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This curriculum is a year long, interdisciplinary unit that is implemented once a week in class during an environmental literacy block.  The main focus of this curriculum is for all kids to understand that they live within a water system that is interconnected to a larger, global cycle.  In this understanding, they will know that what we do in our local water environment has a direct impact on themselves and their families as well as other communities within the same watershed. Kids will understand the importance of water within their own bodies and environment by exploring the many uses of water.   Kids will be able to explain the cycle water takes on the Earth and in local bodies of water.  Kids will understand the geography of the watershed they live in as well as the biotic and abiotic elements of the local river ecosystem.  Kids will become very familiar with their local river by visiting, observing and drawing it on a monthly basis as well as researching its importance in their community.  Kids will use their knowledge of these cycles and processes to determine river health and make informed decisions about how to protect this precious resource.  Kids will serve their community by identifying and implementing a service learning project that will inform the citizens of Sharon about the health of the river and ways in which they can protect this finite resource.


Why is water important to our lives?


How does the river change throughout the seasons?


How does water cycle through the Earth?


What are the geographical features of our watershed?


What biotic elements make up our watershed?


How healthy is our watershed?


What can we do to improve or maintain the health of our watershed?

S5-6:49 Natural Resources

Identifying examples of good and poor management of natural resources

Responsible Management of the earth’s resources (air, water, soil, trees) is beneficial for the environment and human use

S5-6:48 Atmosphere, water cycle, weather, seasons

Diagramming, labeling and explaining the process of the water cycle (evaporation, precipitation, run-off)

S5-6:47 Forces and changes on the Earth’s Surface

Identifying examples of geologic changes on the earth’s surface, where possible in the local environment

S5-6:34   Students demonstrate their understanding of Energy Flow in an Ecosystem by…
Developing a model that shows how the flow of energy from the sun is transferred to organisms as food in order to sustain life.

S5-6:35 Interdependence within ecosystems

Developing a model for a food web of a local aquatic and local terrestrial environment

S5-6:1 through S5-6:8 Scientific Inquiry

Scientific questioning, predicting and hypothesizing, designing experiments, conducting experiments, representing data and analysis, applying results

S5-6:14 Students demonstrate their understanding of Physical Change by…

Predicting the effect of heating and cooling onthe physical state and the mass of a substance.

S5-6:15  Students demonstrate their understanding of Chemical Change by…
Observing evidence of simple chemical change to identify that new substances are formed when a chemical reaction has occurred

H&S SS5-6:12 Physical and cultural geography

Generating information related to the impact of human activities on the physical environment (through field studies, mapping, interviewing and using scientific instruments) in order to draw conclusions and recommend actions

1.  A lab report for a mini water cycle experiment. Students will be creating solar stills that will demonstrate the movement of water within a closed system.  Within these stills, they will identify questions that interact with a variety of variables to help them understand the movement of water on Earth.  They will develop hypotheses based on their questions, create an experiment, collect data, analyze the results and apply their understanding to the global water cycle.

2.  A play, comic strip or children’s book illustrating the journey of a raindrop through the water cycle.  Students will choose one of the options above to illustrate their understanding of the cycling of water on earth using specific vocabulary and including images that correlate to the water cycle processes.

3.  River Journals. Students will create their own journal in art class to record monthly observations, predictions, questions and illustrations in. These observations will be shared collectively and show change over time within the river ecosystem.

4.  Field Guide to the biotic features of our river.  Each student will be responsible for researching particular macro-invertebrates and plant species found in or near the river.  Students will use specific illustration techniques to accurately draw images of the macro-invertebrates we will identify by in the river to determine river health.

5.  A scientific lab report explaining and analyzing the tests we did to determine river health.  This report will illustrate the scientific method by describing their scientific inquiry about the river.  The report will present the data collected in the various tests kids performed to determine river health.  The report will analyze the data and make recommendations on how to maintain or improve river health.

6.  A service learning project proposed by students to maintain or improve river health.  In small groups students will work together to design and implement a project that will improve or maintain river health.  This could include organizing a river clean-up, organizing a river celebration day, informational forum for community members to teach about river health or any other ideas kids may want to execute.


