all of the freshwater available to humans. Compare with the large container. Discuss how often we use freshwater on a daily basis and how/why this could be a problem.
Reference: 
Fritzke, Sarah. (2013)  MnSTEP Teaching Activity Collection: MnSTEP Activities, Where is Water Found? Retrieved February 17, 2015 from http://serc.carleton.edu/sp/mnstep/activities/35545.html. 	

Materials and Resources for Demonstration
 Water, Vat, Measuring cups, 4 small containers, measuring spoons, masking tape, marker, whiteboard/ chalkboard




Student Supports  
They are getting visual, oral, and written support throughout this activity. 
Model of journal entry - teacher shares a day from his/her water usage journal to introduce the activity. 

Journal Entry Checklist
· One entry per day throughout the unit
· Entries include:
· Date
· List of different ways water was used
· At school
· At home
· Approximation of how much water was used for each activity
· Organization
· Teacher initial each day (progress check)





























Lesson # 2, Graphing
Standards Addressed
Next Generation Science Standards:
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.
Common Core:
3.MD.B.3. Represent and interpret data. (Draw a scaled bar graph to represent a data set w/ several categories.)

Learning Objectives
 
	Objective
	Assessment

	Students will be able to graph the amounts and percentages of the distribution of usable freshwater on Earth. 
	 Bar or pie graph

	 Students will be prepared for the upcoming field trip.
	Exit slip


 
Assessments
 Bar or pie graph

 Instructional Strategies and Learning Tasks (Procedures & Timelines)
 
	Time
	Instructional Strategies/Learning Tasks
	Purpose

	 30 minutes
	Graphing - First, model by showing examples of pie graphs and bar graphs. Then, students will create a graph to show the distribution of accessible freshwater on Earth. (Teacher provides percentages.) Choice of pie graph or bar graph.
	To teach students about graphs (math), and to help them visually understand how much water is available to humans

	 5-10
minutes
	 Introduction to field trip (possible places: water treatment plant, tour of water park). Brainstorm questions to ask during the field trip. Each student must write down one question he or she will ask during the field trip. Collect as an exit slip, and return to students at the beginning of the field trip.
	Students will begin thinking about something new they want to learn on the field trip. Students will be prepared to ask questions during the field trip. 


 
 
Student Supports  
Examples of pie graphs and bar graphs:
[image: earth-water-distribution.png][image: worldwatersupply.jpg]

Percentages provided for graphing: 
· 73% Ice and Snow
· 20% Lakes
· 3% Swamps and Marshes
· 3% Moisture in Soil
· 1% Rivers 






















Lesson # 3, Field Trip
Standards Addressed
Next Generation Science Standards:
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.

Learning Objectives
 
	Objective
	Assessment

	Students will learn new information about freshwater collection, distribution, and/or usage from an expert. 
	Five Things I Learned...


 
Assessments
 Students record five new facts they learned about water during the field trip. 

 Instructional Strategies and Learning Tasks (Procedures & Timelines)
 
	Time
	Instructional Strategies/Learning Tasks
	Purpose

	 All day
	Field trip. Return exit slips from the previous lesson to students,  encouraging them to ask questions throughout the field trip. Students should also carry a notebook and a pencil, so they can write down five new things they learned by the end of the field trip. 
	Students can experience first-hand one way that freshwater is collected (water treatment plant), distributed, and/or wasted (water park). 


 













Lesson # 4, Map Activity
Standards Addressed
Next Generation Science Standards:
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.
Wisconsin Model Academic Standards for Social Studies Instruction:
Geography A.8.1 Use a variety of geographic representations, such as political, physical, and topographic maps, a globe, aerial photographs, and satellite images, to gather and compare information about a place.
Geography A.8.5 Identify and compare the natural resource bases of different states and regions in the United States and elsewhere in the world, using  a statistical atlas, aerial photographs, satellite images, and computer databases.  

Learning Objectives
 
	Objective
	Assessment

	Students will be able to identify the sources of the freshwater they are using and drinking on a daily basis.
	Participation in discussion - Local and personal freshwater sources (well, city water, bottled water)

	Students will be able to compare their local sources for freshwater with the freshwater sources (or lack thereof) for people in other countries and continents.
	 Participation in discussion - Compare and contrast freshwater sources in different locations


 
Academic Language/Language Function Objectives
Physical map: a map that shows physical land features such as rivers, lakes, streams, mountains, etc.
 
Instructional Strategies and Learning Tasks (Procedures & Timelines)
 
	Time
	Instructional Strategies/Learning Tasks
	Purpose

	 10
minutes
	 Map activity - Students identify local freshwater sources on a map. (Example: Green Bay, Wisconsin, has the Fox River and the Great Lakes as plentiful sources). 
	Students identify the sources of the freshwater they use on a daily basis. 

	 25 minutes
	Compare the area you live in with other places on the map, either in the same country or in other countries and continents. (Example: Arizona and California have less freshwater - no rivers or large lakes - even though they are near the ocean - saltwater.) 
	This helps show, on a large scale, how fortunate some people are to live near fresh water while people in other states/countries need water brought to them. They may also need water treatment plants because their fresh water is polluted or unusable (Example: Mexico).


 *Google Maps may be used for this activity instead of paper maps if plausible.
 
Student Supports  
Visual support - maps, globe, Google Maps
 
Materials and Resources (Examples)
[image: wisconsin-map.jpg]               [image: arizona-map.jpg]
Freshwater sources in Wisconsin:			Freshwater sources in Arizona:
Lake Michigan, Lake Superior, Green		Some rivers, but no large freshwater lakes; 
Bay, many rivers, and other lakes			Gulf of California (bottom left) is saltwater 
				(connected to Pacific Ocean, visible on 
 							larger map)[image: MidEast.jpg]

Eastern Africa/Middle East:
Mostly deserts (orange and yellow areas on map)
except by the major rivers (green areas) because 
all of the seas and gulfs are salt water.








Lesson # 5, Graphing Journal Entry Results
Standards Addressed
Next Generation Science Standards:
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.
Common Core:
3.MD.B.3. Represent and interpret data. (Draw a scaled bar graph to represent a data set w/ several categories.)
SL.5.1 Engage effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with diverse partners on grade 5 topics and texts, building on others' ideas and expressing their own clearly.
W.5.1 Write opinion pieces on topics or texts, supporting a point of view with reasons and information.

Learning Objectives
 
	Objective
	Assessment

	Students will be able to discuss their journal entries with their partners.
	Teacher Observation: Students are sharing and listening to their partners

	Students will create a graph representing their different uses of freshwater on a daily basis (based on their journal entries). 
	Pie or bar graph


 
Academic Language/Language Function Objectives
Conservation: preservation, protection, or restoration of the natural environment, natural ecosystems, vegetation, and wildlife 

Assessments
Pie or bar graph
 
 Instructional Strategies and Learning Tasks (Procedures & Timelines)
 
	Time
	Instructional Strategies/Learning Tasks
	Purpose

	 15-20
minutes
	Students will share their journal with a partner, discussing the different ways they use water each day, how much water they use, and ways they could conserve water (turning off the sink while washing their hands, using a refillable water bottle). 
	Students hear how their classmates use freshwater on a daily basis. Students begin to think of ideas for conserving water.

	 15 minutes
	Graphing: Students graph the average amounts of water they used on a daily basis for each activity (showering, brushing teeth, etc.) Choice of pie graph or bar graph, preferably the opposite of the one used in the first graphing lesson about water distribution.
	Helps teacher see students’ understanding of graphs and how to make them. Also allows students to see in a different perspective how much water they use.