Lesson 1: The Importance of Water

Essential Question- Why is water important to our lives?

Objective: Kids will understand the many uses of water and how it impacts our daily lives and bodies

Time: 2-60 minute classes

Materials:  Exploring the world of water worksheet- pre-assessment

Coke vs. Water worksheet

Uses of Water and Water in our Bodies- graphic organizer

Lesson Outline:

Class 1

1.  Hand out Exploring the World of Water.  Have kids work individually on answering each question as best they can.

2.  Once everyone has answered each question, share answers aloud.  On chart paper, list the uses of water to display in class.

3.  Hand out Water vs. Coke.  Have kids get into groups of 3-4 and share with each other the facts about water and coke.  Have them identify the 3 facts they think are most important about water and coke.  As a whole class, have kid share the facts they thought were most important to know about water and coke.  Put checks next to the facts that kids repeat from each group to highlight the most important information.

Class 2

1.  At home, kids will do a water audit determining the amount of water used in daily activities. Using the sheet Daily Water Use, kids will estimate how much water they used and determine the gallons within a week.  They will then determine ways to reduce their use of water. Kids will come back to class and share their data.  As a class, make a graph showing the use of water among the students and identify areas where they can conserve.

2. For homework or in class, kids will read the informational text Water, Water, Everywhere, answer comprehension questions and write a hand paragraph explaining 3 ways water is wasted and 2 ways water can be conserved.

3.  Students will be informally assessed through class discussions and writing assignments.

Lesson 2: Our River throughout the Seasons

Essential Question- How does the river change throughout the seasons?

Objective: Kids will do monthly observations and sketches of the river to notice its changes throughout the year

Time: 1- 60 minute class a month 

Materials:  River journals

Clip boards

Drawing utensils

1. In art class or the classroom have kids create a journal that has a place for sketching and lines for writing observations. Have one page per month of the school year.

2.  At the end of each month, prepare kids for their river observations.  Discuss that this is our outdoor classroom and discuss the ways to learn in our environment.  Also discuss using the senses for observation.

3.  Bring in a naturalist/artist to share observational and sketching techniques to use while observing the river.  

4.  Choose a location on the river for kids to sit quietly and observe.  Have them pick a particular object or scene in the river to sketch.

5.  Once they are back in class, have them share their observations aloud and discuss the changes they saw from the previous observation until now.  Have them make predictions about what they might see in next month’s observations. Record monthly observations on chart paper that you can refer back to.

6. To include more inquiry, have 3 sheets of chart paper that say the following: Observational Questions, Research Questions and Experimental Questions.  Have the kids break up into small groups and brainstorm questions for each title. Have groups rotate through all the questions.  As the year goes on, have kids volunteer to work on questions they are most interested in finding the answers to.

6. In winter, have a local watershed expert come in and teach the kids about tracking.  Do tracking activities along the river to determine the animal life that is present there. Record tracking observations in journals.

Lesson 3: Water on Earth

Essential Question- How does water cycle through the earth?

Objective: Kids will understand the distribution and movement of water on earth

Time: 5- 60 min classes 

Materials:  5 gallon jugs, measuring cups, eye dropper, pot, hot plate, metal bowl, ices cubes or snow

Water Distribution and Movement Worksheet

Mini Water Cycle Lab

Water Cycle Simulation

A Raindrop’s Journey

Class 1

1.  Hand out Water Distribution and Movement worksheet.  Tell kids that these 5 gallon jugs represent all the water on earth.  Have kids make a guess as to what each water amount represents on the earth’s surface.  Remove the smaller amounts of water and put them into a container as they make a guess.  Once they have made a guess, tell them the actual water source and its percentage on the Earth’s surface. http://ga.water.usgs.gov/edu/watercycle.html
2.  Discuss water as a finite resource and the fact that the water on Earth we have now is all we have or will ever have.  Ask kids why they think this is true.

3.  Explain to the kids that you will be demonstrating the cycle of water on Earth as we read about the cycle.  As we are filling in the blanks, use the pot as the body of water, the hot plate as the sun, the metal bowl with ice cubes as the cool air to show how water evaporates, condenses and precipitates.