	 5-10 minutes
	With their partners or as a class, students brainstorm and record ways their school can conserve water. This will be a prewriting activity for the proposal students will be writing or the poster they will be making about conserving water as a school.
	Students begin to prepare ideas for the final activity of the unit, the conservation proposal or poster.



[image: Picture]
Student Supports







[image: track-your-daily-water-use2.png]


Lesson # 6, Conservation Proposals
 
Standards Addressed  
 Next Generation Science Standards:
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.
SL.5.1 Engage effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with diverse partners on grade 5 topics and texts, building on others' ideas and expressing their own clearly.
SL.5.4 Report on a topic or text or present an opinion, sequencing ideas logically and using appropriate facts and relevant, descriptive details to support main ideas or themes; speak clearly at an understandable pace.

Learning Objectives
 
	Objective
	Assessment

	Option 1: Students will be able to work with a partner to create a poster that portrays their conservation idea.
	Poster

	Option 1: Students will be able to present their ideas in front of the rest of the class using their poster and proposal.
	Presentation

	Option 2: Students will write a formal proposal (persuasive piece) to convince their school to begin conserving water.
	Proposal (persuasive essay)


 
Academic Language/Language Function Objectives
Conservation: preservation, protection, or restoration of the natural environment, natural ecosystems, vegetation, and wildlife

Assessments
Poster, presentation, proposal (persuasive essay)

 Instructional Strategies and Learning Tasks (Procedures & Timelines)
 
	Time
	Instructional Strategies/Learning Tasks
	Purpose

	20 minutes
	Option 1: Students meet with their partners from the day before. Each partnership makes a poster explaining an idea of how their school can conserve water.
	Students organize their ideas into a poster that can be shared with others.

	 25
minutes
	Each group presents their posters to the class. After hearing all of the ideas, the class will try to implement the most plausible ideas throughout the school, possibly by creating more posters, working with the principal, and making announcements to the rest of the school about the importance of conservation. 
	Students will see and hear multiple ideas of how freshwater can be conserved at school. Then, they may implement these ideas to conserve water either at school or in their own homes.

	Several 30 minute sessions (during writing workshop time)
	Option 2: Students meet with their partners from the day before. They begin to draft a proposal to the principal (or someone in the school) about something the school could do to help conserve water. Over the next few days, students will revise, edit, and publish their proposals before sending them to the principal. 
	Students write a formal persuasive piece to convince their school to begin actively conserving water.

	
	Option 3: If there is enough time and interest, students will both create and present a poster and write a proposal to the principal.
	


 
 
Student Supports

Poster and Presentation Checklist:
· Poster:
· Clearly portrays conservation idea
· Persuades readers/viewers of the importance of conserving freshwater
· Informs readers/viewers how to conserve freshwater
· Simplified language (all readers will understand)
· Includes at least one picture
· Well organized
· Colorful
· Neat
· Large print
· Easy to read from a distance
· Presentation:
· Presenters:
· Clearly explain conservation idea
· Inform listeners why it is important to conserve freshwater
· Inform listeners how to conserve freshwater
· Use poster as a visual aid
· 1-2 minutes in length
· Each partner/group member talks
· Speaks loud enough for everyone to hear
· Eye contact with the audience
· Audience Members:
· Paying attention to presenters
· No talking while others are presenting
· Eyes on the speaker
· Hands quiet
· Ask any questions you have after the presenters are finished presenting

Proposal Checklist:
· Content
· Explains why freshwater conservation is important
· Proposes idea for conserving water at school
· Clearly introduces idea
· Explains how to implement this idea using details
· Persuasive Elements
· Persuades audience to accept and/or consider point of view
· States and maintains a position on one issue throughout the paper
· Details, reasons, and examples support the point of view
· Counter argument provided to anticipate an opposing point of view
· Persuasive word choice
· Strong verbs
· Writing Elements
· Introduction that hooks the reader’s attention
· 2-3 body paragraphs with details and examples
· Transitions between ideas
· Conclusion supports the argument
· Well organized
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