4.  At the end of the demonstration, after filling out the water cycle story, have kids look up the specific vocabulary of the water cycle and write the definition of each word.

Class 2

1.  As a lab activity, have kids create solar stills that demonstrate the process of the water cycle. Use the Mini Water Cycle Lesson Plan for a complete outline.  Students should be encouraged to determine variables within the cycle that could alter the process of evaporation.  For example the use of just sand, rocks and sand or salt in the water.  The teacher can set up the control solar still with no variables and the kids can develop the variables within small groups. Kids should fill out the I Have Einstein’s Rules Clear Lab Report Template while conducting the experiment.

Class 3

1.  Go to the following website and show and explain the animation to the class to reinforce visually how the water cycle works. http://www.epa.gov/climatechange/kids/water_cycle_version2.html
Note: I used this animation because it connected our learning about global warming to the water cycle.  There are other demonstrations that just show the water cycle.

Class 4

1.  Use the Water Cycle Simulation to demonstrate the movement of water on earth.  In class, kids will begin at one part of the water cycle and depending upon the roll of the die they will move to a new location in the cycle or stay put.  As they move through the rounds of the simulation, they will pick up and loose contaminants depending upon where they are in the cycle. Have them track their journey which they will eventually depict in their final assessments.

Class 5

1.  Read to them the story book A Drop Around the World in preparation for writing their own journeys and to show them an example of how their journeys can be written and illustrated.

2.  As a final assessment, hand out A Raindrop’s Journey. Kids can work in small groups of 2-3 to create a play, children’s book or comic strip or any other project that illustrates the water cycle using the necessary vocabulary.  Kids will then present their final product to the rest of the group and will be assessed on the rubric.

Lesson 4: Watershed elements

Essential Question- What biotic elements make up our watershed?

Objective: Kids will be able to identify the animals and plants that interact to form the watershed ecosystem

Time: 5-60 minute classes

Materials:  Lists of organisms that live in or around the river, internet for research, field guides for research, template for field guide pages, note sheet for species presentation

Class 1

1.  Ask kids to brainstorm what animals and plants live in or around the river and create a classroom list.  Prior to this activity, compile a list of the most important organisms to research and place in the field guide that will help to determine river health. This will include benthic macro-invertebrates and invasive species.

2.  Ask kids why it might be important to learn about the organisms in our watershed.  What can these organisms tell us about the river? Certain organisms can determine the health of the river ecosystem.

3.  Have a naturalist/illustrator come into class to teach techniques for accurately illustrating the benthic macro-invertebrates we will be collecting in the spring. It is preferable to work with the art teacher to make this part of the curriculum interdisciplinary.

Classes 2-4

1.  Working in small groups of 3-4 students, divide the species list evenly among the groups.  Together, each group will make a laminated, colored field guide they will use when they go and collect macro-invertebrates at the river.  

2.  Kids can either work individually to research their species.  Their research should include the species name, food chain, habitat, affect on river health and identifying features. Kids can use the website http://www.epa.gov/bioi andweb1/html/benthosclean.html
to research benthic macroinvertebrates and
http://www.anr.state.vt.us/dec/waterq/lakes/docs/ans/lp_ans-list.pdf to research invasive species.

The page should also include a detailed, scientific drawing of the species 

Class 5

1.  Once pages are complete, students should present their species to the class and share with them all of the important information they learned about the species.  Hand out Watershed Species Notes. Each student should be responsible for taking notes on all species while they are being presented.  These notes should include species name, pollution indicator, invasive species, where it is found and how to identify it.

2.  After presentations, the pages should be bound together into a guide that can be used by each group while they do research at the river.  Each student should receive a copy of the completed field guide.  The covers should be laminated to protect the guides at the river.

Lesson 5: Exploring our watershed

Essential Question- What are the geographical and geological features of our watershed?

Objective: Kids will understand the concept of a watershed and  be able to identify the watershed they live in 

Time: 3- 60 minute classes

Materials:  access to the internet, topographical maps of the watershed or section of the watershed (Gazateer), google maps

Learning about the Connecticut River Watershed worksheet

Show how a river flows

Class 1
1.  As a group, have kids brainstorm the names of local rivers and bodies of water they know of.  Indentify rivers, ponds, lakes and other wetlands

2.  Ask kids the question, what is a watershed?  Record ideas on the board.  Based on responses, give kids the definition of a watershed.

3.  Ask kids what watershed they think they live in based on the definition. Tell kids we live in the Connecticut River watershed and we will be learning about its geography and geology.

4.  Hand out Learning About the CT River Watershed.  Direct kids to the CT River website 

http://www.ctriver.org/about_river/about_river.html
In partners, have them fill in the important pieces of information as they read about the river.

5.  Once partners are done, read over the information together as a class. Discuss the threats facing the CT river and the causes of these threats.

6.  Have each kid say something they have learned about the watershed from their research.  Write facts on chart paper and display in the room or create a bulletin board.

Classes  2-3

1.  Go to google maps and show kids the geographic region that encompasses the watershed.  Zoom in on the town they live in and have them identify specific landmarks they recognize.  Tell them we will be creating our own map of the watershed.

2.  Break up the watershed into sections that can be drawn in small groups of 3-4 students.

3. As a class identify, the important features they should include on their drawing of the watershed section. This should include the major tributaries, towns, states and bodies of water encompassed in the CT River watershed. Have them also identify areas of high and low elevation. Discuss a common key that will be used to identify all features. Discuss the scale you will use to accurately portray the length of the river.

4. Give kids copies of the gazateer pages they will be using to make their map. Give them a sheet of 11 x 14 paper to draw their map onto.  Make a 2 in x 2in grid on each sheet so they will copy each section accurately.

4. Have kids in the group take turns sketching a section of their watershed map.  Maps should be finished with a key, color and accurate labels. 

5. Once all the sections are complete, the kids should join their sections together to show the entire watershed map.  Display map as part of the bulletin board.

Day 3 

1.  Use lessons from the book River Cutters to demonstrate how our rivers flow.

Lesson 6: Watershed Health

Essential Question- How healthy is our watershed?
Objective: Kids will state a hypothesis about the health of the river, collect data at the river, analyze results of data collection and draw conclusions based on their original hypothesis

Time: 3 days

Materials:  Field guides, kick nets, waders, plastic tubs, Biotic Index Value sheet, clipboards, field expert, Assessing the health of our river-experiment planning sheet, other volunteers, ph testing kit, data collection sheets (it helps to laminate sheets or put them in a plastic Ziploc to keep information dry),river team field guides, lab report outline and rubric

Classes 1 Pre-visit to river

1.  Explain to kids that now that we know what lives in the river and how it affects the health of the river, we are going to do an experiment to see how healthy our river is.  Ask kids to think about what data we might want to collect to determine if the river is healthy. List ideas on the board.

2.  Tell the kids they will be working in their river teams.  Each group member will be responsible for writing a hypothesis, listing necessary materials, writing the steps to their experiment, collecting data, analyzing and graphing data results and drawing conclusions about the health of the river based on their data. Discuss with students the rules that will be necessary for them to follow in order to be productive and safe while working at the river.

3.  After breaking into small groups, give each student Assessing the Health of Our River- experiment planning sheet.  Tell kids the question they will be asking for this experiment is: How healthy is our river based on the macroinvertebrates? Instruct kids on how to write their hypothesis about river health in an if- then statement. Example- If we find X macro-invertebrates and invasive species then the river is in poor health. The group does not need to agree on one hypothesis.  Each student should be encouraged to write what they think they will find. Have each student share their hypothesis aloud with the group. As a group go over the background information and vocabulary they need to know.

4.  Once their hypothesis has been written, share with the kids the materials they will be using and how they will be using them.  Use the website http://people.virginia.edu/~sos-iwla/Stream-Study/StreamStudyHomePage/StreamStudy.HTML
Have kids write down the materials they will be using and the specific steps they will take during data collection. Show kids how to use the kick net and how to use the macroinvertebrate key.

5.  Let kids know that it is extremely important to work well together in the river in order to have conclusive data that will support or refute their hypothesis and inform us about the health of the river.

Class 2

1.  Have the local watershed expert come in and introduce themselves by describing the type of work they do.

2.  Have the expert elicit what the kids have learned so far about the river as an informal assessment.  

3.  Have the expert explain the procedures for collecting accurate scientific data and have the kids do a mock sampling using the data sheet prior to going to the river.  Have them use their field guides to identify the macro-invertebrates in the mock sampling.

4. Have the expert introduce the physical assessment data collection sheet.  In teams, have kids go out and collect data about the physical assessment of the river.

Class 3 Data collection at the river

1.  Prior to class, have a bucket with all the necessary equipment for data collection and a volunteer to work with each group. Go over the equipment once again and ask kids how they will be using each item.  Assign one student in the group to be the group leader.  This person will be responsible for keeping the group organized and on task as well as being responsible for the materials.  Two other kids should be the kick net collectors, and 2 others can be the macroinvertebrate counters.  These roles can rotate as they collect data but only 2 people should be in the river with the kicknet at a time.

2.  Introduce the river expert to the class and have that person share with them the most important things they need to do while collecting data. 

3.  Travel to the river with expert, chaperones and all supplies.

4.  Once at the river, remind kids again of river safety. Kids are bound to get wet and some will even “fall” in so make sure it is a warm enough day. If you have chaperones with each group, have adults lead kids into the water to begin collecting samples of macroinvertebrates, measuring water speed and depth and identifying plant species on the river bank.  Try to spread groups out enough so they can get some different samples.

5.  As kids begin to identify species, make sure they are checking off each species on their data collection sheet.

6. Get wet, have fun and learn about the health of the river!

7.  Once back at class, have groups report their findings with the rest of the class.  Discuss hypotheses and what they learned about the river’s health.

Class 4- Reporting the results

1.  Kids should use the Lab Report Outline to write the results of their experiment.  Depending on if they have done a lab report before or not, the report can be done together as a class or individually.

2.  Kids type up final reports and use River Health Lab Report Rubric to assess how successful they were in writing it.

Lesson 7: Celebrating the River

Essential Question- What can we do to improve or maintain the health of our watershed?

Objective: Kids will help organize and execute a service learning project that will meet a need of the community and will help others learn about and celebrate the river

Time: 3 days

Materials:  names of community members that can be resources during the river day celebration

1.  Tell kids that now they know so much about our river and watershed, we will be hosting a celebration that teaches the rest of the school about the river.  This event will be organized and run by the students with the help of the adults.  [This part of the curriculum was identified as a community need in the fall when the river task force decided they wanted to bring this type of event back to the community.]

2.  Tell kids they will be setting up 6 stations at the river that they will develop and run with a local community expert.  Give kids a list of categories they can choose from to design their activity:

Teaching about the river’s species and health

Art- river clay sculptures

Science- collecting macro-invertebrates, water-cycle demo

Music- songs about the river

Sports- flyfishing

History- past river uses

Poetry- writing poems about the river

River project- eradicating invasive species/River clean up

Writing/Drawing- River journals

Theater- acting out the raindrop journey

Tell kids the mission is to inform students and other community members about the river’s health, its importance in our community and to celebrate its beauty.

3.  Have a knowledgeable community member who has experience with river days come in and help kids identify community members who might be useful in leading a station with the kids once they have identified what they would like to do.

4.  Set up kids to talk to that community member and have them write a script of what they will say when they call to ask for their help.

5.  Kids should then write a plan of the activity/activities to be held at their station including the materials they will need for the groups.

6.  For event planning, a date and rain date should be set in advance toward the very end of the school year.  Depending on river access, transportation will also need to be arranged.  Talk to community members about the best access point. The school should be divided into multi-age groups of 10-12 kids with a teacher or chaperone.  Students will go to the river in advance to set up stations.  The rest of the school will follow about an hour after that.  All kids should bring their own bag lunch to enjoy down at the river.  Groups will rotate through stations every 30 minutes and a signal will be determined for the switch.  Kids will break half way through for lunch and then everyone will finish out the stations.

7.  This should be a day of fun, celebration and learning about the river highlighting the students’ learning and expertise gained from this curriculum!

